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8-8-2 simple Mallet, C. & O.......... 
10-2 2 type, Canadian National, by C. E. 
Brooks A bet de Seen See es 
2-10-2 type, B. & O. heavy............ 
4-6-0 passenger type, Pennsylvania..... 
4-£-2 type, Southern Pacific........... 
Compound, What about the............ 
Condensing, by H. Leflot (Paris-Or- 

leans) ereas aneia es ea wee ere eee 
Diesel engine, Application of, by J. 

Barraja-Frauenfelder ............... 
Desien and construction, Report on 
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Design: Development of the electric 
locomotive, by F. H. Shepard (Div- 


V—Mech.) .....ooo.mooooo.o... 1545§, 
Desien: Ts the promise fulilled?...... 
Design: Possibilities of a Diesel. ..... 


Electric. Pennsylvania L-5 type, by W. 
H. Funson 
Oil-eleetric locomctive with injection 
type engine (N. Y. C.)............ 
Starter (see Starter) 
o A heavy six-wheel, Union rail- 
TOO sus E tom hates 
Switcher, Powerful six-wheel, Monon.. 
Tests of three-cylinder 2-8-2, South Man- 
o 6 dae et eoe eee ee eee ee es 
“Thermo-locomotive,” The next step is 
the, by J. Barraja-Frauenfelder. .81*, 
Three-cvlinder, hy M. Bushell......... 
Three-cylinder, Lehigh Valley......... 
Turbo-driven condensing locomotive, by 
He Zoelly 352) Sate eo ees spa 
Unaflow locomotive for Russia, by Prof. 
J: Stumpf 6 tess tienes nits 513%, 
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Locomotive Stoker Co., Mechanical stoker 


for steam shovelS..........oo.o.o..oooos. 
Locomotive Stoker Co., Stoker for narrow 
firebox locomotives... 0.0... cee eee ee 
Locomotive Stoker Co., Type D-2 Duplex lo 
comotive stoker ......ooooooooocoo mom... 


Locomotives, Stoker fired, and the future en- 


gineman (Traveling Engineers’ Assn.).. 


Locomotive troubles, An epidemic of, by F. 


A TIET, Sacha e oe Bee oe Oe aaa 


Lodge & Shipley Machine Tool Co., An au- 
tomatic lathe with two carriages........ 
Logan. G. H.. Address hy (General Fore- 
Men Ss ASE ee Aaa 
Long & Allstatter Co., Guillotine bar shears. 
Lubricating cup for air pumps, Badeker Mfg. 
Co. 
Lubricatine svstem for rods, Alemite, Bas- 


sick Mig ¡Co ee a esr aie 46 said aes aes we 


Lubricating svstem, The Phee, Froedtert 


Equipment Corp. anclada ss ss ee es 


Lubrication cellar and iournal box attach- 


ment. An improved, F. H. EFinwaechter 


and F. A. Cardermna.........o...ooooo.. 


Lubrication, Livhtine generator suspension 


shaft, Safety Car Heating & Lighting Co. 


Lubrication on locomotives, Force feed, by 


H. Woodward..........«<«oo.oo..... 


Lubrication, Proper locomotive............ 
Lubricator and air brake valve holder...... 
Lubricator, Bubb locomotive cylinder, Sheafe 


Engineering Co. 2.0.0... eee ee eee 


Lubricator, High pressure Carr Fastener Co. 
Tucas, George J.. Crane for removing cylin- 


der heads in the enginehoust............ 
Lukens Steel Co.. Farly order for boiler plate 
V.umber in car construction, Treated....... 
Lumber. Insulating. for refrigerator cars. 
Celotex Co. citan a os Bee eels 


Lumber preservation. Economic value of car. 


by F. S. Shinn (C. BL & Q.)........... 
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GENERAL INDEX (Continued) 


Lumber: Report on forest products (Div. 
Vi—Pur. and Stores)....o..ooo.ooooooo.. 

Lumber (see also Timber) 

Luther Grinder Mfg. Co., Grinding machine 
designed for the unskilled workman..... 


Machinery, Brains 2aMmd................... 
Machinery, Does it pay to install modern 
shop, by C. A En 4 4-45 sates aes 


Machinery: Old ideas with new life, by 
Howard. Ge Vile cso as Sade be eres 
Machine shop competition. oo... 0.00.0. 00 cee ee 
Machine tool budeets: Secure sufficient data 
for estimating an A. FP. aes eae ose 
Machine tool, Completing the.............. 
Machine tool literature, The value of...... 
Machine tools in the car shop............. 
Machine tools, New shop equipment and 
CDivs. N= O 254 ioh ace ee bak 15938, 
Machining cecentrie strap bushings, B. & O. 
(Tool Foremen’s Assn)... 2. cee eee eee 


MACHINE TOOLS 


Borer, A car wheel, with automatic 
chuck and power traverse, Betts Ma- 
Chime OG. c-s4 a ens SS Sie 8 See DSS 

Boring and facing machine for locomo- 
tive driving boxes, William Sellers & 
Gua Dates es ae aa Goes hue alma Bale 

Boring equipment, Portable small cylin- 
der. H. R. Underwood Corp........ 

Boring machine, Duplex locom: tive rod, 
Neuton Machine Tool Works........ 

Boring machine equipped with a double 
hoist, A car wheel, Betts Machine 
A A el tn Gale hace ed aes Sats 

Boring machine, Loccmotive rod, Baker 
A Rees 

Boring machine, Tri-way horizontal, Uni- 
versal Boring Machine Co.......... 

Boring mill. A 100-in. Double driven 
vertical, Consolidated Machine Tool 
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Boring mill, 8-ft. massive Cincinnati 
Pliner Co 2.5.6. Ve tess See sais owes 
Chuck, Tocth key and sleeve type, Jacobs 
NEES CO: os acs BAe aoa ea need 
Drill, A light-weight pneumatic Ingersoll- 
Rend COn chan ae os Gt ed eee Rass 


Drill and tapping machine. A sliding 
head. self-oiled, Barnes Drill Co.... 


Drill, Telltale. Ingersoll-Rand Co...... 
Drill for reaming service, A special air, 
Chicago Pneumatic Tool Co.......... 
Drill, Portable electric, Black & Decker 
A an ah Sine Be mee ee elas (eb ae a 
Drill press. Two-spindle, Colburn Ma- 
chine Tool Works.................. 
Drill, Side handle portable, Hisey-Wolf 
Machine Co cba els peeves we wae eS 
Drilling and Boring machine, Cam feed, 
Raker (Bross: sortene eri a 
Drilling machine, A 6-ft. ball-bearing 
radial, Dreses Machine Tool Co..... 
Drilling machine, Heavy duty, Foote- 
Burt Cor A ad O aE e eee ee ee 


Drilling machine. Pertable, Wm. Asquith 
Grinder, A combined cutter and radius. 
Keller Mechanical Engineering Corp. 
Grinder. A pneumatic motor and porta- 
ble. Cleveland Pneumatic Tool Co.... 
Grinder, Bench type twist drill, Gall- 


mever & Livingston Co0.............. 
Grinder equipped with universal table. 
Internal. Hi-Way Service Co........ 
Grinder, Flexible shaft, Keller Mechant- 
cal Engineering Úotp............... 
Grinder for locomotive cylinders, Inter- 
nal, Churchill Machine Tool Co..... 
Grinder for small tools, Bench, Ilisey- 
Welt Machine Corts 
Grinder, Heavy duty face, Bridgeport 
Safety Emery Wheel Co............ 
Grinder, Heavy duty floor, Cincinnati 
Electrical Tool (C4 ois pose 9 pels str 
Grinder, Universal tool room, Gallmeyer 
& Livingston C0......oo.ooooooooooo.. 
Grinding and quartering machine. Crank 
pin. Churchill Machine Tool Co..... 
Grinding machine designed for the un- 
skilled workman. Luther Grinder 
Mi Cara As 
Grinding machine, Internal and link, 
Gisholt Machine Coso mr bd 
Grinuling machine, Piston rod, Norton 
Ges ee EE A A NE T 
Grinding machine. Single stroke surface, 
O. S. Walker "Costa 
Grinding machine, Surface, Production 
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Grinding machine. Universal, with con- 
stant speed drive, Brown «€ Sharpe 
MVE Co. o el Cees Re 

Lathe, An automatic. with two carriages, 
Lodge & Shipley Machine Teol Co... 

Lathe, A 13-in. Model B. Pratt & Whit- 


ney Co. ..... eee eee eee eee ES 
Lathe, Combination journal truing and 
axle, Betts Machine Works.......... 


MACTHNE TOOLS—Continued 
Lathe, Four speed production, Reed- 


Prentice Co. a DS aus 
Lathe of high capacity, A hollow hexa- 
gon, Warner $ Swasey Co.......... 
Lathe, Geared head, with helical gears, 
Monarch Machine Tool Co.......... 
Pathe, 22-in. geared head, Morris Ma- 
chine Tool (6s vos cee se aya 


Lathe, Hartness flat turret, for chuck- 
ing work, Jones & Lamson Machine 
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Lathe. Heavy duty, previded with rapid 
power traverse screw, Niles-Bement- 
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Lathe. Powerful turret. and tooling ar- 
raneement. Gisholt Machine Co...... 


Milling machine, A 58ain. heavy duty 
locomotive rod, Niles-Bement-Pond Co. 
Milling machine, A portable key seat, 
by En A Mirra a có e 
Planer equipped with a selflubricating 
system, G. AL Gray Cow... cc. ee eee 
Planing machine. A 40-in. stroke crank, 
Newton Machine Teol Works....... 
Saws (see Saws) 
Shaner, A heavy duty 32-in. crank 
Stockbridee Machine Co............ 
Shaper, Conveniently operated heavy 
duty. Gould & Eberhardt............ 
Shaper, Vertical. equipped with a ro- 
tary table and improved tool head, 
Pratt & Whitney Co.............0.. 


Magnet, A 65-in. diameter lifting, Ohio Elec- 
tric & Controller Co...........oo.o.oo... 


Mahaney, J. E., A bonus system for ef- 


cient stockmen (Div. WI. Pur. and 
SETE. xc dG Ss a A awa awe 
Mahr Mfg. Co., Portable vacuum torch of 


large capacity cw ais 
Mallory, L. V., Machine for locating eccen- 
trics on axles (Missouri Pacific)........ 
Management: A planning department...... 


Management: Reports sheuld be studied. 
Management, Shop, competition... . 38. 69%, 
Management. Shop, competition article, by 
Me Me AA tet eo eae 
Management, Shop, competition article, by 
rank. do Borras. es are hee oe 
Management, Shop, competition article by 
A Montanie ha Es aida. 
Management: Training for leadership..... 
Mandrel fer holding unmounted tires while 
being turned, by E. J. Brewster.......... 
Manning, Maxwell £ Moore. Portable jour- 
nal turning machine...........oo.ooooo.o.. 
Marshalltown Mfg. Co., Rotary type sheet 
metal. -shear sce his ae eee beet ee: 
Marsh. C. E., Portable crank pin turning 
machine eeens eaaa Berd ce Se cde 
Marx, E.. Driving box competition article.. 
Master Beiler Makers’ Assn. (see Boiler 
Makers’ Assn.) 

Master mechanics, Don'ts for............. 
Material accounting and office appliances, 
Report on (Div. Vi—Pur. and Stores). 
Material classification report (Div. VI— Pur. 


and Stores) ......oo.m..... A ate, Sx 
Material delivery ........o..ooooooooso».. 
Material expense. Control of.......... June 
Material, Handling car..............<«... 
Material inspection, Methods of sampling 
for. by H. M. Phillips............«...... 


Material procurement, A method for, by F. 
í Remensnyder (Div. VI—Pur. and 
Stores) O See ee SY a ERE a aA 

Materials, Report on prices for labor and 
Cir NS MGC) ss a ke EN N a 

Material, Report on stores delivery of (Div. 


Vi—Pur. and Stores)........o..ooo. oo... 
Material, Report on unit piling of (Div. VI 
— Pur. and Stores) 26542664564 ias 
Material, Some points on unit piling of... 
Material stocks at engine terminals........ 
Matthews Corp., W. N., Portable mechanical 
painting equipment o .......ooo.oooooo so.» : 


Athena; Frank, Revolving locomotive fire 
E EE T E E E ate ee eee E S 
May, R. E., The qualities of a " successful 
foreman- sosea naaa ew RAS Pe eo eee es 
Mayer. W. J., Car stanchion bracket (Black- 
SHINS" ASST ura cow S ee 
McCarthy, J. D.. The placing of purchasing 
agents’ records (Div. VI— Pur and 
SLOTS) cS aan saa ra E 
MecClennan, J., Unit system for freight car 
TEBAS. Cuida 
McGowan, W. L., Regular apprentice com- 
petition article .......... id 
Melvor, W. R., Changing trailing truck 
sorings (Southern) ...............oo.o... 
McKernan. E. J., Open end wrenches (Tool 
FPoremen's Assn. WN. ans den ahg ua Gael Sone Stave 
McManamy, Frank, comments on yards “and 
TÉFIDIMALS Denda is 
McManamy. Frank, The development of rail- 
road regulation (Div. Ve—Mech.). .16218, 
Mead-Morrison Mfg. Co., Portable rivet heat- 
ie FOr e 2260s A te eee eee ees 
Mechanical engineering training, Co-opera- 
HIVE a Swi eR oe ea SS A eae A 8 
Mercury Mfg. Co., Unique tractor drive... 


Mechanical Engineer: those over 1,000 to the Daily Railway Age. *Mlustrated articie; 
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Merrill Bros.. Board dron hammer........ 
Metal & Thermit Corp.. Preheater burners.. 
Mever, Wendel J., Shearing stress in passen- 
wer car side girdersS........ooooo.ooo.oo.o. 
Micrometers for small diameters, Thread tool 
eage, and Brown € Sharpe Mfg. Co.... 


Micrometers in railway shops, Application 
of. by M. H. Wiliams........ 481%, 553°, 
Milborn Co., Alexander, Development in 
metal cutting torches... 0.0.2.0. cece eee 
Miller. E. A., A convenient spring puller.. 
Miller. F. A.. Jig for reboring &%3-in. air 
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Miller, E. A. Locomotive crosshead puller. 
Miller, E. A., Portable oil reservoir... 00... 


Miller. E. A., Tool for flanging collars on 
CODPEP PIPE 43 ou a wd eee mind £5 OS is 
Milling attachment. Piston valve bushing 
pert, by TI H. HMenson................. 
Milling cutters, Inserted tooth face, Modern 
Machine Tool 
Missouri Pacific, Machine for Incating eccen- 


trics on axles, by L. V. Mallory........ 
Missouri Pacific, Steel suburban passenger 
CIES teh teow es ait bs ate gees Rave eS eee 
Mitchell, F. W., Safety as a builder of 
Merle a ad dee ae Oe 
Mitchener, A. T., Car inspection article (C. 
I. and C.. F. E A 
Modern Machine Tool Works, Inserted tooth 
face milling cutterS.......ooooooooo.oos. 
Menarch Machine Tool Co., Geared head 
lathe with helical gears.........o.o.o.oo.o. 
Monon, Powerful six-wheel switcher........ 
Montancie, A., Shop management competi- 
A ky anda ahs 


Morale. Safety as a builder of, by F. W. 
Mitchell 
Morris Machine Tool Co., A 22-in. geared 
head Tathe 258285 oes. cd eee he ea eee eS 
Mortisine machine for use in car construc- 
tion, R. Smith & Son.................. 
Motor, Flectric. equipped with hall bearing 
and alloy stecl parts, Wan Dorn Electric 
Tool Ca. 
Motors. Device for testing pneumatic, by E. 
A. Murray (C. & 0.) 
Motor train, Two car gasoline. Sykes Co.... 
Mott. C. TI, Handling car interchange in 
Caha A es hk ree ons A Sey Bie Sealine oh weeps eee Sf 
Mule hide, Machine for cutting, by W. W. 
Warner (Youngstown Equipment Co)... 
Multiple extension outlet (Union Pacific)... 
Murdock, 1. C.. Loose crown brasses...... 
Murrav. E. A., A portable key seat milling 
machine 
Murrav. E. A., Coupler yoke rivet shearing 
machine 
Murray, E. A.. Device for testing pneumatic 
motora (C. & Css A A 
Murray. E. A.. Tig for drilling cylinder sad- 
dle bolt holes............... RS 
Murray, E. A., Portable trimming saws.... 
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Nathan Mfg. Co., Compensated blow-off valve 
Nathan Mfg. Co., Oil cup for guides and 
Va VO stema io a la ES 


National Acme Co., A four-spindle screw 
UE 


National Acme Co., Multiple svindle chuck- 
ing machine 
National Brake Co., Brake for open top cars. 
National Electric Mfg. Co., Portable electric 
hammer 


Nelson, C. J., Making foremen in the car 
department 


Newton Machine Tool Works, A 40-in. stroke 
crank planing machine........o.o.oooo... : 


Newton Machine Tool Works, Duplex loco- 
motive rod boring machine.............. 


New York Central, Oil-electric locomotive 
with injection type engine...... gid eae has sac 
New York, Chicago € St. Louis Service 
tests of. automatic cut-off control........ 
New York. New Haven & Hartford, Machine 
for drilling telltale holes............... 
New York, New Haven & Hartford, Self- 
propelled passenger CadT......oooooooo.o... 
New York Railroad Club outing.......... 
Nicholson € Co., W. H., Drill and reamer 
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Niklitchek, A., Development of the Lentz 
poppet valve BCaT.......oooooooooomoo».-. 
Niles-Bement-Pond Co., A 58-in. heavy duty 
Iccomotive rod milling machine.......... 


Niles-Bement-Pond Co., Heavy duty lathe 
provided with rapid power traverse screw. 
Norfolk & Western, Saving operations in 
finishing crank piNS................. ees 
North West Air Brake Club, The Triple 
valve test rack operator (Air Brake Assn.) 
Norton Co., Piston rod grinding machine.. 
Nugent, Charles, Clamping device for attach- 
ing blue flag to tail............... peek 
Nye, A. E.. Turning mounted crank pins on 
a quartering machine............ooo.... 
Nystrom, K. F., Ventilation and heating of 
passenger Cars ...... E A vate 155°, 
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Office appliances, Report on material and 

(Div. Vi--Pur. and Storesd............ 1652 
Ohio Electric & Controller Co., A 65-in 

diameter lifting Magntt......o...o.o.o..o.o.oo. 381? 
Oil burner, Non-clogging vacuum, Tohnston 

Ne Une ua etek rece a hb eR ae ae ee 501* 
Oil burning cquipment, Homemade, wasteful 33 
Oil-burning improvement on — loee motives 

(Traveling Engineers! Assn.d............ 592 
Oil cup for guides and valve stems, Nathan 

ME O A 249* 
Oiler, A pneumatic flange, for locomotives, 

Hrofer Mfg. Co A E E EEEE E E E E E 309* 
Oilecar Co, A two-column hydraulic press.. 187* 
Oilvear Co, A self-contained hydraulic 
A o ra a na ot E E a EEEE C a ai 314* 
Oil storchouse, Reading model............ 147° 
Oliver Machinery Co., A double surfacer 

for heavy production. ........000ccc cece 185* 
Oliver Machinery Co., Electric brazer for 

band saw AA 708° 
Omaha Steel Werks, Gasoline-driven tractor 

for railroad use..........oo.ooooooomo.o.. 254* 
O’Kelley. L. M.. Spreader for locomotive 

(Seaboard Nir Line)... cee ee eee 37° 
Oreron-Washington R. R., Suggestions for 

wheeling locamotives, by A. S. Duryea.. 38* 
Orton & Steinbrenner Co., Small crane for 

railroad SETVICO 2020-4 esha dades ds 49* 
Oster Mfg. Co., Power driven pipe threading 

machine for small work................ 369 
Otto. Henry. Report on heat treatment of 

steel (Tocl Foremen’s Assn.d............ 622* 
Owen, W. N., Car inspection article (C. I. 

and Ci “Fe Asst) cee 68 68a kg ea es 24 
Oxveraph adapted to railroad practice, Air 

Reduction Sales CO0.........o.o.ooo.o.. ... 1588° 

P 
Pack. A. G., A paper on welding (Boiler 

Makers’ ASA ID a da 498 
Pack, A. G.. Locomotive maintenance (Trav- 

eling Engineers’ Assn.)d................ 598 
Packing, An all-metal air pump, Garlock 

Packing Cors a ad de anios 1410° 
Packing for headlight) generator, Graphite. 

Sunheam Electric Mfg. Co.........ooo.o.. 1488 
Packine. Metallic. Badeker Mfe. Co....... 1456 
Page Steel & Wire Co.. Welding material 

for building wp worn surfaces........... 1714 
Paint, Care of, at terminals (Equip. Paint. 

EC. A rl alos ted 628 
Paint distribution, Promoting economy in, 

S. F. Rowser & Co SEA A a ia 377* 
Paint: Report on standards-—car and loco- 

motive (Fauip. Paint. Sec.)............ 627 
Paint, varnish and corrosion, Removing 

(Fauip. Paint. Sec)... ounan eee eee * 626 
Painting cars and locomotives, Standards for 

MAR NM a pe Been e ae a ae 272 
Painting, Feonomy in, railway equipment, by 

J. W. Gibbons (Equip. Paint Sec.)...... 625° 
Paintine eouipment, Portable mechanical, W. 

N. Matthews Uotrp...........o.o.ooo..o.oo.. 368° 
Painting steel passenger cars, Economy in, 

by G. H. Hammond. ica be oe Oui 672° 
Painting, The possibilities off mechanical, b 

J. W Gibbons (competition article)...... 360° 
Parallels for planing driving boxes (C. 

ING NNN tin eal O a RCO oaee tans 683* 
Paralle's, Steel of practical dimensions, L. 

S: Starrett O. ada oir 315* 
Paris-Orleans condensing locomotives, by H. 

¡E A VAs eae aes 211° 
Pawling & Harnischfeger boring and quar- 

terino machine, Device for turning mounted 

crank pins On Anses ees e ad iwnewou ne 241° 
Pedrick Tool & Machine Co., Pipe bending 

machine air rra SS SSS es 184° 
Peerless Machine Co., Hack saw with gap 

for larre bolding capacitv..........o.o.o.o 51° 
Pels & Co.. Henry. A horizontal eccentric 

bending and straightening machine. .306*, 1416* 
Pels & Co.. Henry. Universal punch, plate. 

shear and channel cutter............... 1455* 
Pennsylvania 4-6-0 passenger type Jocomo- 

WIRE. Vcr ira wh woe ab A mae oe ae te we 16? 
Pennsvivania, New electric locomotive, by 

W. H. Pittisenc cues CMe ee een tees 1433?” 
Pennsylvania. Standard box car exhibit (A. 

R. A. convention). co.cc ooo ee we eee 161* 
Pennsvivania. Tests of Ts Decapod........ 662* 
Personnel: To whom does responsibility be- 

IO eo ey Sena 2648 
Phelns, J. Robert, A rack for holding lathe 

A ule id doe odes tack tore WED. Be als ac Gae a. gave SS 436° 
Phelps. Y. Robert, Bracket and post for hold- 

ing lathe steady fresto.....o...o.ooooooooc.. 842° 
Phillips. H. M.. Methods of sampling for 

material inspection .......oooooooooooo.o. 276 
Fiasecki. Michael. Steaming tank for wood 

(Cy Ma A St P PEA dees e.. Pes. 
Pin, Side rod, renewal..............o.ooo. Sxot 
Pine bending machine, Pedrick Tool & Ma- 

chine “COs. citce saa taa tiee areo see eee _ 184° 
Pine fittings, Reinforced, Westinghouse Air = 

Brake Co. ~~ aus oe wx tees eee A Ole 


Piston rings, Device for lapping in 
valve (General Foremen's Assn.)........ 
Piston rods, Device for removing, by Sidney 
H: Pratt (B A Wire a be a aea 
Pits, [a comotive inspection, prove value.... 
Planer (see Machine Tools) 
Planer tools, Standardized, G. A. Gray Co.. 
Planing device, Driving box shoe, by J. D. 
PIN CCE: ereere ee ats ben ot woh a Endan 
Plant, L. G., Better terminals vs. more loco- 


motives (General Foremen's Assn.)..... 
Porth, Th. W. L., Welding and cutting in 
freight yard repairs. ..... 0.0.00 cc eee ees 
Potter € Johnston Machine Co., Automatic 
chucking and turning machine.......... 
Power plant for railroad service, Light, 
Westinghouse Electric & Mfg. Co........ 
Pratt & Whitney Co, A l-in. Model B 
E Seda) A 9 Soci A BAN 
Pratt & Whitney Co., Speed reducing face 
plate aad oes A wc ase Nee A A ng hee 
Pratt & Whitney Co., Vertical shaper 


equipped with a rotary table and improved 
tool heul coca ee oy etd, oe ho gnd esd ae eat Sates ne, 4 
Pratt, Sidney H., Device for removing piston 
rode CU cae (PS) ae aio ads 
Precision in the railroad shop............. 
Press, A two-column hydraulic, Oilgear Co. 
Press Flexible power, Fox Machine Co..... 
Press for producing staybolt blanks, Ferra- 
Cute Machine Co. ares a re ah secede 
Press, Gap forming, Combination multiple 
punch, gate shear and, Cleveland Punch 
Y Shear Works Uo......o..oooooo.oooo.o.. 
Press, Hydraulic straightening, Watson-Still- 
man GOs: 2 ad te ek ca en aca 
Press, Hydro-pneumatic bushing, Chambers- 
burg Engineering Ubo........o...oo.o.ooo.oo. 
Press, Mounting and demounting wheel, 
Chambersburg Engineering Co........... 
Press, Rapid action hydraulic bushing, South- 
wark Foundry $ Machine Co............ 
Press, Truck wheel, converted into a driv- 
ing box press, hy V. T. Kropidlowski.... 
Price, H. L., Regular apprentice competi- 
ton article gare na A A A ke 
Production Machine Co., Surface grinding 
machine Soo cite aod gS ale aa ee wae ated 
Pumps, Cleaning out air (A. T. & S. F.).. 
Pumps, Reason for counterbore in air...... 
Punch and bar cutter, Combination, Buffalo 
Forge Co. 


6.....0..0.009/...0010000/.. 0.0. .00:.0000%808 


(Div == Mecha e da dus 
Purchasing agents' records, The placing of, 
by J. D. McCarthy (Div. VI—Pur. and 
SITES): dario aia ‘ 
Purchasing agents’ records and organization 
(Div. WI-—Pur. and Stores)........... ‘ 


Purchasing function of the government, The., 


by Col. H. C. Smither (Div. VI—Pur. 
and Stores) A A Pkceow ah Bereta 
Purox Co., Cutting torch with mixing 
chamber in the handle................. ; 
Pyle-National Co., Headlight lenses and 
floodlight for yard lighting........... ard 


Q 


oot E E E eee en ee sweet swore een eer em amen ee wes 


ing 


Racine Tool & Machine Co., A hack saw re- 
designed for motor drive. ............o.o.. 
Radius attachment for shapers, A link, by 
H. H. o O A ee eevee 
Railroad regulation, The development of, by 
Frank McManamy (Div. V—Mech.)16218, 
Railway Accounting Officers’ Assn.; Making 
conventions more productive............ 
Railway club secretaries’ meeting... .1404t, 
Railway situation: Optimism regarding the 
FUTTE 256s ae e ee E ik eee Saas 
Railway Supply Manufacturers’ Assn. mect- 
DEI 1401*, 1449, 14804, 1601, 
Equipment design and mainten- 
ance competition article................. 
Raymond, D. M., Elimination of waste, com- 
petition article coos coa eh e ee Be eRe 
Reading, Heavy freight locomotives for the. 
Reading model oil storehouse.............. 
Reamer, Spiral fluted expansion, Scully Steel 
We iron. Creina gece a a ais achat ae 
Reclaiming brake cylinder expander rings, 


by Archie Skinner (A. T. € S. F.)..... 
Reclaiming splice bars, Machine for, Rack- 
ford Milling Machine Co...........507, 


Reclaiming steel cars at Fola (C. B. & Q.). 
Reclaiming the metal one-time container (Ca- 
naian- a Vy, si eeceed iua eae Moods eee 
Reclamation of angle cocks on a turret lathe, 
LV A esa ee ee bes 
Reclamation of discarded material, Report on 
(Div. VI—Pur. and Stores)............ 


*Hiustrated articie; 


$ editorial; + short, non-illustrated article or note; f communication. 


1X 


1437 


1687 


1743 


1644 


699? 
1488* 


189° 
102° 
1623 


1668§ 
1460+t 


13985 
1703* 
410 
895 
5x1* 

147* 
1492* 
602* 


1712* 


A 


Four speed production 


6..0.00%0012s00o.«1.x0..»...o...0e..02<2060-: 0000000000000. . .00..1. 


Reed-Prentice Co., 
lathe 
Rezulator, Automatic equal pressure two gas, 
Burdett Oxygen € Ilydrogen Co.. : 
Regulator, Universal generator, Safety Car 
Heating € Lighting Corren raro 
Reliable Railway Pauipnent Co., Hand brake 
booster ais bse oe ee Pee 
Remensnyder, E. J., 'A method for material 
procurement (Div. VI—Pur. and Stores). 
Remington Typewriter Co., A special M. C. 
B. billing machine...........o.......o... 
Repair billing, A. R. A. car, hy B. F. Jami- 
son (C. I. & C. F. convention).......... 
Repair contest on the D. & H., Unusual car. 
Repair facilities for the D. & R. G. W., 
NEW Car ogee es A II 
Repair work, Main objective in locomotive.. 
Repair work, Speeding up car...........6. 
Repairs, Class 3, locomotive made within 
eight hours (K. C. S.d).......o.....oooo.. 
Repairs: Rebuilding narrow gage box cars, 
by Lucas Dreith (1). & R. G. W.)...... 
Repairs, Reducing the cost of locomotive, 
by William S. Covad sus ds 
Repairs, Straight line car... . 0.0... ee eee 
Repairs, Systematizing CdT....... o... ... 
Repairs, Union Pacific systematizes running. 
Repairs, Waste in car—A competition. .1388, 
Repairs: What can be done.............. 
Repairs, Unit system for freight car, by J. 
McClennan 


CEE r r S r E 


. . .... . 1. ..0...00000%00008/.000. 00000009090 


Repairs: Ventilated box car rebuilt in 6% 

hours, Atlantic Coast Line............. A 
Repairs, Waste in car (competition)....... 
Repairs, Why not assigN.............o.... 
Reports should be studied................ 


Reservoir, Portable oil, by E. A. Miller .... 
Richardson, M. B., Derailments of locomo- 
times ON CUIVES wo. cece eee ce ee eee 7188, 
Richardson, Marion B., Grinding practice in 
railroad shops 4. .cvisdeceeedvess cnc 
Richmond. Fredericksburg & Potomac, Well 
equipped engine terminal 
Rings, Redaiming brake cylinder expander, 
by Archie Skinner (A. T. & $. F.) 
Ripley, C. T., Relation of track stress to lo- 
comotive design (Div. V—Mech.)..15454, 
Rivet driving record, Ingersoll-Rand Co.. 
Rivet shearing machine, Coupler yoke, by E. 
A. Murray ; 
Rieter A self- contained hydraulic, Oilgear 


Cr ee +. .0.0.0.0..<0.0.0..09.. 


s.s» evn ee we oto‘ 


e... .......o. eee er ee eee eee ewe 


Riveter with bolted. barrel and handle con- 
nection, Pneumatic, Ingersoll-Rand Co. 


Riveting machine, A die screw adjustment 
for, fanna Engineering works.......... 
Riveting machines, A plunger suspension for, 
Hanna Engineering Works.............. 
Rivets, Cost of removing mud ring (Boiler 
Makers’ ROTTS): A A eee wate 
Roberts & Schaefer Co., Electric cinder han- 
dling equipment ....... 0. cece ee eee eee 
Roberts, M. S., Hot box competition article 
WN. RD A ER Se eee ee ee 


Robinson, F. O., Diameter of water cylinder. 
Robinson, F. O., ” Regular apprentice competi- 
tion article 
Rockford Milling Machine Co., Machine for 
reclaiming splice bars...............507, 
Rod failures, One cause of, by Thomas E. 
Stuart 
Rod jeb competition, article by M. H. West- 
brook 
Rocatchoff Co.. Adiustable crosshead shoe.. 


Pr +... ...... ed 


.eoo . o. ..o......._.:<+.+...00000 ........2.o.. e 


... +... ..». o... +... .. .. .» o... . +.» o... . 


Roeatchot! Co., Improvements in adjusta- 
hle- O careu cowania aes ee a 
Roller support for heavy work, Universal 
(General Foremen’s AssMnM.)d.............. 
Reoting: Machine for cutting “mule hide,” 
by W. W. Warner (Youngstown Equip- 
ment (Coe): iaer Aa a weed eevee 
Roofs, Central of Georgia reclaims metal 
ear, by W. H. Harrison... 0.0... 02. ee 
Roundhouse (see also Engine Terminal) 
Roundhouse, A fast job in the ........... 
Rules of interchange: Arbitration cases un- 
der Rule ti Ga4 a E A eas 


Rules of Interchange, Discussion cf new 
(C. L & CF conventimnd............ 
Rules of Interchange— Evidence of unfair 
usare 


Pe ee +... +. .... . O S O a o... . . ... 


Rules of Interchange: Questions and inter- 
pretations (C. To and ©. F. Assn... ee. 
Rules of Interchange: Report of Arbitration 
Comnvtice (Div. Wo Much.)............ 
Rules, Stores department book ní (Div. VI— 
Por., and Stere Joes os carecas bee eee 4 es 
Russell. Frank E., Extension of locomotive 
IS Seve ek Sas oe Rea a aS 455§, 
Russian Government Rys., Unaflow loeomo- 
EA Leia Rak Ae ea Me eee SS 
Ryerson € Son, Toseph T.. An elliptic spring 
forming machine .......o oo... ooo ...... 
Ryerson & Son, Joseph T., Heavy duty fric- 
tOn SAW <6 no Ea ee Oe Os ees be iN 
S 
Safetv: A dezen don'ts for shop men...... 
Safes appliances, Report on (Div. Ve - 
Mecho k - ei eons ba ar be DS Sos Ge a AE 
vfs a: q builder of morale, by F. W 
Miteliell ut aa wae ee Saw Wine alee ees 


Page numbers under 1,000 refer to Railway Mechanical Engineer; those over 1 .000 to the Daily Railway Age. 
non- illustrated article or note; Y communication. 


5807 
16684 
137 
1398 
24 
1672 
1649 
464 
517° 
379° 
444° 


$ editors]; 


GENERAL 


Safety Car Heating & Lighting Co., An or- 
namental electric fan.................. 
Safety Car Heating € Lighting Co., Light- 


ing generator suspension shaft lubrica- 
ion eee Pre O ee ee 
Safety Car Heating & Lighting Co., Uni- 
versal generator regulator............... 
Safety work in the car department, by W. 
A. Clark (D, M. & NI 
Sampling, Methods of, for material inspec- 
tion, by H. M. Phillips TEA TENES 
Sand, Drying, by steam..............0006 
Sand spreader, White American Locomotive 
Sader CO: bu agg O 
Sander for boosters and electric locomotives, 
White American Locomotive Co......... 
Saw, A High speed metal cutting band, 
Stockbridge Machine Coso crm mais Ln 


Saw, A power feed rip, requiring small floor 
space, American Saw Mill Machinery Co. 
Saw, Band, for cutting solid bars and tub- 
ing at high speed, H. G. Thompson & Son 


LORSE SE r E E r a a RRE 9): .. +. 


Saw, Heavy duty friction, Joseph T. Ryer- 
son & Son....... 


Ce o 


Saw redesigned for motor drive, A hack, 
Racine Tool & Machine Co.............. 
Saw with gap for large holding capacity, 
Hack, Peerless, Machine Co............ 


Sawing machine, Metal. Cochrane-Blv Co.. 
Saws, Portable trimming, by E. A. Murray. 


Schaphorst, W. F., A useful horizontal tank 


chart 
Scheduling, 
discusses 
Schedule system, Major features of shop, at 
Albuquerque. N. M. (A.T. & S. F.).. 
Scheduling systems: The cost of delays.... 
Scheduling systems: A werd of caution.... 
Schools, Apprentice (A., T. & S. Fe.).... 
Scrapping steel cars by electric arc process, 
¿Ao Me “Gane ys 65 sick dan Che eos 
Scrapping steel cars at Eola (C., B. na 


e 


gz, Shop, Western Railway Club 


e... .0.6...0.0001:..0.. 0... ee ew .. +... 


Screw driver and socket wrench. ere 
Black & Decker Co0.......oooooooooo... 
Sere.) machine, Four-spindle, National Acme 
9860.0000000000090900090000000000008.0..... 0... . 

Seouy vie & noa Co, Spiral fluted ex- 
[TST LEANINGS a a 


Scully Steel & Tron Co., Three-cylinder pneu- 
matic Hue melder...............«.«.«... ae 
Seaboard Air Line, Spreader for loc: motive 


welding, by L. M. (PRelley............ 
Seating equipment, Distinctive car. Hey- 
wood-Waketield Co 2.0... cc eee eee eee 


Sellers & Co., William, Boring and fac- 
ing machine for locomotive driving boxes. 


Setting locomotives to MUSiC.....o..oo.omom.o os 
Seymoure, C. F.. An electric eraser for use 
m the drafting TOD ML ol hard teins eto ale Rey 
“haffer, C. A., Does it pay to install modern 
shop machinery Soe Age gp Ui R ae Racal a ora 
Shaper, Tool room, Cincinnati Shaper Co. 
Skeafe Engineering Co.. Bubb locomotive 
cylinder lubricator 2.0... eee eee eee 
Shear, Combined punch, plate, bar, angle, 


tie, beam and channel, Henry Pels & Co. 


“hear, Combination multiple, punch, gate, and 
wap forming press, Cleveland Punch € 
Shear Works C0.......oo ooo oooooooooooo. 

Shear, Rotary type sheet metal, Marshall. 
town Mfg. CO aie a 

Shearing stress in passenger car side gird- 
evs by Wendel J. Mever................ 

Sheor with overhead drive, Power squaring, 
Bertsch NE "COs se web ie sees hod lees 

Shears, Guillotine bar. Long € Allstatter Co. 

Sbeebun, J. J., Device for inserting long 
LOTES" okie a: Enero areas BASES ara A Aiea al ge cal 

Sbenard, F. H., Development of the elec- 
tric locomotive (Div. V- Mech.)..1545$8, 

Shinn, F. S., Economie value of car lumber 
pres ‘ervation (Ca R BOD cen Baek keane 

Shoes and wedges, Preventing, from break- 
el iN ROPVICOw iaa a ss be raga ees wares 

“bon construction in 1923................ 

Sh + construction and equipment (Equip. 
PILES “SCG ace hea tans ee ate merase 


Shep competition, Erecting, article by Wm. 
PG. * bases hese aoe ene a drain toa Fees 
Shop desin, Some questions in moJern, by 
E. Wanamaker 
Sh p efficiency: 
hovees 


People who live in glass 
Shon eiciencv: The laborer can contribute. 
Shoo equipment and machine tools, New 

(hie A eins eae sewed 15038, 
Show eanipment, Developments in railroad.. 
Sh, p facilities, equipment and practices, Car, 

hy TL W. WiDiams..ccmoosconias eres 


SHOP KINKS 


Bolts, Foot-operated machine for cutting 
CMMs, Lege, ca OFS WES Se ea EE Oe te 
Bracket for holding scaffolding on side 
ih. O ic Rw Wend Hore ey wee 


laying out the 


ze for 
brasses 


Caliper gnd ga T 
driving box 


shoulder fit on 


EN WW oes oes E BE 
Calipe rs, Offset, made to clear bolt and 
nuts of chuck (C. & N. W.)........ 


t short, 


INDEX (Continued) 


1617° 


1489* 


686° 


SHOP KINKS—Continued 


Chart, A useful horizontal tank, by W 

F. Schaphorst ....... 

Chuck for clamping brass ‘on slotter (C. 
N. W.) 


+. ...«—.. .. ..aA2Áxo0.bo.. 


Chuck for damong crown brasses on 


boring mill (C. N. WW) sea shee Ghee 
Chuck for holding driving boxes, Bor- 
ing mill (C. & N. W.o).............. 


Chuck for holding main rods on slab 
milling machine (General Foremen's 
PUGS) eae de eas Ga ear ee ee ere aw nS 

Chuck for holding Markle removable 
crown brasses when cutting the taper 
for the retaining key (C. & N. W.) 

Chuck for guides, shoes and wedges, and 


crosshead gibs ............oo.oooo.. 
Chuck for holding shoes cr wedges while 
planing to lime........o.o.oo..o.ooo... š 
Chuck for rod brasses, Swivel........ 
Clamp, A portable air, for holding work 
on drill press table................. 
Clamping device for attaching blue flag 
to rail, by Charles Nugent........ a 
Clamp, Crane WIV oie ae sn ah bee he eee 


Crane for removing cylinder heads in 
the enginehouse, by George W. Lucas. 

Crane shock absorber (Lehigh Vallev). 

Crank pins, Saving operations in finish- 
ing (N. € ) 


Ce ...... 0 2q£e><_,CCOCOCC C-€ Sa- OS</€ ..007%0. 


Crosshead mandrel, An adjustable, by 
H. H. Tiensom............o.oooo.o.o.. 
Crosshead puller, Locomotive, by E. A. 
Millet erreren gota oe ra a hare eae 
Device for inserting long bolts, by J. J 
Sheehan “sacs xe eee cta EEE 
Device for lapping in triple valve piston 
rings (General Foremen's Assn.)..... 
Device for removing or applying heavy 
Iccomotive springs, B. & O. (Tool 
Foremen’s Assn.) .....oooomooo oo... 


Device for reseating Cole pop valves.. 


Dowel, Rod bushing, by H. L. Loucks 

(Erie) E ae er rr etree Leet ee 
Drawing table for the machine shop, by 
H O A A oh acces otek 


Drill press, for use in wheeling loccmo- 
tives (Oregon-Washineton R. R.). 
Drilling telltale holes, Machine for (N. 
Y.. N. H. & H.) 
Driving box shoe planing device, by J. 
D. Snyder ... 
Driving box wedge jig, by H.H. Henson 
Eccentrics on axles, Machine for locat- 
ing, by L. V. Mallory (Missouri Pa- 


on ee meee ewe we eee oan 


ore eer ee eww ewer ean ene 


A A des wanes ON 
Flanging collars on copper pi Tool 
for, by E. A. Mill Tee dea 
Grinding cylinder head joints, Machine 
for (General Foremen’s Assn)...... 
Holder-on for bullring rivets, by F. W. 
Lampton ........... ARS aa Gea 
Tnjector test rack.........oooooo.... 
Jack, Drop pit, operated by hydraulic 
pump (General Fovemen's Assn.). 
Jack, Shoe and wedge pit............ 
Jig for boring low pressure cylinder 
heads, by T. H. Habn.............. 
Jig for drilling cylinder saddle bolt 
holes, by E. A. Murray........... y 
Jig for grinding air pump valve bush- 
ings on a [eald machine............ 
Jig for reboring 8'%-in. air pump cylin- 
ders. by E. AMM era seen one ace 
Jigs for turning and boring eccentric 
strap bushings, B. & O. (Tool Fore- 
MES ASNO So's taa 
Pathe attachment for turning lift shaft 
CMS Paras aie hp weld Bad eee cio adoran Bye ae 
Lathe work, Wolding, without injury, 
LlGSd R- CASON red A 


Lever, Toisting, for applying couplers.. 
Links for ceupling wreck crane cables.. 
Machine for clamping elliptic car springs 
Machining driving boxes (B. & M.) 
Milling attachment. Piston valve bushing 
port, by TT. H. Henson. ........ 0000 
Milling machine, A portable key seat, by 
Ee EN ONE RAY A ae aks 
Multiple extension outlet (Union Pacific) 
Parallels for planing driving boxes 
CIS N. WAY 
Piston rods, Device for removing, by 
Sidney H. Pratt (B. & O)Y).......... 
Press, Truck wheel, converted inta a 
driving bex press, by V. T. Kropid- 
o aap ae ea a Mache meee Ree oe 
Pumps. Cleaning ont air (A. T. & S. F.) 
Radius attachment for shapers, Link, by 
Ele Tie A A OS 
Reservoir, Portable oil, hy E. A. Miller. 
Roller support for heavy work, Universal 
(General Foremen's Assn.) .......... 
Shoes and wedges, Preventing, from 
breaking in service 
Spreader for locomotive welding, by L. 
M. Kelley (Seaboard Air Line)... 
Spring puller, A convenient, by E. A. 
MAHER Sn. GS oa edo OES eA Ha ed eee es 
Stand for use in renairing distributing 
valves, An adjustable, by F. G. Bonz- 
heim 


eo. . . ..<.......<0.:0...n0.0...0...0.x:...e 


e... ..N..:%0.1....c0(.0.. .< . +. 


Ce 0.2.0... ...<..<+...>»>+900.2.. eos o» 


*Tustrated article; 


636* 


687* 
304° 


105° 
299° 


243° 


537° 
500° 


750° 
497° 


303° 
490° 
697° 
762° 


635°, 


691° 
365° 


175° 
365° 

38° 
109° 
LS 
696* 

47* 
635* 


242* 
294* 


634° 
496° 


688° 
244° 


"182° 


244° 


691” 
332* 
497° 
743° 
748° 
748° 
109* 
102” 


342° 
234° 


687° 
759° 


490* 
558* 


rE e o 


RAILWAY MECHANICAL ENGINEER xi 


SHOP KINKS—Continued 


Stud for laying out bronze hub plates, 
A center punch, by E. ca Fitcher 
(Ca E OO ots cosa tetra ado ea 243* 
Taper testing machine............. 762* 
Testing pneumatic motors, Device for 
by E. A. Murray (C. £ 0O.)......... 117° 
Tire heater, Portable (General Foremen's 
ASS) yg tube Cte ae Wks be tere cok 634* 
Tool for truing link trunion bushings, 
B. £ O. (Tool Foremen's Assn.)..... 691* 
Tcolholder and template for centering 
brasses on slotter table, (C. & N. W.) 686° 
Tool rack, Revolving, by ed Smith 
(BS O.) re ee .... 2429 
Vise for holding piston and non- pressure 
head while changing packing, by F. G. 
Bonzheim iento tir eee ae 241° 
Yokes. Reclaiming coupler, by A. H. 
Anderson ......... PA E E eo 
Shop layout of driving box department of 

CRN A p uer Ee aer e... 686° 
Shop management (see Management). 

Shop production costs, Lowering..........- 15434 
Shop operation at Albuquerque, N. M., Im 

proved (A. T. & S. F.)........ rl OOo” 
Shop practice, The last word on.........-- 322§ 
Shop production jobs, Competition on ma- 

CHINES rn 70$, 3218 
Shop: Should production be “curtailed?. 264$ 
Shop, Study the Albuquerque. ....o.oooo.... 323§ 
Shops and ergine terminals, Report on de- 

sien of (Div. W—Mech.) .............. 1464* 
Shops, Classification of locomotive repair, by ` 

George Armstrong s.esessrsepeoprereres 41 
Shops, General repair, at Du Bois (B. R. & 

A a Se E ee ee ean east 295° 
Shops, New car repair, D. & R.G. W...... 540* 
SA pa Reconstructed locomotive, D. & R. G. Seite 
ao bearing, A simple all-steel, A. "Stucki Co. 1610* 
Side bearing, Self-spotting roller, Standard A 

Coupler Cos seran oc De 1617 
Side bearing, Unlimited travel roller, Q. & 

COO a ER Sts ovens: Ba BLO ies Oe palsy hearer alates 1607* 
Silver, Gray, The conventions an institute of 

CCONOMY indeed es a ee 2 eo 8 wees ie i 1583. 
Simplex Tool Co., A heavy duty ViSO....... 397 
Skegsberg, Oscar, Hot box competition arti- Ed 

eleo A EU AS eS ee 
Skinner, "A., Reclamation of angle. cocks on . 

a turret athe nas a rasta oe ert oases 436 
Skinner, Archie, ‘Reclaiming Praxe “cylinder A 

expander rings (A. T. & S. F.)........ 692 
Slack Adjuster, A. L. M., G. S. Albanese. 51 
Slenker, C. A., Tools and formers (Black- 

smiths’ Assn.) ee OT re ee ee 619* 
Slotter, A large special planer type, consoli- e 

dated Machine Tool Corp ......oo...o... 445 
Smith, B., € Son, Mortising machine for use E 

in car CoOnstructiONd....ooooooooooo ooo... 766 
Smither, Col H. C., The purchasing function 

of the government (Div. Vl—Pur. and 

LOTES), siria ceda a e ea AUTE a he oe 1644 
Smith, H. J., Multiplex pressure jacks. 4 698 
Smith, Joseph, Boiler inspectors should be ex- 

GINGA). Leen Saw eee eo Swe eR eee 5161 
Smith. Joseph, Co-operation—The an of 

o Ae ae 6 ice Aaa ede oa Oe Sea Se aS 6551 
Smith, Joseph, Consideration for “the hot 

a A Baek eee ae Rs orden es 405? 


Smith. Joseph, Revolving tool rack (B, & O.) 242° 
Snyder, J. D., Driving box shoe planing de- 


MICE ons cue) EES A ean er EE eae 488* 
Solder pot with automatic heat control, J. D. 

Walle’ BC Ocs nga ae esas ices as 188* 
Southern, Changing trailing truck springs, by . 

Wo Ro- CEN GTi sia Stes Geis HA ee Wee Ses 6551 
Southern Pacific 4-8-2 type locomotives ... 151* 
Seth Manchurian, Three cylinder Mikado. 657* 
Southwark Foundry & M. ichine Co., Rapid . 

action hydraulic bushing press... ... eee 771° 
Sneakers, Announcing names Of......... «+ 1430$ 
Specifications and tesis for materials (Div. 

YC Mec mad laa ea on 1638 
Snecitiertions for tank cars (Div. V-—Mech.) 1076* 
Specitications: Methods of sampling for ma- 

tenal inspection, by H. M. Phúlips....... 276 
Steel indicator and recorder, Locomotive 

Detince- Speed Recording Cor... ccc eee. 1589* 
Spray gun with few wearing parts, A, De | 

Miles. Mi Oda a acc 378% 
Spray Pantin Competition. oo eee see ee eee 263$ 
Sweater for locomotive welding, by L. M. 

("Kelley (Seaboard Air Line) ........... 37° 
Senner, P P. Surface hardening with oxy- 

¿Aetriene A 36 

mugen, J. FK., Welding on copper fireboxes 

cafolecometiv RoE cag fa Acie Re Ena 293 
Seung, A ring type. Robert IT. Plackall.... 1416" 
Minny forming machine, An dliptic. Joseph 

i Rveron RE NOM; oo eo bed HOO ee eS 379 

orng puler, A convenient, by E. A. Miller 366* 
Springs, Changing trailing truck by John 

COURO tsp gence E EE E E 433 
Springs, Changing trailing truck, by W. R. 

Melvor (Southern) ...cc ccc eee ee eee ees 655% 
Sprites, Device for removing or applying 

beayy locomotive, B. & O. (Tool Foremen’s 

ASS) cag seus Se peer we eee 691° 
“ns, Improved method of repairing, by 

Y. Buckley (Blacksmiths Assn.d...... G19 
Sie Machine for clamping elliptic car. 745 


Page numbers under 1,000 refer to Railway Mechanical Engineer; those over 1,000 to the Daily Ratlway Age. 


§ editorial; t communication. 


Staff meetings, Annual, of the C. M. € St. P. 
Standard Coupler Co., Selfspotting roller 
side bearing ......ooooooo.o.. sas 
Standardization of chisel production, by 
Major Johnstone- Taylor A ee Tenin 
Stand for use in repairing distributing valves, 
An adjustable, by Bonzheim...... 


Starrett Co., L. S., Steel parallels of practi- 


cal dimensions .......... 
Starter, Locomotive, Clement F. Street. 
Staybolt attachment for Hartness flat turret 
lathe, Jones & Lamson Machine Co.. 


Steel, Carbon and high speed, by G W. 
Kelly (Blacksmiths? Assn.).............. 
Steel, Report on heat treatment of, by Henry 
Otto (Tool Foremen's Assn.).......... 
Stenason, W. G., Freight car foundation 
brake design (Air Brake Assn.)......... 
Stephenson valve motion, Elimination of er- 
rors in, by Roy C. BeaveT.............. 
Stevens, T., Disposition of unclaimed 


freight (Div. VI—Pur. and Stores)..... 
Stewart, J. P., Interesting employees in the 
study of air brakes (Air Brake Assn.). 


Stockbridge Machine Co., A heavy duty 32. 
ime CEUNE SNAPE cade reeni IS 
Stockbridge Machine Co., A high speed 
metal cutting band SaW............o..o.o... 


Stoker for narrow firebox locomotives, Loco- 
motive Stoker U0.......oo..oo.oooooooo... 
Stoker for steam shovels, Mechanical, Loco- 
motive Stoker U0.....o..o.o.oooomoooo ooo... 
St ker, Type D-2 Duplex locomotive, Locomo- 


five Stoker C0... 3 cccus oa e eters 
Stone, W. S., as a capitalist.............. 
Storehouse costs, Cutting corners ín...... s3 
Storehouse gangs, The proper size of...... 
Storehouse, Reading del e gute aia bn 
Storekeeper, Opportunities of a traveling, by 
W. W. Williams (Div. VI—Pur. and 
SUITES aaa tia a Ste ees 


Storekeeper, The duties of a traveling, by L. 
T. Hoffman (Div. VI—Pur. and Stores)... 
Storekeeper, The duties of a traveling, by 
W. Dixon (Div. VI—Pur. and Stores) 
Stowell, H. W., Helpful suggestions for 
setting valve gear....... cece eee es niwi 
Street, Clement F., Locomotive starter...... 
Stremmatograph: A device for measuring 
rail strain, by C. T. Ripley (Div v— 
Mech) Sora eae hare en ode os 
Stress in passenger car side girders, Shear- 
ing, by Wendel J. Meyer................ 
Stress, Relation of track, to locomotive de- 
sign, hy C. T. Ripley (Div. vee 
4 
Stuart, Thomas E., One cause of rod failures 
Stuart, Thomas E., Speculations on locomo- 
tive: CINCICNCY A eis DEE 
Stucki Co., A., A simple all-steel side bear- 
ing 
Stud for laying out bronze hub plates, by F. 


ee) 


Hl. Fitcher (C. & Oo)... ccc ee ee ..... 
Stumpf, Prof. J.. Unaflow locomotive for 
Russia ...... ES ek ee ee 513%, 
Sullivan Machinery Co., Belt driven air com- 
PESO hea s ana DES 
Sunbeam Electric Mfg. Co., Graphite pack- 


ing for headlight generatoT.......o..o.oo oo. 
Superheater. The—Its abuse as a fuel saver, 


ba Dard Browne: s.cseusia doa sae ee oo eee 
Supervisory forces, The training of shop. by 
L. W. Baldwin (Div. V—Mech.)- -10208, 
Supply train «peration, Report on (Div. VI— 
Pur and SOTO Di A ere es 
Supports, Self-spacing lead screw, R. K. Le 
Blond Machine Tool Co.......ooooooo... 
Surfacer for heavy production, A double, 
Oliver Machinery C0.......oooooooo.o.o.. 
Swab, Air pump piston, and nut lock, United 
MeN O tes so ae Re ae eS 
Sykes Co., Two car gasoline motor train 


T 


Talbot, Prof. R. A., Discussion relation track 
stress to locomotive desigll......oooo ooo» 


Talmage Mfg. Co., Improved low water 
SAPD © eget bole BA ae ae ob eee ane ete athe e 
Tank, Steaming, fer wood, by Michael Pia- 
secki (C. M. & St. P.) E ae E E ae A 


Tap. Adiustable collapsing rotary Geometric 
T. ol Co. 
Taper testing machine......ooooooooooonoo 


Tap ing machine. A sliding head, self-oiled 
ded} and, Barnes Drill Co...........o... 
Tapping machine, Automatic, Garvin Ma- 
chine E medee ukran a es eS ER ORS 
Tapping machine, One-man staybolt, Inger- 
RAN AO a Oh ea AAA Sass 
Tapping machine, Reversible electric, Inde- 
pendent Pneumatic Teol Co.........5.. 
Tatum, TJ, Address by (Div. V—Mech.). 


Terminal (see Engine Terminal) 

Terminal Engineering Co., Four-wheel drive 
lift truck 

Terminal Engineering Co., Long wheel base 


Pr ee ee ee a ee ee 0. +. .«<.._.. 2. bdl’ 


CCK aa Viel ew owes baad es 
Testing pneumatic motors, Device for, by FE. 

A. Murray CCL Å O) EA cr 
Texts, Reports on (Equip. Paint. Sec.).. 


Thermal efficiency, increased. ....oooooo.... 


nonallustrated article or note; 


t short, 


352* 
1617* 
115* 
241* 


315* 
702* 


699* 
560° 
622* 
350* 
214* 
1696 
428 
371* 
250* 
1414 
1610* 
En 
fe 
147° 
1738 
1701 
1656 
596° 
702* 
1548* 
604* 
1547* 
4581 
720% 
1610% 
243* 
517* 


Thermic syphons, The application of (Boiler 


Makers Assn.) ...ooooo... 435 
Thompson, H. G., & Son Co., ‘Band saw for 

cutting solid bars and tubing at high speed 700° 
Threading, cutting and reaming machine, A 

portable, Williams Tool Corp......... 1413° 
Threading machine, A double spindle, ' Geo- 

metric Tool C0....sssssusssssosesssoo 187° 
Threading machine, A staybolt, ‘with new ‘at- 

tachments, Warner & Swasey Co......... 397* 
Threading machine, Bolt, Landis Machine 

O E E E E wee oe 569° 
Threading machine “for small “work, Power 

driven pipe, Oster Mfg. Co............. 369° 
Tidswell, W. F., Mounting steel car wheels. 92 
Timbers, A preservative for treating car, 


American Wood Impregnation Corp...... 
Timber treatment committee, Why not have 
a. panties 
Tire heater, 


ee | 


Portable (General Foremen's 


ASS) awh tak news eee oe eee eh eG Mees 634° 
Tire heater, Suction type, Hauck Mfg. Co. 641° 
Tool expert wanted, A special..... a cate 1669§ 
Tool Foremen’s Assn. convention....621°%, 689 
Toolholder and template for centering brasses 

on sletter table (C. & N. W.)........... 687° 
Tool rack, Revolting, by Joseph Smith (B. 

SA A E oa ES ava varaveees 242° 
Tools and formers, by C. A. Slenker (Black- 

Smiths” GNSS): data dd 619° 
Tools, Repair and maintenance of pneumatic, 

by E. A. Hildebrandt (Tool Foremen's 

AASSM) A A Glew Cale ewes BATEE eS 689 
Torches, Cutting, with mixing chamber in 

handle, Purox Corre 699° 
Torch of large capacity, Portable vacuum, 

Mahr Migr Das eret pre ala ee ate eu 124° 
Torches, Development in metal cutting, Alex- 

ander Milburn Lo. occ 380’ 
Toronto, Hamilton & Buffalo, New passenger 

equipment for the..........oooooooo ooo.» 422° 
Tractive force. Locomotive resistance and, by 

Kiichi Asakura econ oi as 523 
Tractor drive, Unique, Mercury Mfg. Co. 57° 


Tractor for railread use, Gasoline-driven, 


Omaha Steel Works................ .. 254° 
Train control and the mechanical officer. . 1619% 
Train control maintenance, Prepare for. 717% 
Train handling, Report on passenger (Air 

Brake Assi) isa nd Aa ee 424° 
Transmissions for internal combustion engine 

A enti E ecard neh athe wok cod tee aioe 514§ 


Transportation Devices Corp., Service tests 


of automatic cut-off control.............. 267° 
Transportation, Governmental relations to, by 

W. R. Cole (Div. V—Mech.) .......... 1630 
Traveling Engineers” Assn. convention...... 587° 
Trolley, Ball-bearing oscillating type, Chis- 

holm-Moore Mfg. Cow... ccc cee eee 1415 
Truck, An industrial crane, with a lifting ca- 

pacity of 1,500 1b., Crescent Truck Co... 393° 
Truck, Electric fork, Automatic Transporta. 

ton CoL A A O RG 121* 
Truck, Four-wheel drive lift. Terminal Engi- 

NCCC: “CO A A ia ES 125° 
Truck levers, Adopt standard.............. 1374 
Truck, Long wheel base, Terminal Engineer- 

Wie: GCO A ou Sie aergiey Gama beet ee’ 248° 
Truck, Six-wheel co-ordinating, Boyden Steel 

Corp: Ur O i eas iaa sat 602° 
Trucking service at Albuquerque, N. M.. 

shops (A. T. & S. F) be ek oe hee ee 330° 
Trucks, A complete series of industrial, Yale 

& Towne Min. Ces be ee oa he ord eee es 305° 
Trucks, Electrical chisel and crane, Elwell- 

Parker- klecir C04 edie a dad 55° 
Trucks for freight cars, Chiles, J. W. Dal- 

AE AR AAA ee E ete ae 14R0° 
Truing link trunion bushings, B. £ O. (Tool 

Foremen’s ASSN.) ia a os 691? 
Turning and boring, Tie for eccentric strap 

bushings. B. & O. (Tool Foremen’s Assn.) 691° 

U 

Uehling Instrument Co., Flue gas filter for 

COs Othe Mie Lo 2.4 ag WS bon eek 58% 
Unaflay locomotive, Prof. J. Stumpf...... 664 
Underwood Corp, H. RB., Portable crank 

min turning muacline......o.ooo.o.ooooonno.-. 191? 
Underwood Corp, H, R., Portable small 

crlimder boring equipment... ......... SAA 
Union Pacthe, Multiple extenston entlet.... 2347 
Union Pacihe systematizes running repairs, 044 
Union railroad, A heavy sin-whcel switch 

CUBOS tate ee ta pd a a a 275° 
Union Railway Equipment Co., A coupler re- 

lerse TUUT ore ee a a a eee D 1013 
Union Reiixay Equipment Co., Metal ladder 

for EON A A 1712” 
Unite Mfe. & Sales Corp, A holder for 

E Bi AGO Sa eae a be es 1412” 
United Mie. & Siles Co, Air pump piston 

stáb aml not Week os es. or a as 1456 
Untodo States Metallic Packing Co., Low 

water alarm of the float types ss... .eee. AS 
Unit piling of material, Some points on.... 15925 
Universal Boring Machine Co., Horizontal 

bering machine «<5. 6054s Y e aos SES" 
Universal Crane Co., A crane for general 

railroad Service. nck ince ae Chek ai 254° 


*Hlustrated article: 


XII 
Universal Electric Sand Pipe Heater Co., 
An electric sand pipe heater............ 
Universal Packing & Service Co., Steel wheel 
gage with micrometer attachment........ 


V 


Valve and valve gear repairs, by J. H. Arm- 
strong (A, T. Y S. F.) 


CEE e r rr .......0. 0.0.0. 


Valve, A tank car, with a service record, 
Everlasting Valve Orta eE Beets pas A ari 
Valve, Compensating blow-otf, Nathan Mfg. 
wen CSS: Be Te SET e Tele A a feel eee bese 
Valve, Front end loce motive throttle, Brad- 
ford. IC yrs a katie at teak ota woe ots a aac 
Valve gear, Development of the Lentz pop- 
pet, by A. Niklitehek.........o.o......... 
Valve gear. Helpful sugrestions for setting, 
by H. W. Stella ce a yee. 
Valve, Lubricated plug. Barco Mfg. Co. 
Valve motion, Elimination of errors in 
Stephenson, by Roy C. Beaver .......... 
Valve rescating machine, The Dexter, Lea- 
_ Witt Mi achine Co E wht ul alg 


ses 060.0 0:.000002060%8%0.%00080808080888881.80. 


Valve tests Old ideas with new life, by 
Howard G. Ilan hd 
Valves, A device for reseating Cole pop. 
Valves: Setting locomotives to music...... 
Valves, Setting, without plus or minus signs, 
by Li NU in 
Van Dorn Electric Trol Co., Electric glue 
pot with thermostatic control............ 


Van Dorn Electric Tool Co., Electric motor 
equipped with ball bearing. and alloy steel 


DATOS A Gen Saas ewe ee oleae ts ee 
Varnish and corrosion, Removing paint 
(Equip. Paint. Selena onde 


Varnish, Care of, at terminals (Equip. Paint. 
PEC] OO 
Ventilation and heating of passenger cars, 
by K. F. NystroM................ 155*, 
Vise, A heavy duty, Simplex Tool Co...... 
Vise for holding piston and non- pressure 
head while changing packing, by F. G. 
Bon gen ertean doe wens tea atin xy 
Von Bergen, E., The prevention of hot boxes 
ön freight Cares wicca pach yon a aa na Kaes 
Vormeng, H. C., e cock permanently at- 
tached to boiler. 


Walker Co., O. S., Single stroke surface 
grinding machine ..............o.o.oooo... 
Walker Draft Gear Corp., Improved friction 
drait PERE ..2 oud as Secs va Oi weer ee 
Wallace & Co., J. D., Selder pot with auto- 
matic heat Seti O te ove aad lial 
Wallace Supplies Mfg. Co., Portable power 
driven bending machine................ 
Walters Arc Welding Corp., An electric arc 
Welder. sredioh ss O 
Wanamaker, E., Some questions in modern 
shop AER oera 34 uy a abad 
Ward, A., Prevention of loss and damage 
to freight (C. I. and C. F. Assn.)........ 
Warner & Swasey Co., A hollow hexagon 
lathe of high capacity a aS ea 
Warner & Swasey Co., A staybolt threading 
machine with new attachments Stele ne Wake se 
Warner, W. W., A wheel car for changing 
wheels on the line........cccecceeceeee 
Warner, W. W., Machine for cutting “mule 
hide” (Y oungstown Equipment Co.)...... 
Warren Steel Car Co., A handy device for 
Spotting CATS A A 


Washburn side frame for arch bar trucks (B. 
W ash fountain, Sanitary, Bradley Washfoun- 

tain Co. | : i y 
Waste, Elimination of, at outlying car repair 


.*.. ..2a.»an..0.Á.0%á%5/ .+»2.:5;. 0. ...000000%000s000701010.:.000:u:.:. 


points (competition) .............. y 
Waste, Elimination of, competition article, 
by Millard F. oi ci 
Waste, Elimination of, competition article, by 
D. Ras mone ais os in ads 
Waste in car repairs (competition). .138%, 
Waterman, J. H., Remarks by (Div. vi 
Pur. and Stores) A A eed s 
Watson-Stillman Co., Drop pit jack...... 
Watson-Stillman Co., Hydraulic flanging 
ess Of the built-up type ............... 
Watson-Stillman Co., Hydraulic straighten- 
INR. DECSS cuarta de 


Welder, Electric arc, Walters Arc Welding 
Cor 
wW elder, One-man portable, Electric Arc Cut- 


.. ......... >... 0... 0000008... ..0.o 0... 0.085 


ting & Welding "Cok circos eee es 
Welder, Portable arc, adapted to short or 
long leads. General Electric Co......... 
Welder,  Three-cylinder pneumatic flue, 
Scully Steel <& Iron Conviasa vara we 


Welding and cutting in freight yard repairs, 


hy H. W. L. Porths 44 sess cach otis te 
Welding and its uses, Autogenous (Boiler 
Makers” ASSI) assim 
Welding, A paper on, by A. G. Pack (Boiler 
Makers! ASH) 4 Sy ee ence bo kb oes 


Page numbers under 1,000 refer to Railway Mechanical Engineer; those over 1,000 to the Daily Railway Age. 
non-illustrated article or note; $ communication 


124* 
52* 


120° 
1607* 
188* 
705* 
771* 
486 
21* 
706° 


397* 


94° 
284° 
396° 
307° 
378° 
199§ 
693° 


595 
404$ 


1641 
1590* 


376* 
54* 
771* 
250* 
380* 
1409* 
88° 
435 


$ editorial; 


GENERAL INDEX (Continued) 


Welding, Autogenous and electric (Div. V— 


IGG | “etre di otra O vegeta ee 1716§, 
Welding, Autogenous, by Joseph Grine 
(Blacksmiths? Assn.)......... ccc eee eee 
Welding connie’: DUS ct. srs Soke be 
ee ‘ylinder, at small cost, Lehigh Val- 
W a electrode, A composite, General 
A A e saae e cle aee e 
Welding electrode, A tapered arc, Electric 
Are Cutting & Welding Co............. 
es electrode holder which does not 
beat, Gibb Instrument Co............... 
Welding equipment in a railroad shop, by 
James S. Denton ch 2S Gores is ae 
Welding, Fusion oo... 00... ccc ccc eeeeeeeus 
Welding material for building up worn sur- 
faces, Page Steel & Wire Co............ 
Welding of cro-shead guides, Cost of auto- 
matic, General Electrice Co.............. 
Welding on copper fireboxes of locomotives, 
by J. F. Springer co... cea ee eee be he 
Welding set. One man portable arc, Westing- 
house Flectric & Mfg. Co. .............. 
Welding, Spreader for locomotive, by L. M. 
(YRelley (Seaboard Air has oo 
Welding standardization in locomotive shop, 
by James S. Dlleaton.............. 176*, 
Welding: Surface hardening with oxy-acety- 
lene flame, by J. F. Springer.......... 
Sop “What is wrong with this pic- 
rE A a a A cle cere Rt aaa BRON Clic ack 3g 
W estall, W. T., Address by (C. I. & C. F. 
convention) EA ee a ree E 
W TOS M. H., Rod job competition arti- 
Cia toi a a Weel ays Leal rs a a a le 
W on Railway Club discusses shop sched- 
DIR ag Pek eae we oss hace ee Ea ae 
Westinghouse Air Brake Co., Reinforced 
Wipe. MNES aaa oe 
Westinghouse Air Brake Co., Single car 
testing device asc ved heated A ale ey 


Westinghouse Electric & Mfg. Co., Industrial 


ues furnace with perforated muffle 
Plitës e wa 26 oe sor ote eis Oe he eee oe as 
Westinghouse Electric & Mfg. Co., Light and 
power plant for railread service. oane ... 
Westinghouse Electric & Mfg. Co., One-man 
portable are welding Set........o.o...ooo. 
Wheels, Car for changing, on the line, by 
Wor We Wather. ooed asenon re a + Rees 
Wheels for car and tender, Gaging wrought 
steel, by Arthur Knapp............ 164*, 


Wheels, Mounting steel car, by W. F. Tids- 


well 


tse ee .... 


Wheels, Report of Committee on (Div. V— 
Mecho) A A tad wees. ee ws ake aie 
White American Tocomotive Sander Co., 
Sander for boosters and electric locomo- 
TIVES. oooi ae IA a ie See ae Oe o 
White American Locomotive Sander Co., 
Sand spreadȚder . cl wa Foe eG ee ea ae oe 
Whiting Corp., A motor driven screw jack 
car NOISS occu. oe yew Meee kee eee 
Wikander, Oscar R., Journal boxes with anti- 
friction: bearings « cs waa siege Se ees 
Williams, H. W., Car shop facilities, equip- 
ment and practices a Wa mle ee eG 
Williams, M. H., Application of micrometers 
in railway shops............ 481°, 553%, 
Williams, M. H., Shop management, compe- 
titton article oil. bead tees beeen bee 
Williams Tool Corp., A portable threading, 
cutting and reaming machine.......... 


Williams, W. W., Opportunities of a travel- 
ing storekeeper (Div. VI—Pur. and Stores) 
Winterrowd, W. H., Engineering and busi- 


ness considerations of the steam locomo- 
tive (Div. W-—-Mech.)...........o..o.o... 
Woodward, A. H., Force feed lubrication on 
locomotives Tia ey eG ae eee hee eek 
Weodworker, Combination, Buffalo Forge 
COs- sich Ee cos a DI Mos 
Woodworker with five separate tools, A Cres- 
cent Machine Case sors ek la Oe sare dees 
Work reports. Intelligent Iecomotive........ 
Wrench, Screwdriver and socket, Black & 
Decker Conicet A ek OES 
Wrench, Reversible chain pipe, Cantilever 
Wrench Co. ao e dá 
Wrench, Self-adjusting, Greater Service Elec- 
E eaea ann wea SS ee Oe 
Wrenches, Open end, by E. J. McKernan 
(Tool Foremen's Assn.d............ sta 
Wrist pin, Becker (D. & H.)).............. 


Wyandotte solution for cleaning paint pails 
(Canadian Pacific) i ; 
Wrlie, John M., regular apprentice competi- 
tion article 664.46 eee ea Mew 577$, 


Possibilities in.......... 


Y 


Yale & Towne Mfg. Co., 


X-ray inspection, 


A complete series 


of industrial. trucks... .s..65 3c eeoe sees 4 
Yokes, Reclaiming coupler, by A. IT. Ander- 
SOMO Dalia a eee are bas Ab ace nee hg 
Youngstown Equipment Co.. Machine for 


cutting “mule hide,” by W. W. Warner. 


t short. 


1718* 


S62 
1397§ 


760* 


430* 
16678 


1714 
1713* 
293 
1711* 
37* 
231* 
36 
1401 
609 
438* 
139$ 
1612* 
506° 


708* 
1711 
1711* 

94* 

224 

92 
1730* 


1455 
1407* 
1615* 
33* 
93 
615* 
106 
1413* 
1738 


1468” 
151* 
118* 


311° 
405§ 


185* 
567* 
60* 


690* 
1590 


244 
598* 


200$ 


305* 
328* 
284” 


Z 


Zoelly, H., Mogul lcomotive.............. 


SUPPLY TRADE NOTES 


Abplanalp, John G........ cece eee eee ponds 
Albany Car Wheel Co..........cccc cc cece 
ening Tee, IS hae gic erate ghee ee EN ie bates 
AlHegheny Steel C Gis ua cay aa de 
Men, E. W 
MImendinger, E Dis oe cee ae oe pees 
Allyne-Zerk Co. 
Aluminate Sales 
American Arech CG oi SS Se a oe hae chee 
Americal Bolt Corp.............. 451, 510, 
American Brake Shoe & Foundry Co....... 
American Car & Foundry Co........ b3, 
American Lecomotive Co.......... 401, 
American Manganese Steel Ca..........0.. 
American Railway Car Co...........00 eee 
American Refrigerator Uo0............ 574, 
American Rolling Mill Co. ........ooo.oo... 
American Steel Foundries........oooooo.o.o.. 
Ames Shovel & Tool CO.......o..oooooo.o.... 
Anderson, H. oh ono sve ene a tune iaa 
Aiderson, AV case oer te ote baecaneewiess ee 
E We Ge oes ee IN ‘ 
Angevin, bevels M 


Arnold, D. 
Askins A oc ced a h 2k Soa Sig A 
E Cur. av AA a ee. 
Aye Jo A Be eatawee. EEA 


“fe eevee et eee eee e... ... e... 


Baldwin, E A owe) ae ey le aes ‘ 
Baldwin Locomotive Works...... ds 
Baill; -Ered Miorre mieia De Dna eis cms 
Ball & Roller Bearing CO.........o.ooo.ooo.. 
Barca. Mig. Load 132, 
Barleti- Re Dors pree somdan E e LE S 
Bassick-Alemite Corp. 
Bates. Elijah 
Raumis, Frank J 


. 6.0. «44. ...6000060879%50006000800880 


Beard: «ley, ATOY A A Meine i eect ace 
Beattys, Arthur Soi rs es olece eee es 6 
Beaudry Cor arser ees al aa À 
Behltke; Wi Dios: as e eene wks Sees 
Benners, E. Tire eee to aida 
Renners Ke Wa a oie iy Sere eet 
et? O apse A A 
Beronius, Mi Vos seats cad one 
est, Leigh 
Bethlehem Shipbuilding Corp.............. 
Bever: Be Woas da oc ok dine ld 
Bilman, AA eaminaae eee eo 
Black € Decker Mfg. CO.........o.o.ooo... 
Blackford, J. A ones oad gave 
Bohman, Raynard Pra E E E eae 
Bostwick Lyen Bronze Co. iiciae cect eee: 
Bouce, ar 

Bouck, Jr., J 
Boyer. 
Bowen, 
Bowser 
Boyden Steel Coreano ar ae aos 
Boyle, Edmund F......... E E E 
Boynton, P N EI E S Sg E A al eee, Le ses 
Bradford Corp. 
Brautigam, He. Siswaea pedini ertian Bowe ee 
Brazier, F. O 

Brill Co., J. G....... O eS 
Broach, Ro A O A A 
Broidos A A 
Bri therhood, 
Bryan, J. 
Riley is E E E 
tultalo. Forge Coni on cack oe pets 
Bulldog Automatic Coupler Co............. 
Burnham & Co., John M 
Burry Railway Supply Co..............66. 
A A A Ba ee RAMS 
Burt, Clayton Ro t's Sind ease is aad one aha ee 
Butler Railway Supply CO0.........oo.oo..o.o.. 


se ey 


ser eses osssaonoo‘oootn‘soocol‘lMd‘dl 


Ce E ry 


Camel [Cos os a a 
Capouch, J. G.. 
Car Devices Co..... 
Carpenter: A A O EA 
Carr, Benjamin "Mo sisi ec ar oid ds 
C arroll, NA 
Carscadin, “Chas. A. 
Celotex Co, 
Central Iron & Steel Co. ; 
Central Steel C0 ec se ee es ou oh de es ia 
Chain Belt COs A eta i ee 2 4 wave 
Chicago Bearing Metal Co....... is Reece i 
Chicago Bridge $ Iron WorksS.............. 
Chicago Cleveland Car Roofing Co.......... 
Chicago Malleable Casting Co...... di 
Chicago Pneumatic Tool Co.......... 132, 
Cincinnati-Bickford Tool 
Clark Car CO a dí 257, 
Clements, e 
Coleman: Le ¡ia a A hee AS 


e... ere esse er vee ee eee eee ens esne ase ae 


Combustion Engineering Corp......oooooooo.. 
Commercial Ashestos Corp... ... ccc cece eee 
Commonwealth Supply CO...........ooooo.o. 
Compagnie Belgo-Mandchoue de Commerce.. 
Connelly, Michael II. 


s.s .4%0..o...000..00.0000.10.0000€ 


*lllustrated article; 


RAILWAY MECHANICAL ENGINEER xiii 


Consolidated Equipment Co........... apne. 258 Hathaway, John Wesly ia a ..... 450° McRae's Blue Book Co............. A 
Consolidated Machine Tool Corp............ 574 Hauck Mig CO N EE RO 132 Mead; R- Diecon i ean ON 
Continental Railway Supply Co......... 450, 451 Heath He Toeri ee old ..... 649 Meckert, Fred A................ 258*, 451, 
Conveyors aor of America.......195, 510, 713 Hebard E Cor We Fresca das Ree oo .. 510 Megary, Hi Diao od ree te 
Cook, W. G. ......... A eee aie 132, 773 Hegeman- Castle Corp. cursa ...... 648 Meissner, Edwin B..............o.oo..o. > 
Cooper, A. ¡IA E ANS A: pew. 774 Heim Grinder Co...........o.ooooooooooo» 258 Mellin, Carl J..... EE, aai aane MAN e 
Cooper, Fred R............ooooocoooooon». 400 Heine Boiler Co................... AS 774 Mercer, L. P........ al an da ter 
Coppus Engineering Corp...........oooo.... 195 Hendricks Commercial Register............ 63 Merry, Orrin reece areena we ln A e aa e 
Corning, Warren, & Co....... is 257 Hercules Steel Castings Co..............o. 257 Mershon, Fred J........... a 
Counse man, Theodore B.. repare.» 574 Heuser, J. Units oran ra 6 eee .. 575 Mertz, Herbert .....sccccccccevccceas 195, 
Crawford, D. A..... cc eee een gene eo cad 451° He -Wakefield Co..........oooooooo.. 648 Mid-Continent Tank Car Co............... 
Cutler-Hammer Mfg. Co......... faces 574, 575 alae sont ae ead eee eee ey ee 451° Milburn Sales Co.............ooooooo.o.».. 
Hillary; Wm. Riola arcos ias 259 Miles, J. R. Rosina das taco Era 
Dale Machinery Co. .....oooooooooomo... 449 Hills, MN Liner cet ad mates S 449 Milholland Machine Co..............0000- 
Damrau, Edward A...... A EREA 195 incising Agazim € Co.................. 195 Miller, A A E ates 
Davies, C. Hioicciinss E E 132 Hine, George KR. inci a 450 Mills, Fo Estrada cade 
Davis, Alfred C..........ooooooooooo mono. 451 Hobson & T TADA TE E A E 648 A A LN RA ; 
Davis Boring Tool Co...........oooo ooo... 258 Hof G IS aad ein ekle a 260 Mitchell, L. Harvey..........oooooo.oo.o.o.o.. 
Davis Brake Beam Co...............«..... 648 Hopkins, pone Mi ete eae aoe da 195 Mitchell Spring € Mfg. Co............ 258, 
Dawson, H. L...... AE IE PE Be ea ee 575 Horsey, Rebert F..........oooooooooooo»». 450 Mitchell, W. Gi... cc ccc romo ooo .m... 
Delaney, Walter F............oooooooooo.. 195 Howell, Alfred ista 196 Mode, ¡NO A eater e eee ue 
DeLima, AA ide 574 Host As ria aa o ei 260 Montgomery, T. D.........o.ooooooooo.o.o... 
Dempster Equipment Co................... 195 HE... Robert niza pia tines cote sears’ 449 MOOre,. A ores Fada Re aes 
DeRemer, Blatchford Co...........o....... 648 Hughes & Grails 4509545644466 Gases aaa 648 Morris Co.. J. Bios ante aaa ale 
Detroit Machine Tool C0.................. 714 Hughes, H. Ei AA +. 195 Morton Mfg. COS O es 195, 
Dewey. Stuart Deir ai ees 258 Hunt Co.. Robert W...................... 195 Mould: R- Kaori ha et Ws geek Me reat 
Dixon Waste Co...... cc. cc cc eee ec eee eee 258 Hutchins Car Roofing Co.................. 400 Mt. Vernon Car Mfg. C0...........oo.oo... 
Doering, Walter C. ............o......... 713 Mudge & Coiar ae a 
Dorsch, As W abs wei 4s oe PRY SA Ce ee 510 Illinois Car & Mfg. C0...........oo.ooo.oo... 195 Murphy, D. Tic tesi detec ias 132, 
Downs, Mo Anoa akame aaee e dial 318 Independent Pneumatic Tool Co............ 648 Murphy Varnish U0.............oooo.oo.o.. 
Drake, David Escoria 574 Industrial Works .............oo oo... 400, 449 
Dreninger. P. Riiie e A 649 Ingersoll-Rand Co................. 195, 401, 574 Nathan, Alfred. Jr...................... 
Dugan, W. y A e ee 132, 259 Irwin: He A poat usaian 02.00 Las 511 Nathan Mies Coruna aaa 64, 
Düggan; La oF sas eee dra Bed eens 132 Irwin, Joseph Warnes 258*, 451 National Boiler Washing Co........... Wie 
Iseldyke, Jr., Marinus..................... 132 National Car Wheel Co0................o... 
Eckels, WE ASA Ceres 450 National Lock Washer Co............. 195, 
Economy Electric Devices Co.............. 773 Facobs. Chas: Dios o a 257 National Malleable & Steel Castings Co., 
Economy Railway Appliance Co............ 713 Jamison, R. W......o..ooococoncooocomom... 574 63, 195, 
Edwards, Je Mica Sis sisus 258 Terome-Edwards Metallic Packing Co....... 63 National Railway Appliance Co............ 
Edwards Co., O. M....ooooooomocroocoro».o 258 cromada Be Ce ok Sh OER EE 63* National Railway Anpliances ÁSM.......... 
Penn Supply Coon AER He Aant N any ie A aaa Na eS He Neison Mie CO. Ve Vis eee in oa od 
Eklind, C. A hea Oe oe oe awe ohnston (Ac AA tees Sok verre eee ewport News Shi building & Dry Dock Ge 
Electric Arc Cutting & Welding Co........ 648 ones, Harold Bs soccer cine as 574 New Process Twist Drill Co. ie ad 
Electric Heating Apparatus Co............ 260 oyce-Cridland Co. .........oooooooomo o...» 773 Niles-Bement-Pond Co................. 257, 
Flectric Service Supplies Co.............. 195 Norris; Ne a ae ine a 
P Soke Battery Co. ..sssssssessss. 7 Kalman, Paul J............cccceceececees 196 Nosh inion tore Car COs ese eles 
MIMMAnSs Go Fy our eek eee ee eee be alee ee Kalman. Steel Corzo okies ona as 257 orth Judson Car & Equipment Co........ 
English. F. Mois cee ye So teats eee 510 Kansas Chee ote € Nut Co.......... 257, 648 Nunnery, A. Leo... cece cece cece momo... 
Ennis, Joseph B Pre ere ee ee ee 2 2 449 Kant Rust Products Corp sa re NO anton 195 Nuth, A. C E E E E 6 ee Oe be 
Equipment Specialties CO. ......ooooooom.o... 400 Kaufmann. Alfred ..............o.o....oo... 575 
Easley eat Cor E A ve see oa Eb O Ds Che nb ot et AO 401 Oe eae reap 
EVANS A A oueee E E Dictate Kenic CEN NO 574 allon Railroa upply CO0.............. 
Evans, Howard W oiisa 00s 0s90 5800s seen 257 Kellev, Taylor | 5 Mines His Se Sitio cin la eng aC 258 Ohio Brass Vo. a Prena ran iei 
Exner; We Fiori ió at anri naa 132 Kendig, al o-oo es we eet 713 Ohio Injector Cos 2 e656 esses oe etn ie era a ance 
Kenyon, George M., C0..........oooooooco.. 648 Ohio Locomotive Crane Co............ 257, 
Fairmount Railway Mctors, Inc..450, 574, 648 Keyser, D. irrita as iena eea 773 Okonite Co. cece sce e ccc eee seer ences 195, 
Falls Hollow Staybolt Co.......oo.:...648, 773 Kiely, To wc... cece ccc cecccccecvcvevsceces 575 Oliver, A. Mics ec cece eee ee cee ence eens 
Farrar. A aeesweioenws 63, 773 T E 574 sen, Bernard ............-.. esse eee 
Farrell, Joseph Fi... ..cccce cece ee eeees 64, 132% Kirly, Edward Pow... cc cee eee cece eee 011 258 Orten & Steinbrenner Co...... 63, 195, 257, 
Federal Machinery Sales Couso circa aa 449 Kister, Frank F.......ssssesossssossoe sen 132 Osgood Co. 20. cece eee cette eee e ee en wees 
Felsecker J. Joie A ees 258 * "Knowles B. sis es cnesceveneeuahenedsacs 195 Ostrander, A. EF... cece cece ence e eee 
Fernald. J. Mo erica eens da 575: - Ronald; G. A cnt occoses 259  Otterson, B. Fi... sce cece eee cee eee 
Finley, F. Fi... cece eee eee eee ce eee eens <A Kultchar; E Fusiones cease she cece 195 Oviatt, H. Co... cece eee eee eee ences 
Fisher, C. Avis cise vanscsectscenecwonens . , 
Fisher, Janon .......oo.ooooooooonoororoo.o 450 Lake, William A............... Bh anaes facets 400° Dales & Jones Chemical Co........... 195, 
Plath: O: Sic die inte E AS ee ewes 648 Lamme, Benjamin G..........cc-ceeeceees $10 Paint eK cc 
Freet, A. ED dtc a. Ooo bie SA OS 575 Landis "Machine e CAN 257, 574 Pani h LeC, ee ne eee se 
Floto, John Wok eck ee ck sce ne raros. 196 Lane, Benjamin P.........-.sesececeeeeee 773 P rish, Ho corras rro 
Flynt, Henry AAA 258 Langben: Fe Gane sis eee ee ees Genie 132 ar eraon. A ee 318. 
Fogg. John W.......... EAT 451, 510 Lathrop & Trotter ici dead vei eeannexas 195 Pawling & Harnischfeger Co.63, 132, 257, 648, 
Force, Albert C.......ooooooooooomooornooo 133 Laughlin, E. A..... e Ops a a 63 po Re Wi stesemiebeas SAna cats 6 
Forrester, A. Cosvuiosecins none n didres 298: Iehor Ca den shate cascade es et 132, 257 ayton Le Rossi viet He vie gee niea aves 
hur Te execs oe oa eer eae 450 . : , Pearson, Arthur L...............o.oo.o.o.. z 
Forsvth, Arthur T............... Lewis, Pierce A A AN 195 P 
Franklin Railway Supply Co........ 63, 132, es Lima Locomotive Works................... 63 me o N CO. se eee eee ee eee ee roo 
raser, nean Wo.....cooooooomommm.moooss Liddle. C- A 6G, be Saree a Me SOR 452* aN es a A ee A 
French. D. M.........«..o«...c.oo».on.... 574 Linde. N. p E aaa ee a a th 451 Pfahler, a Pon 
TES A A ac Bie ML ee 
Galion Iron Works & Mfg. Co............ 258 Lisman & Co., F. T............oooooooo.o.». 451 Phill C A e oe SA 
Garlock Packing C0................... 132, 400 Lockhart Fron H Steel Coro mia okas 648 Phillies’ 1. A ee ee 
Gamess, Cock eek ee eee A 195 Locomotive Crane Co. of America......... 195 Pickard Frank. E coo vposaor9$+»$>.»rsn$no sra. 
Garrett, W. A., Maj.................. s... 713% Locomotive Firebox C0................ 449, 713 De Ge ee O 
Garrisono. W. odisea ceras 574 -©  Lccomotive Stoker Co........ooooooomo.m... 400 Pe O ei 
fates S. eee para a EA Lone pat lank Car Cosas pida oa a2 Bild Co oe ee 
awthrop. TIES A E ree ong, O AI A A A ON a rr rr rr rro 
General American Tank Car Corp.......... 713 — Long, James Aw... cece cece nec e eee e oo 319 id ADE Laboratory... .259, 449, 
General ene Co.. g H . ki aoe c ....401, s pa a a Charles .................... o! Plant Ñ GC are ae ae ee ee a 
General Steel Casting achine Co....... -Or e E so E 1 Eer oe O A 
Gibh Instrument Co.........- 132, 451, 510, 574 ord. Tohn H.........-. ana BIR ee e ii 
Gibb Welding Machine Co..........o.o.... 773 Ludwick. R. E............. As 132 E pato a IN Ana a 
Gill Railway Supply Co........oo..oo.... 574 Landy. Ee Aceari era E EEE AES 401 P E Ahio C : 
Gisholt Machine Co............- 0... ....... 450 Lyman Tube € Supply Ca Fe eek 648 Premijer Staybolt Co e. +. .ocosr$<$s$s$sosXsXÁ. > a 
Glidden CO. uss pasoo dar ees (eee ewes 648 Lyndon, George A ad hes E 714 p y O ` 
Globe Ry. Equipment Cow... 22... Tu eee 713 O CAP UO mene op uae tesimiena te: 
lobe Steel Tubes Co..... 2... cee eee eee 196 Mack, John Mir de oa 258 Pride, A sae aes a ceases 
Goodnow, T. H....... honorarios +196, 649 — MacKenzie, L. Bo... cc cece cece cece ee nee RG Dees O Al ee ee 
Goodwin, E. Gow. psec eee eee eee Rene seis 450 Mahr Mig. Cocos vis aches ce ie 63 Prime Me. Cosas sor AAA EEE soda 
woodwin Side Bearing CG) wre es hea es 450 Manning, Maxwell & Moore........... 195. 648 Pritz. L. RA O NE Ce ae 
Graver Corp. A a ik A e ERIN 195, 258 Manville, Pi A O A, 260 Pullman Car & Mfg. Co freee MI etn Ae 451 
Graves, A. D AI IS A Se CES ie M anville, T: F a eae A A A sa 260 Pullman Co. N > A A AA ' 
cree Fe ve see ee eee eee eee rere res ee eens Marlin-Rockwel Corp: s fc ees cat eoe ees ne Ls A yatta iau de Mee ees 
TECOTY. Po Ne cece eee eee ee cere errr eecres Marshall: Es Acco. wewes Ses diein eens y le- National Co...... ccc ccc ce eee ean : 
Crifin Wheel Co.... 0.52. ccc eee eee e eres 318 Mason Coal Corrs ls RA 63 A ae ds 
Grip Nut Co... . ccc cece eee ee tee cence eens 510 A E Rocroi sinant OS 648 O A-G Correns e a eee as 63 
Curnev Rall Bearing Cors beens 451 Mason. Stephen C.... cece cece ce eee eee 64° Pumen> Charles Feer? cok Goce land ne 
Guy, W. G A O A E sees 318 Maxwell. David A a TENSA 401 Ouinton, O. FE O 
MeCartuev. John Hascóerasan sisas 319 1 
Haas, Geo. E. css. ini bh eee ewe 132 MeCrae.. Gordon Vs osc ys ceed eye a ea es 6'8 E ad ASMA A 
Hackenburg, J. Te i 6 PR ee eS 195 Ne Davitt: ©. Es ce io ey one eee eee es ey co 574 Railway Frouivment Co0..............o.o.o... 
Hall. Edwin Avie hice se beKai ee te eee yee ae 132 Mc Fate. J. ¡ARE Sees entre a 258 Pailway Service & Supply Cio ee kare 
Hanna Engineering Works........ 195, 574 648 MeGinnis. Crawford ...........ooo.o.o ooo... 132 Tadine Car Wheel Co................... 
Hannaford. Cleon M................. 511°, 713 Melwer: Alexander iosmvraicd ansia 112 Reading Tron Cow... ccc ce ec ce ccc awe eae A 
Han A seia in Sad Sere biomes eees 773 Mckav. Douglas steer ele aha ew eee es 350 Reed Smith Co. cra a woe Fee aan 
Hansen, Fred A a a eo we we ce kaa 260 MeKellip. Frank i P E AREETA ARS 449 Reese, C. A a ta aaa 
Hartig E- O cee ee ee ee ess 774 MeMyler Interstate Co........ 0... ee eae 258 Richards, F. M... aapon cece ewes ane 


*Hiustrated 


XIV 


Richards, H. M............o.o..o..oooooo..o. 
Rigby, Pye eee te oe O 


Roberts, J. Eg aS peter ead Meee T 
Robertson Co, H. H.........oooooo... 63, 
Roberts- Pettijohn- Wood Corp. ............ 
Robinson, Dwight E...................... 
Robinson, F. W...........ooooooooono... 
Rockford Milling Machine Co............ 
Rockford Tool U0........oo..oooooooomoo.o.o. 
Ròehl, Wo Jeccscaenosia nean a aah aes 
Rogatchoff CO........ooooooo..... 259, 318, 


Rohman, H. D........ ccc ce cee ee cee ee 
Runnells, Clives. o3.s0c6.sscoe 6 ie die see's 
Ryan: Car Conor ratbia 195, 196, 
Ryan, W. Mesas ER e 510, 
Ryerson, D. Ms A cee be oes 0S 0'e 
Ryerson & Son, Joseph T.............. 400, 


Sackett, A en ee eet 
Safety ‘Car Heating & Lighting Co......... 
St. Louis Car Co........... cc eee cece eee 
St. Louis Steel ray Cora elsa 
Scheckenbach, A A O 
Schmidt, Dr. Vilhelm.. 
Scott € Co., Hope E.................. 195, 
Scott Valve Mfg. C0............oooo ooo... 
Sellers: Mfg. Comics da ae 
Selzer, J. E AAA ee tees wee bi oy a ke 


Shelton ‘Adj iustable Double Deck Car Co.. 

Shepherd, J. Corp asin 
Shepard Lumber Co., M. L............... 
Shoop, John Weiss osconcicronnraciras 
Simmons-Boardman Publishing Co...... 258, 
Sinclair, Robert D.............oo.oooooo... 


Hen 

Smith Heylandt CO: ir rs 
Smith, Willard A........................ 
Snyder, O Ge A a 
Southwest Sales € Equip. Co.............. 
Southern Wheel Co.............oooo.oo.o... 
Sparks: A eee bees Bee A A ee eae 
Stafford Roller Bearing Car Truck Corp.. 

Standard paws’ Equipment Co........... 
Standard Stoker C0...........o.o.ooo.o.... 259, 
Stark, James L. aiii 
Stewart Mtg. CORD 5 28 eee tees Ce as 
Stott: Av Jo 2446 dis sees ties ae S24 


Stuart, H. A. cr io be RO 
Sullivan Machinery Co............ 195, 400, 
Superheater Co. .......ooooooo oo. ees 64 48, 
Sy ES CO: sa AR ee ee ee es 
Symington Co., T. H.................. 133, 


Tennant 00 eii renee ene ves 
Terbell, Joseph B. ...........o.oooo.ooooo.. 
Thermal Efficiency C0........oooooooooo.o.o.. 
Thompson, R. P. ..iormom.mm.ncrcrsondrianas 

mson, E A 84 ehh a ee es 
Toch: A 62 chy es ceeie awe BW eniai 
Torrington Co. ais es seas we de aes 
Tottom, O. M. cia bbs wh acta ewe Sees 
Towne, Henry B.........cccccccccccecces 
Transportation Devices Corp........... 450, 
Trimble, Richard ............ooooooooo.o.. 
Truex; F Waa O hae aware a 
Truscon Steel Co. .........o.... 195, 258, 
Turner Je A; AA AAA 


Union Asbestos & Rubber Co.............. 
Union Metal Products Co. ............. 640, 
Union Railway Equipment Co.......... 195, 
Union Tank Car C0...........ooooooo..... 
United Alloy Steel Corp.................. 
United States Rubber Co. ................ 


ven Tool Co. siseses ontsa eras bia bbs ae 
Vile, bs (Ae 4 oes See ba Sates eee ee 


Aore John His sco aas O 

Walter Tractor-Snow-Plow ................ 
Ward Ry. Equipment C0.........oooo..... 
Waterbury, James H....... cc eect eee nn nes 
Waugh Draft Gear Co........... cece cence 
Waugh Eauipment E E E E TE 
Wayne Tank & Pump Co. ............ 259, 
Weller, W. F. sli 


GENERAL INDEX (Continued) 


Welling, L. H. a cated ew ahi 195 
Welser, Brinton .........oo.oo.oo.ooooooo.».. 648 
Westcott, Philip S.............oo.ooooooo.o.. 449 
Western Electric C0..........ooooooooo.o.. 451 
Western Steel Car & Foundry Co.......... 400 

estinghouse Air Brake Co............... 318 
Westinghouse Electric & Mfg. Co.......... 132 
Westinghouse Union Battery Co........... 401 
White, Arthur Melville................... 132 
White Co., M. Ecsruan oi aid 319 
White, Horace W.............ooooooooo.o.. 133* 
Whiting Corp. .............. 132, 648, 713, 773 
Whitman & Barnes Co...........ooooo.... 713 
Widmeier: L. W. sara eria aaa 773 
O E2 A A tales aves 451 
Willard oe Tool Coins 449 
A ae er & Co........ aa eee 451 
Williams Tool Corp. A ee eer eS 401 
Williams, W. R. conos eh 648 
Willoughby, vi Ror A A 133 
Wilson; B J a e a EE EEES 450 
Wilson Co., H. Bissrinin tarada cs 63 
Wilson, Glenn A..........o.oooooooooo»..o... 132 
Windes, Tom G. 26.66 cerros 260 
Winter, Chas. N; ... cc. cece cece ee ees 259, 318* 
Wood, uae O cin 648 
Wood, A ae ie ss 400 
Wootten Cola ao seca. 648 
Woodward Iron C0.............o«eooooo.. 319 
Woolfenden, H. L. ........o.o.o.oooooo..... 648 
Wright, D. B. tad etn eee 63 
Wright, Frederic E.......... ccc cee ee eee 257 
Yerger; Co OW fics 26s ee AAA eewes 575 
Young, Charles Cusco evo cide eens thease 648 
Youngstown Steel Car Co............. 319, 510 
Zapon Leather Cloth Co. ................. 318 


APPOINTMENTS OF RAILWAY OFFICERS 


Adams, George F. ................... 716 
Aird, William sia $cs ones o28G eos eee 650 
Allen, George .......oooooooo.ooo roo.» 776 
Alistrand, H. P. nicotina 650 
Alġüist;-S. A O ee ees 512 
Anderson, F. W. ........oooooooo..o.. 776 
Anderson, H. E. ..........oooo.ooooo. 402 
Arnold; E. E. ari o 776 
E 5s hse A Sine N 776 
Atterbury, IN A eta diaaa 715° 
Ballard. L; Jo airada 776 
Gay A cei wees eres 
Barry, J. L. arica ahd 197 1924 
erton: TE E awe ede eee ales ear ; 
Bean, Wn. ANN O 67° 
echerer, Frank H. ..........o.oo.oo... 320 
u, W. AL ....... ese eo... 261 
Bender, W. A. ici 454 
Bennett, R: Gs oir dale 454 
Bennington, JR: er OR 512 
Bereck, F 2.50585 -43 64 eis ei Ee it 454 
Bisson, Gil ert id See kur erate As 454 
Bogan, J B. isis rd 650 
onhott,. E: Latas coe in eet ea es 136 
Branch: O. C; aria ias 715 
Branson, C. E. ....«c.ooeocsomrsrruin. 716 
Bréyet. Jc Si oi itacea dion seven teas 402 
Brinton, E. R. ....esssussesesssesseso 576 
Britt, TE. eau sar ienna ae as wesc ces 402 
Brown, B. M. ocio ondas dd 775 
Brown, F. H. viuvicrcinin io aran a 776 
Brown, R. Mo cna pas ee cv iesaa ev sawe es 402 
Brown, Wallace W. .................. 320 
Buchenery Pe Pie otrnsi cei 4 aaa eae 136 
Burchiel, ¡7 E ok tari va tetra tS 68 
Burgert, Otto ........ooooooooooonoo»o 650 
Burnett, Edmund T. ...............- 576 
Burton, G. H. ands ks se ceca aes ce ineeieds 715 
Butler, Fred A. ...................... 135 
Butler, Í i A tow ee oh N EE 454 
Butler, John T. .........oo.ooocooooos. 776 
Butler, T. H. nosotipsirevos ora as 716 
Butler, W. S. .....o.oooooonoocoossoso 135* 
Butts, F. Riola Loro. ooo.. 454 
Cain, William J. RS 650 
arr, GAs A A een dees A54 
Carter, Po Ay sas ices oe 512 
Casler, F. G. ida rra A 
Caswell. Ho Ce cinc eee 135 
aye, G. W. irse ce 320 
Chase: Do Ko iras 512 
Cherry, D. C. usar 716 
Cheshire, F. E. ......oooooooomo.ooonoo 402 
Cheshire, F. J. ......ooooooooomoooo oo. 262 
Clark, A. B. decana esaisaccwas 262 
Clark, Edward .....oooooocomoooor..».». 454 
Clayton, if an E 320 402* 
Clemmitt, J. H. .........oooooooo.oo.. 454 
Cocke, Clyde .....osessessssseesoeees 650 
Cockrill, J. W. .......ooooooomoocmo..» 716 
Couchman, Charles R. cake cess cease 650 
Cox, M. F. ias wines tos ices 135 197 
Cozad, W. S. ....o.oooooooooooooooso» 576 
Crassweller, L. ...........« ce cece ..... 512 
Crooks, J. A Kaen cna 136 
Cunningham. D. W. ................. 261 
Cuyler, G. W. ......oooooooococcorooo. 67 
Daniels, O. V. .......... Scares Grade Ges Ha 
Dawson, V. N. .ccccccccccccccecccens 136 
DeVilbiss, E. B. .....oooooo.o..... 454 512 


*HUustrated 


> 2 *".o0.0..1U01£1.0:.0.:x.nx...-.C.00%00.0000.0.....000 
LS9O..,£0...O.()2$q0.0...:........... .. .. 
6000000000000. 0000..00:00....0. 
*6.9O0..n..:.1....0000+0..- 000000080 
e... . ..... e. . 1.0. .... 


...hA..n..bÁ.o.. RC Ca.< .o.o.. . e. .........o 


> @ee .....o9.o. ..0.0.b. .....0..«.«...... 
...00000550000000060000000.0. 
(E 0. ae 


*.0.000060000000000000t0. 8.0... 


6. 0000000000000 0600000000000 


oe ef © e Pee ee een wee enween ert ee 
es b@eeeeseeaverveseeee ees .0010. 
eo @eeff 8 ee R ere 
eo eevee eeeeetenveeeeenvaneenee 
eoe@eeeerevrveereveere ener eeevanen 
. e... ...»>. 0591..00006000..+....._..... 
....000000000000000007...0 


.. 000060 0092.0000000060000080.. 


in pads is Bh T 


e 0. .000%00 000000000009. .0.00000 


Gallagher, Frederick S. 


Garstang, William 


LSroo e... ono... o ovas. neo pos. 


rc... .. o... ........ 
6.....-.O..46.010..:0.0(000.000:.. 


......060560N0%00 0. 000000000. 
*..00000000000056000000m0e0000080 
6.0: 0600600000000 00N.0.09s0000000 
.RCaOo. ..........*.».». 0. 00.0.00.0.000. 
oa 000100009000000000000.0U0 
eo . 601..0o...... £<.40..4..[1%..00.100:/.1.. 
e... .. .......06005.1..n.(.u06000.:0 


cir Arthur G. 


e. ..01....b.... 00. 0910... 


Les Albert iiin niin 
Halsey, W.-H. aura sueca ad 


e... 0.0.0. 009506000N. 00000000. 


na 


Henderson, C. G. .....ooooooooooo»o». 


6.00000000..0600. ree rt ee eeeoen 


oeoeteeteeeevneevreeeeere ee eee 
@eevoseeeoveoe evr eer eee ere eon 

.. ...e......1...c0....0.:. ... / e 
er. — .........0.0000000..100000.00/809 
......«<.00..».0.0.0...0000%001:.0... 

. ... 600.00 00:010un(40000000400000008 


Icsman, J. B. 
ackson, R. R. 


eneceoeseoeovreeeseaeeev eee ee ae 


eoeoeteevreevreveeee eee sree eee 
eoevreserevneere ee eeovere ve 
eaeeeeevrewese eee eevee eae eee 
eoeeeveerenaes ee nee eee eee eee 
e... ...b...bbe....... 000.000 


...-0..000000.0000000000tm000 . .. 


.06.0060090%0.. 0000 000000000001 a E E 
......0.. E.6.:0:..000/:10480 
v......».......... eevee See vseaor 
e... ...... ..040x:nx000440..0.0x000 
CE E E E E E S E E E T E E a a 

......... ......e.... .. 


6.0.0. .0.0..41.0..0000:.000000. 0000... 
.2-O0..60.2900000000000000109.0000.0. 


e. .....0.0..(0.b0.......bw.e....0.0 


..o ...o.....<... 0.000. re oe & 


.CS.O(ÉESCAOaOoOsAo0.o....u..u0N00u000N.02£,n;:$:0000 


; Lancaster, ‘J. R. 
Langton, George T. 


eaveveveeteoveereeeee eva dé 


Lauderdale, J. H. 
Laughlin, Harry 


..60151060000000000600650006 


e... O E E S S S E E E S E E E E E 


x 


Lavoie, L 
Lean C. eee aro: 320 me Palmer, Steph 
| rry CANE E N, é y a i 
Lemon, Major J. W. .............262 320 pa EE ae penenaccnna non TH 776 Sm 
Po Hajar J. We oiresonooono 262 320 oda 716 776* S oe ees 
le yan, roan a 261 Pauley, G. Bo van nera cios qua vice 135 ayien ie i 
oe A. k E E de danes 715 Paxton, Thomas O 135 cae GM veers E 
co a eee tere eee: 197 Pearson, L, G. ws... cccccccesceecceeees 776 A gt geiereseterenrencss : 
Lewis BN. ppoe: 135 197 Peddle. E Risaralda fh Stevens ae E 
E LP a corner 454 Percival, A. Fo O LOILL 135 Sevar dea SS : 
Lipscomb, Lana ce Peon 716 Peterson, C. Le veronica cas ee Sigmon CITI Hf 
ae ae cannes Ned 775 Phelps, W. G ae oh Rena nie treme» 66 rie a A F a toe 
pub Co ee 402 Pierce, J. M ` prnerertrtonenenrnnanes ne Streets H n si 
we, T. W. A da ld 454 Pinner, W. T. TA OTRAS 716 Studer pag E o 
ET ht nan ree 716 Posson Be ed esta groe a se 
Mallam, T. L O 576° Sturm, Otto wi. .s esse eee eeeceecees 136 
vet ios ve Powel TE. meat a a 262 Saat Frank T. : acs E 136 
Marin’ Wiha 1000000000000 320 Be ee ae aa e a í 
den fff gcc iS Preta Ge preteen 576* e EE 775 
ra os edad 198 A e 135 Pep hgs S nann P 
À S o A a 2 
MoCartley, p W LINI Pt do a, eae ? pee o : 
Bits. ge occ i TEER E da ee 716 Taylor, S. O, corcncsconeranannannanos 88 
Me lung. E Bewcerdee 67 E 5 pu eerie i 
=p eee oe Da A ch 166 LS lain $ O teeesereeeeeeecretees 576 
McDonald, oa dada 66 Ra e Duo a ae E 
Ad PENE E Raymond p geeen nouo 135 Toye, È. D. .. A NE O 320 
| : : h i eee 7 i M oep eoa 16° utt, F. K. A A A mn 
MN Ae D Rean Ce ee 137 r . 
ed Ecco E eee ee E Poo 
a E. J. Be PARES anyon 136 Reinhard, C ee 77s Vot ues 
Meier, El a Ay Be a eae 197 ao » 
A ichards, eee RE Ne eee 
Merrill, J. B. A RS L ee 320 e ios is Tine ies 
a Ha oe ape aca 454 Roberts! ds ns da A E 
Millar, Edward ia 775 Roberts: se Cee ree pS dad ig i a 
o oo ie Ro O R 136 oT FE aie a hing age 198 
ee y o i Robinson, Baa a dane 198 Wen a 262* 
ioe Aaa a, Robison SOE ee ee 454 Warning, de Mo eein eian irene 262° 
Mitchell, S. E A IA 197 Redd. Po k wise Ër E e E 
Monahan, F. J. PAE A E AE 197 Ru = do At yi A Ep 
UR § p menoun iF Ruse VEe aree sears 715 Whita ke cn S 512 
Tay o E Sua EE iio 402 W E E E 776 
Morris, Wo WOLII 198 ey eons eae i ae cee E 
i a i 1 de z a A a 454 etc: C. J. eee 0600.09 snes ee seve 68* 
-o pa a iggin, Charles H A A a 
g cit 198 oe T one io coE dó 512° Willer We II i 
Pa a pi 3 A A O cae 136 Witsoe S o 
Neal He Eo or nidad soa sae 136 Scott. W. E. ee PO ee irs y ias e he 
Ne ee 402 Scudder (Beis k Wilson,” Geo a S E 
Norris O. El cuicos E a. meses 775 Seery T. W S ANE ANE A ton % wit oe : 
A ee QU E En T Wee ie nts aA 50 o E 
cid] AS E Sg ios 135 Wileon’ Hare i A a E ari EN 136 
n Scit J. H. EEEE TA E E E ETE 197 Winklepleck, D, L. ....... - “67 
Oh a 67 Cheedy a E E F Wood, D: a nnna i 
Osteen, L. A te ..s.... 136 Shelton, W. Btooorncaccaconcntnnns: E wet i i scent s i 
Oswelt, W. L. INS c.....o. 716 Sheridan, George A E chcan $4 Wright H a o 3 
a ences M o o o E MP 
EERE i = oe oes 454 4 ieee O X L) 
va, George A. iiini 320 Sung A Ead 
prrssnvannenenes 320 l a CO SE S E D O O O O O O O E E E E E 
Zwight. Silas D. ..... pa 
NO 66° 


*Tllustrated 


Vol. 98 


Order Your Index Now 


Only a sufficient number of indexes for Volume 97 of the 
Ratlway Mechanical Engineer, which closed with the Decem- 
ber issue, will be printed to supply the number of copies 
specially requested by our subscribers. If you wish to have a 
copy, order it now, as the order for printing will soon be 
made up. Address your request to our New York office, 30 
Church street. 


In our August and September issues, we announced an offer 
of two prizes of $50 and $35, respectively, for the two best 
: , papers on the most constructive sugges- 
Winners in tions for expediting locomotive move- 
Engine Terminal ments through the terminal, simplify- 
Competition ing inspection repairs and keeping en- 
gine failures down during traffic peaks. 
The first prize has been awarded to E. Gelzer. Mr. Gelzer, 
at the time he entered the competition, was employed as a 
locomotive designer by the Illinois Central. He has recently 
been appointed mechanical engineer of the Chicago, Great 
Western, an announcement of which appears in the Personal 
news columns in this issue. He was at one time a round- 
house foreman on the Pennsylvania System, so that his paper 
is based on practical experience. The second prize winner 
is F. M. Podruch, roundhouse foreman of the Chicago, St. 
Paul, Minneapolis & Omaha at Elroy, Wis. The prize- 
winning articles will appear in early issues. 


Hot boxes constitute one of the most troublesome conditions 
with which car department officers and foremen have to deal. 
The service may be running along 
smoothly with only an occasional delay 
chargeable to this cause when suddenly 
it seems as though every car on the road 
has become infected and, almost without 
warning, an epidemic is in progress. These epidemics are 
frequently very difficult to bring under control and a large 
amount of special attention is devoted to the situation in an 
effort to discover just which one of several mechanical or 
human conditions is at fault. Usually the practice adopted 
as a result of such special studies, which finally cures the 
epidemic, aims at a tightening up in several of these condi- 
tions, all of which, it may be concluded, were contributory. 
These epidemics suggest that the problem is one not only 
of finding the causes which are active in these particular 
cases, but of maintaining permanently the conditions which 
prevent the causes from arising. If the conditions are 
mechanical, how can the repair or renewal of the critical 
parts be insured at the proper time to prevent these destructive 
accumulations of trouble? If the cause lies in the failure of 
lubrication, what form of systematic inspection can be made 
most effective in remedying faulty lubrication before it has 
reached the point of failure? We believe that our readers 
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generally will be interested in learning of any measures 
which have been at all successful in effecting a permanent 
improvement in hot box conditions. We are, therefore, of- 
fering a first prize of $50 and a second prize of $35 for the 
two best papers describing measures which have been suc- 
cessful in effecting a definite and permanent improvement 
in the hot box situation, and setting forth as specifically as 
circumstances will permit just what the results have been. 
The papers should be received at the office of publication, 
30 Church street, New York, on or before March 1, 1924. 
Papers other than the prize winners that are published will 
be paid for at space rates. 


One of the outstanding features of railway progress during 
the year which has just closed was the. remarkable improve- 
ment effected in the condition of rail- 


Improvement way motive power and cars. Had it not 
in Equipment been for the splendid condition of the 
Conditions equipment during the summer and fall 


of 1923, American railways could not 
possibly have handled the heavy traffic which they did handle 
so expeditiously and efficiently. Credit for the improvement 
effected in railway equipment conditions must be given in the 
largest measure to the mechanical department. We wonder, 
whether the mechanical department men themselves realize 
how much they actually did accomplish or how far reaching 
were the results of their work. 

The statistics show that on January 1, 1923, the railways 
had 13,587, or 21.1 per cent, of their locomotives held for 
repairs requiring over 24 hours, this large number and per- 
centage still reflecting the effects of the shop employees’ strike 
of 1922. On December 1, 1923, the number of locomotives 
held for repairs requiring over 24 hours had been reduced 
to 9,755, or but 14.9 per cent. As a result of this, the num- 
ber of locomotives in serviceable condition on December 1 
was 53,/64, an increase in available motive power units over 
last January 1 of practically 5,000. There were at the be- 
ginning of 1923, 216,011 freight cars in bad order, or 9.5 per 
cent of the total cars on line. On December 1, 1923, there 
were only 155,626 cars in bad order, or but 6.8 per cent. In 
effect, this meant an increase in available serviceable cars of 
approximately 60,000. The improvement effected was due to 
two factors, one of which was the addition of new equipment 
replacing old, worn out units, and the other the performance 
of the railway shops and car repair yards. Every mechanical 
department man knows what he individually accomplished in 
connection with the work which was done. He is entitled 
to know also that the mechanical departments as a whole 
accomplished a result such as even the most optimistic would 
not have believed possible but a few months ago. 

The railways in 1923 handled a record-breaking traffic 
without car shortage or congestion. There is enough credit 
for this performance for all departments to share, but the 
fact remains that the tools with which the work was done 
were the serviceable cars and locomotives, made so.and kept 
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so by the mechanical department. Expert students of business 
conditions give the remarkable operating performance of the 
railways during 1923 great credit. They emphasize the dif- 
ference which existed between 1923 and our previous record- 
breaking traffic period of 1920. In 1920 there was congestion, 
car shortage and delayed freight movement. In that period 
consignees could not secure their freight shipments with 
promptitude. As a result they duplicated their orders and 
manufacturers and distributors—wholesale or retail—were 
compelled to build up large stocks of raw materials or goods 
so that they could make deliveries from stock without having 
to wait indefinite periods for consignments, from which to 
fill their orders. Capital and credit were tied up in enormous 
inventories or in shipments on the road. The inflation, of 
course, could not continue; late in 1920 the boom burst and in 
1921 the reaction was so sharp as to give us a severe depres- 
sion. 

As a result of the splendid railway performance in 1923 
the contrast between the conditions existing now and those 
at the end of 1920 is striking, the business experts say. Busi- 
Ness was good in 1923; but there was no inflation. There 
was no need for excess production nor were excess inventories 
built up. Prompt railway service necessitated no undue call 
by business men on the banks for credit. Putting two and 
two together this means, the experts point out, that efficient 
railway service in 1923 has given us the basis of a prosperous 
1924. 

If it is true that the splendid operating performance of the 
railways in 1923 was largely due to the record made by the 
mechanical departments in the repair of cars and locomotives, 
this means plainly that they have done this country a great 
service. We wonder if, as the mechanical officers and men 
saw the unserviceable equipment reduce in quantity week by 
week, they realized how far reaching the effect was going to 
prove. 


There is one subject which warrants the earnest attention of 
railroad mechanical men in January—and every other month 
f , of the New Year. It is the present 
Engine Terminals condition of locomotive terminals and 
and Locomotive the way in which they limit locomotive 
Utilization utilization and consequently railroad 
| net income. While a few of the more 
recently constructed terminals are large enough and suffi- 
ciently well equipped to handle locomotives promptly and 
economically, this cannot be truthfully said of the majority of 
over 3,200 enginehouses on Class 1 railroads in the United 
States. Many of these were only just large enough to handle 
the business at a given point when they were built 20 or more 
years ago, and were long since outgrown. Others never had 
the required machinery, equipment, or facilities for minimiz- 
ing labor costs. 

The prime essential for the movement of traffic is adequate 
motive power and since the number of hours that power can 
be kept in service is inversely proportional to the time re- 
quired for conditioning it in engine terminals, the importance 
of terminals and their direct relation to railroad earnings 
are plain. From the latest statistics available locomotives 
are in service only an average of eight hours out of 24, and 
are turned 1.4 times in 24 hours. The results obtainable by 
improved terminal facilities and in some cases terminal re- 
location to reduce the time element per engine turned, and 
the frequency of turning was strongly emphasized by L. K. 
Sillcox, general superintendent of motive power of the Chi- 
cago, Milwaukee & St. Paul in a paper read before the 
Western Society of Engineers, March 13, 1923. A striking 
paragraph quoted from this paper is as follows: ‘The 
average cost of turning power is now approximately $6 to 
$8 per engine turned and the average number of turns is 1.4 
per serviceable locomotive day. A revision of facilities that, 
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by reducing the time element of turning, would produce a 
reduction of 50 cents per engine turned and reduce the fre- 
quency of turning 0.1 turning per day (say from 1.4 to 1.3), 
will accomplish an annual economy on a complement of 2,000 
locomotives to the extent of approximately $650,000, an 
amount which would pay interest at 5 per cent on $13,- 
000,000. Such an appropriation, properly distributed over 
the system, would provide for a great many time-saving 
features which, if utilized advantageously, would produce 
large returns on the investment and at the same time recover 
many serviceable locomotive hours to revenue service.” 

In times of peak load, locomotive utilization (service 
hours), limited by the present lack of terminal facilities, re- 
stricts railroad income, and the railroads are at all times 
subject to excessive terminal labor costs, owing to the de- 
ficiency in coal- and ash-handling machinery, enginehouse 
cranes of various types, machine tools, drop pits, power trucks 
and many other labor-saving devices. Railroad officers can 
address themselves to no more important task than a study of 
present terminal conditions with a view to developing some 
comprehensive, workable plan for their early improvement. 


“While railroad shops are, as a rule, not as efficient as they 
should be, there are a few which, in the matter of methods 
and equipment, stand out as examples 

People Who  toall the rest.” This remark by a lead- 

Live in ing authority in the machine shop in- 

Glass Houses dustry, brings to our minds the old 
familiar maxim about “people who live 
in glass houses should never throw stones.” We cannot help 
but agree that his statement is true, but why limit it to rail- 
road shops? The same thing can very well be said of prac- 
tically every other industry and such a statement can be sub- 
stantiated by fair investigation. 

The history of industrial engineering shows that its most 
outstanding successes have been in new plants where it has 
been able to have its way in the matter of shop layout and 
in the selection of machine tools. An inspection trip through 
various manufacturing plants, power stations and other in- 
dustries revealed that the newer installations had better and 
more efficient methods than the older plants. This was for 
tae simple reason that new systems and machinery had to be 
installed and, of course, the latest and best suited were 
adopted. In some of the older plants inspected, the machine 
tools and systems in vogue were no better, and in some cases 
not as good, as the average railroad shop built at about the 
same time. Everything considered, it was difficult to see any 
difference between the development of these plants and that 
of railroad shops built during the same period. . 

On account of the character of the work usually performed 
in a railroad shop, industrial engineers, until recently, have 
been rather wary of tackling the railroad shop problem. 
Railroad shops have always been placed in the jobbing shop 
class. Problems of routing material, placing various ma- 
chine tools on a production basis, the trouble of adapting 
time studies to repair work and the necessity of complying 
with government rules and regulations have always appeared 
as somewhat of a Jonah. However, recent developments in 
operating conditions, equipment, shop buildings and machine 
tools, have enabled the railroads to adopt methods of per- 
forming work in repair shops that are in many respects un- 
like, but just as efficient as those used in straight produc- 
tion work. 

It is not to be denied that the railroads are forging ahead 
in the adoption of efficient methods in the maintenance of 
their equipment. This fact is well brought out by review- 
ing the various articles describing new shops and improved 
methods of management installed in others, which have been 
published in the Railway Mechanical Engineer during the 
past year. Where justified, railroads having shops with old 
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buildings and equipment have purchased new machine tools 
and other facilities, and by rearrangement have obtained an 
output that can compare favorably with that which will be 
found in manufacturing plants of similar age and size. The 
newer shops are far in advance of anything that has ever 
been done. Efficiency in methods of doing work in the rail- 
road shop is rapidly developing into a separate and distinct 
field, a field which is unlike that of straight production 
work, 

It is just as unreasonable to select a modern railroad re- 
pair shop and compare it with the manufacturing shop of 
20 or 30 years ago, as it is to compare a modern manufac- 
turing shop with an old railroad shop. Like every other in- 
dustry under the sun, railroad shops are not as efficient as 
they should be, and, like every other industry, there are also 
a few that “stand out as examples to all the rest.” 


An unusually heavy volume of traffic was handled by Ameri- 
can railways during the year just closed. That this was done 
: without the usual and anticipated con- 
Relation of gestion and car shortage was due in a 
Equipment Design large measure to the exceedingly cred- 
to Maintenance table work done by the mechanical de- 
partments in reducing the number of 
cars and locomotives being held for repairs. The carrying 
out of this most important work required the expenditure 
of enormous sums of money and absorbed a considerable 
percentage of the railroad revenues. How much of this 
expenditure might have been avoided had the question of 
maintenance been given more careful consideration when 
the designs were prepared, or had the engineers and drafts- 
men known more about what parts were liable to failure and 
why, is something that no one can say with assurance. That 
the expenses were considerably increased due to such a lack 
of knowledge or to a failure to take everything into con- 
sideration when preparing the designs of locomotives and 
cars 1s undoubtedly true. Feeling that the men in the 
mechanical department, who are actively engaged in keeping 
cars and locomotives in good operating condition, would 
be able to offer some valuable suggestions as to changes in 
design that should tend to reduce wear or failures and there- 
_by lessen the expenditures necessary for keeping rolling 
stock in a proper condition, the Railway Mechanical Engi- 
neer announced in the December issue two prizes for the best 
contributions outlining what had actually been done or 
what might be done in this direction. There is a very real 
connection between design and cost of maintenance. Prog- 
ress always is gained first by recognizing where improve- 
ments may be made and then by making them. As this 
competition closes on February 1, there is not a great deal 
of time left, but enough for those of you who have practical 
suggestions to send them in if you do not postpone jotting 
down your ideas on this ever important subject. Let us have 
your contribution for the betterment of the service. 


In view of the amount of fuel oil used in railroad shops, 
engine terminals, car repair yards, etc., it is plainly of the 
„ utmost importance that it be burned 

Home-made Oil- efficiently and this implies the utiliza- 
Burning Equip- tion of furnaces, torches, forges and 
ment Wasteful burners of scientifically correct design. 
The Railway Mechanical Engineer has 

called attention in the past to the wastefulness of the large 
majority, if not all, home-made equipment of the type referred 
to because it is made by shop mechanics who have neither the 
specialized experience nor the facilities which outside manu- 
facturers can bring to bear on the design and construction of 
oil-burning equipment. All the different manufacturers’ 
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equipments do not cost the same nor operate with the same 
degree of economy, however, and the only fair way is to 
subject them to comparative tests and buy the one which 
shows the most economy in conjunction with satisfactory 
work. (Within reasonable limits, price should have no bear- 
ing on the type of oil-burning equipment selected.) 

In line with these views one progressive railroad has 
recently tested some home-made oil-burning rivet forges as 
compared to the best manufacturer’s forge which could be 
obtained and the results showed so plainly the superiority 
of the latter that this railroad has discontinued the practice of 
making its own forges and oil-burning equipment. During 
one of the extended tests the consumption of fuel oil by the 
manufacturer’s forge was only 234 gal. as compared to 520 
gal. by the home-made forge and this saving in oil also meant 
a saving in air which costs money to compress. Moreover, 
there was a serious question as to the quality of the product 
turned out by the forge which burned such an excessive 
amount of fuel. 

The facts developed in the tests referred to prove beyond 
question that in the long run the best oil-burning equipment 
obtainable is cheapest to operate, and it is doubtful if home- 
made equipment of this type can ever compete successfully in 
a fairly conducted comparative test with that made by 
manufacturers. 


One cannot but be impressed when reading the article in 
this issue by Frank J. Borer, freight shop foreman of the 
Central Railroad of New Jersey, which 


Efficient was awarded the first prize in the shop 
Shop management competition, with the 
Management fact that it is a mighty human docu- 


ment. True, he does go into the 
mechanical details of management, but always from a point 
of view, which is not far in the background, of developing 
enthusiasm and a spirit of co-operation among the employees 
(the word “employee” in this connection being used in its 
larger sense of comprehending both officers and workers, 
because they are all employees). 

One of the most outstanding developments in the rail- 
road field during the year 1923 has been the growing con-' 
sciousness on the part of all of the factors involved in rail- 
road management and operation, of the importance of the 
personnel question. This is reflected, for instance, in the 


‘letters which chief executives sent to the Railway Age for 


publication in its Annual Review Number, extracts of which 
follow: 

C. E. Schaff, president of the Missouri-Kansas-Texas 
Lines, for instance, said: “I believe the education of em- 
ployees by means of circulars, magazines, lectures, confer- 
ences with their officers on safety and other operating mat- 
ters, has accomplished much and if continued will further 
promote harmonious relations between employer and 'em- 
ployee.” 

Ralph Budd, president of the Great Northern, said: 
“Promoting better understanding by railroad employees is a 
somewhat different problem, but even more important (than 
public relations). It can only be accomplished by efforts on 
the part of individual roads to get and keep the confidence 
of their employees by explaining points commonly misunder- 
stood and misrepresented, by fair dealing with the employees, 
and by making an honest effort in each case of complaint 
to settle the controversy as promptly as possible.” 

C. H. Markham, president of the Illinois Central, said: 
“One of the noteworthy items in the achievements of the 
railroads during the last year has been the betterment of 
their relations with the public and their employees. Railway 
executives are coming more and more to look upon these 
problems as being fully as important as any other phase of 
railway management. The morale of the railway personnel 
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is founded upon a knowledge and understanding of the rail- 
way situation. Forces are constantly at work to spread false 
information and create misunderstanding. If allowed to go 
unchecked, these forces would seriously threaten to under- 
mine the efficiency of the railway service. To meet this 
situation, to give the officers and employees of the railroads 
a working knowledge of the facts about their business and to 
interpret that knowledge to them in a way that will be re- 
flected in loyalty to the railroad and the spirit of railway 
service, is a task which challenges the managements of 
American railroads today. It has been well said that the 
railroads are not only twenty-one billion dollars of invested 
capital, are not alone the locomotives and cars and roadway 
and structures and other facilities of the railway plant, but 
are two million men and women engaged in the operation 
of this plant provided with these funds. To the end that 
their work shall be performed efficiently and economically, 
in a spirit of true service and a striving for the better things 
of life, there needs to be leadership from the managements, 
as well as courage and high purpose within the ranks.” 

J. E. Gorman, president of the Chicago, Rock Island & 
Pacific, said: ‘‘A constant and unremitting attention to all 
‘of those things calculated to encourage confidence toward 
the management on the part of employees, and a spirit of 
co-operation and teamwork, establishes a basis for public 
appreciation and support. Adherence to a policy of fair 
dealing with all employees is necessary. An effort to bring 
to the attention of employees the facts which are so much 
in public controversy, and the mutual interest of the em- 
ployee and the management, will unquestionably be helpful 
in this direction.” 

' We always associate mechanical engineering with the 
mechanical department of our railroads, but the question is 
whether we have sufficiently considered the application of 
- mechanical engineering to this department in its largest 
sense. For instance, the following is a very generally ac- 
cepted definition for engineering: “Engineering is the 
science of controlling the forces and of utilizing the mate- 
rials of nature for the benefit of men, and the art of organ- 
izing and of directing human activities in connection there- 
with.” [The italics are ours. | 

Engineers are beginning to recognize the thing that is so 
aptly brought out by Mr. Borer in his closing paragraph, 
and that is, that after all, it is the spirit which dominates 
an organization that is the most important factor in securing 
enthusiasm and co-operation. The trouble is that clean-cut 
and frequent demonstration of this spirit must be made on 
the part of the management. We may have a very high re- 
gard and love for a person, but unless that spirit is fre- 
quently experienced, or demonstrated in practical ways, it 
will not be recognized or understood. The management, or 
representatives of the management, must therefore take pains 
to make dead-sure that their friendly attitude toward the 
employees is clearly understood and they must constantly 
seek ways and means of demonstrating this in practical 
terms. 

Not only must the “weeds of misunderstanding” be cleared 
away, as suggested by Mr. Borer, but the workers must be 
considered as individuals and steps must be taken to see 
that they are given the proper incentives. In this connec- 
tion it may not be out of place to quote an incident which is 
recorded in the book on “Science and Common Sense in 
Working with Men,” by Walter Dill Scott and M. H. S. 
Hayes, published by the Ronald Press Company. 

“Incidents can be multiplied indefinitely to point the im- 
portance of applying the right incentive. We can go through 
the whole categorv of instincts, emotions, sentiments, and 
habits that are discussed in a text book of social psychology 
and match the greater part of them with incidents where 
they functioned as incentives. Let us tell you, for example, 


' a story told by Colonel Johnson, who was connected with 
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that combat division in France which included Sergeant 
York in its ranks. 

“A boy from the mountains appeared in a southern camp 
during the war. He was a ‘conscientious objector.’ The 
procedure for handling these offenders was expressible in 
the phrase, ‘Treat ’em rough.’ In fact, the commanding 
officer in this case said, ‘Give him hell.’ Under that treat- 
ment this mountaineer would in a few days have been sent 
to Leavenworth as incorrigible. “Treat ’em rough’ worked 
in many cases for the conscientious objector, but it would 
not work in this case. Then a new officer was put in charge, 
one who tried new tactics. He appealed to this conscientious 
objector on the ground of duty and loyalty. He argued 
that it was his duty to advance the Kingdom of God on 
earth and to fight against the enemy of truth, and the red- 
haired York yielded to that treatment and went to the front. 
In a single day with his own rifle and revolver he shot 60 
officers and privates in the German army and brought home 
183 prisoners. 

“The motive applied was the motive which appealed in that 
particular case. A shift of motives changed that man from 
a criminal to an American idol and one of the greatest 
heroes of the American army. In industry today we have a 
lot of trouble-makers, agitators, loafers, people who are not 
interested in the job, but some of them are as they are be- 
cause of the treatment they are receiving. There are some 
who could be converted into Sergeant Yorks of industry if 
they were handled as wisely.” 


How shall we train the shop apprentice in order to develop 

him for the best future interests of both himself and the 

railroad? Can we succeed by treating 

Is It him in an impersonal way as one of a 

Really Worth group, or must we consider his peculiar 

While? personal characteristics and make him 

feel, as an individual, that the railroad 

business is really worth while and that he can become an 

important factor in it? These are difficult questions to face. 

The apprentice problem—or training men for the future— 

in the mechanical department has been considered, where it 

has been considered at all, as a more or less incidental mat- 
ter, except for a very few roads. 

Sixteen years ago tremendous and prolonged applause 
followed the presidential address of J. F. Deems before the 
Atlantic City convention of the American Railway Master 
Mechanics’ Association. In closing he said: “We have in- 
herited; what shall we bequeath? What shall we leave to 
aid in solving the problems of the future, many of which 
may be much more perplexing than those we are called upon 
to solve today? We may work in brass and steel, and leave 
the most perfect mechanism; we may develop and improve 
and evolve methods and practices until nothing more can be 
desired; we may reach perfection in all these, in mechanism, 
structure and method, and yet our bequest be a failure and 
itself a burden unless we provide that which is paramount, 
which is over and above the sum total of all this, and for 
which even today events throughout the world are crying 
aloud—the man. A man prepared, experienced, earnest; 
hopeful and happy; consecrated to his work and ready to 
the hand of the future. * * * Our own future, and the 
hope of that larger future which lies beyond, depends on our 
efforts and our success in providing those who are to help us 
today, and upon whom at no distant day must fall our duties, 
our opportunities, our honors and our families. Have we any 
greater, grander, more sublime obligation than this? Can 
we justify a pride in our life-work if we fail in this?” 

Some splendid things have been done in apprentice train- 
ing since Mr. Deems made this statement—done, however, 
on a pitifully small number of roads when we consider 
the great question at issue. It is doubtful if Mr. McGowan, 
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the winner of the first prize in the apprentice competition, 
whose article is published in this issue, ever heard of Mr. 
Deems’ address, but his last sentence, coming from a young 
man just about to complete his apprenticeship, has almost 
as strong an appeal in it—‘I hope that for the sake of future 
business and future America, our controlling industry, the 
railroads, will see the need of an extensive apprentice pro- 
gram.” 

Is is not high time that those in authority faced up to the 
situation and took some real forward steps in extending 
modern apprenticeship training? It is not necessary to ex- 
periment or to use untried or questionable methods. A few 
roads have cleared the path and can point to thoroughly 
tried out, effective methods which cannot fail if introduced 
and promoted in the proper spirit. Developments during 
the past few years have shown more clearly than ever before 
the need for intelligent, well trained employees and high 
ideals of organization. The training of apprentices can no 
longer be regarded as an unimportant or incidental question. 
It is one of the most vital questions confronting the mechan- 
ical department of our railroads today. Now that the execu- 
tives are awakening to the importance of the personnel ques- 
tion on our railroads, mechanical department officers cannot 
afford to side-step this question simply because its neglect 
will not stand out in the current balance sheet with a point- 
ing finger of accusation. 

Nobody ever accused John Purcell, of the Santa Fe, of 
being a theorist or a dreamer. He is eminently practical. 
He was one of the first to face up to this apprenticeship 
problem in a serious way. With the support of his manage- 
ment and aided by Frank Thomas, he has aggressively pro- 
moted modern, up-to-date apprentice methods for years, and 
he can well afford to point with pride to the results that are 
so marked and so evident in the mechanical department of 
the Santa Fe today. In connection with Mr. McGowan’s 
article we commend the re-reading of the splendid address 
made by Mr. Purcell at the meeting of the Mechanical Divi- 
sion at Chicago last June. It will be found in the July 
number of the Railway Mechanical Engineer, page 497. 

Mr. McGowan’s paper bristles with constructive sugges- 
tions. Every mechanical department officer who is interested 
in the future of the railroad business should not fail to read 
it carefully. 

Who is this chap McGowan, and why is he qualified to 
speak on the apprentice question? He knocked around quite 
a bit before he settled down to work in the mechanical de- 
partment. For instance, he worked as a sheet metal trade 
helper, a carpenter helper, a structural concrete workers’ 
helper, and a laborer in a section gang. Then he tried his 
hand as an apprentice, serving for a while as a leather 
worker apprentice, an apprentice in the printer’s trade and 
then for two years on deck, starting as an apprentice sea- 
man. Finally he went to the Atlantic Coast Line as a call 
boy in the transportation department, then to the shops as a 
laborer on the scrap pile. The next step was as messenger 
in the erecting shop and then shortly before his twenty-first 
birthday, he became a regular apprentice at the machinist 
trade. He was nearing the completion of his apprenticeship 
when he entered his article in the contest. While serving 
as a machinist apprentice he started a correspondence school 
course in mechanical engineering, and after completing his 
apprentice course in November he entered the drawing room 
of the Atlantic Coast Line. 

Mr. McGowan is, therefore, pretty well qualified to dis- 
cuss the apprentice question, and he makes some very pointed 
and constructive suggestions which are mighty well worth 
reading. He shows, also, a rather keen appreciation of the 
human side of this question. If you do not have time to 
read the whole article, don’t neglect to study the two para- 
graphs in the section entitled, “If We Could Only Get the 
Bov’s Point of View.” i 
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What Our Readers Think 


The Laborer Can Contribute 


To THE EDITOR: 

Your editorial on “The Value of Questions,” page 795 of 
the December issue, contains what I consider one of the best 
suggestions for bringing out what the employees are think- 
ing about and ascertaining just how many really wish to 
learn more about their jobs, than anything that I have seen 
for a long time. But, there is a noticeable exception, between 
brackets, in the words “Except Laborers.” | 


Why should laborers be thus exempted ? There was a 


‘time when I too may have been ‘agreeable to this exemption, 


but after having received the attached letter from one of this 
class of men, it will be readily seen why this exception is 
taken tg leaving out the laborers. This letter took consider- 
able time to decipher; the original is in my possession, 
written in pencil on a soiled piece of paper, but nevertheless 
I consider ‘it.‘'a classic. The name of the superintendent of 
motive power, to; whom the letter was addressed in entering 
the suggestion for a prize of $10 which he had offered for 
the best suggestion for reducing costs of shop operation dur- 
ing the year, has been changed. The letter refers to a supply 
of very heavy cané brooms that had been substituted for the 
usual corn broom that had always hitherto been supplied. 
I am not prepared to confirm the correctness of figures and 
savings the laborer quotes, but think this letter makes out 
a strong case in favor of not exempting them from participa- 
tion in the Chicago, Burlington & Quincy’s bulletins. 
OBSERVER. 
Mr. Blank, 
Supt. Motive Power: 

I can't expect to win your good prize because I am only a 
laboring man and not a mechanical one but just the same I want 
to see the railroads make all they can. 

There is to much talk about railroads being managed wrong 
and I no this one ain’t when you offer a $10.00 prize like you have. 

My idea is only in a broom and I can sweep as good as any 
man I no but with a corn broom it works out like this, 

I sweep from the vat to big door in Machine Shop behind pit 
No. 1 in 3 hours, equals $1.17. 

To sweep the same distance with the new kind of heavy broom 
is 5 hours equals $1.95. 

Then vou Icse 78c. a day. 

For the rest of the time I help the machinists. 

A corn broom lasts about 16 days. This multiplied by 78c. is 
$12.48 you Icse on a hard broom and the hard broom does not 
last as long. 

I have told my boss about these brooms and he says “Do the 
best you can with them. 1 do not think they will by any more.” 
Well that is the best 1 can what I told you about and also. your 
arms about dropp off when you sweep 5 hours with a hard broom 
and the corn ones do not tire you at all, but I gess they by them 
hard brooms cheap and they think they make money, but you see 
how it is, Mr. Blank, don't you? © Ebwarb G. O'CONNER. 
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New Books 


EMERGENCY BRAKING OF ELECTRIC Cars. By D. D. Ewing. Bulle- 
tin No. 13. Engincering Experiment Station, Purdue Univer- 
sity, Lafayette, Ind. 164 pages, 6 in. by 9 in. 


This bulletin contains the report of a series of emergency 
stop tests made with four types of city and interurban elec- 
tric cars. The investigation was a co-operative one, partici- 
pated in by Purdue University, the Central Electric Railway 
Association and the Westinghouse Traction Brake Company. 
The manner in which the tests were conducted, the results 
obtained and the conclusions reached are given in detail. 
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Canadian National 2-8-2 Type Locomotive with Belpaire Firebox 


CA 


CANADIAN NAT UN 


Canadian National Mikado Type Locomotive 


Belpaire Fireboxes and Extended Side Sheets Reduce Troubles from 
Bad Water in Western Canada 


wat 


By C. E. Brooks 


Chief of Motive Power, Canadian National Railways 


HEN considering the type and design of locomotive to 
W proceed with for handling the increasing traffic of 
the Western Region, the motive power officers of the 
Canadian National decided on a Mikado type with a Belpaire 
boiler as this type of boiler permitted of greater heating sur- 
face and steam space. Forty-five of these engines have 
recently been completed, 35 at the Montreal Locomotive 
Works and 10 at the Canadian Locomotive Company, King- 
ston. The locomotives without the booster are classified on 
the road as S-2-a and are numbered from 3525 to 3559 in- 
clusive. The locomotives with the booster are classified as 
S-2-b and numbered from 3560 to 3569 inclusive. 

A large number of the details used in the construction of 
these locomotives are also common to the previous order of 
Mikados and many of the details are common to all Canadian 
National modern power. The ten engines built at Kingston 
are identical with those built at Montreal, except for the few 
changes made necessary on account of the application of the 
booster to these engines. 


The Boiler and Accessories 


The boiler is designed with a Belpaire firebox and extended 
wagon top and conical bottom barrel, the first course being 
78 in. and the largest course 90 in. in outside diameter. The 
firebox proper is 108% in. by 8414 in. inside and the com- 
bustion chamber is 2214 in. long. The boiler horsepower in 
per cent of cylinder horsepower is 96 per cent. 

There are 240, 2-in. tubes and 40, 534-in. flues, 18 ft. 0 
in. long; the flues are electrically welded into the back tube 
sheet according to Canadian National standard practice. 

The railway company’s standard method of crown staying 
has been carried out on these boilers and is similar to what 
was described in a previous article on the Mountain type 
locomotives.* , 

The fireboxes are provided with what is known as ex- 
truded side sheets. This form of side sheet is being developed 
on the Canadian National in an effort to overcome troubles 
due to bad water. With the ordinary flat side sheet, any ham- 


*See Railway Mechanical Engineer, August, 1923, page 555. 


mering of the staybolts has a tendency to open up the sheet 
around the thread of the stay until eventually nothing but the 
bat head of the stay is holding the sheet. The extruded sheet 
referred to is so arranged that any hammering of the stays 
will close the sheet in onto the thread. 

These locomotives have been equipped with Duplex stokers 
and the feedwater supply to the boiler is by means of a 
Worthington feedwater heater and pump on the left side and 
that on the right is supplied by a Hancock type E. A. inspira- 
tor equipped with 3,500-gal. tubes. 

The grates are of Canadian National standard design, the 
rocking grate bars being of alloy cast steel with detachable 
lugs. They are operated by Franklin power grate shakers. 
The ash pans are the Canadian National standard hopper 
type, the location of the hinges being such that the doors close 
of their own weight. It was feared that on account of the 
flatness of the ash pan, owing to the application of the Delta 
trailing truck frame in connection with the booster, that the 
grates would be liable to burn out quickly and, in order to 
overcome this possibility, an auxiliary hopper has been placed 
on each side of the ash pan, outside of the trailing truck 
frame. These auxiliary hoppers greatly facilitate the clean- 
ing of the pan and prevent the collection of cinders on the 
coping. 

The ash pans are also equipped with a sludge ejector 
which consists of a 114-in. pipe from the delivery pipe of the 
inspirator to the ash pans, with a branch extending into each 
hopper and a valve operated from the cab. The arrangement 
is specially valuable as it permits the direction of hot water 
into the pans to thaw them out when the locomotives arrive 
at a terminal in freezing weather with the pans partly filled. 

The superheater, which has 885 sq. ft. of heating surface, 
is the type A supplied by the Superheater Company and is 
equipped with forged return bends. 

The smoke stack is the railway company’s standard three- 
piece type, the center piece forming the base and fitted to the 
smokebox, extending down into it. The stack proper and the 


«stack extension fit inside and butt together in the base exten- 


sion, thus forming protection from the impinging action of 
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the exhaust for the center piece, which constitutes the part 
that must be fitted to the smokebox. 


` Engine and Running Gear 


The cylinders are 27-in. diameter by 30-in. stroke; driving 
wheels 63-in. diameter with 56-in. cast steel centers; boiler 
pressure 185 lb. and the rated tractive force 54,600 lb. The 
cylinders follow Canadian National standard design, being 
equipped with railway standard by-pass valves and four 
standard cylinder cocks to each cylinder, two being placed at 
the ends of cylinder barrel in the usual manner, one placed at 
the center of barrel and connected with a drain pipe from the 
bottom of the steam chest (this pipe is covered by the cylinder 
jacket), the fourth cock being piped to the exhaust cavities 
which are drained from each quarter. All eight cylinder cocks 
are operated in unison by one set of levers. The cylinders are 
. also-equipped with railway standard relief valves. The cross- 
head is fitted with the Rogatchoff adjustment which permits 
the adjustment of the shoes to take up wear. 

Steam distribution is provided for by a Walschaert valve 
motion controlled by a power reverse gear and all parts are 
interchangeable with previous Mikados. The diameter of the 


piston-valve is 14 in: and the setting is as follows: Travel ` 


6% in.; lap 1 in.; lead % in.; exhaust clearance 0 in. 
The rear end is fitted with a Commonwealth cast steel 


cradle casting. The trailing truck is of the Commonwealth 


constant-resistance type with 43-inch diameter wheels. 
Cab and Piping 


The cab is of the railway company’s standard short vesti- 
bule type and has many unique features. This type of cab 
makes it possible to have almost all the short stays in the 
sides of the firebox out clear of the cab. The few that re- 
main inside are of the F. B. C. flexible type. The cab is 
securely riveted to the boiler with a 3-in. by 4-in. angle iron 
around the whole front of the cab and on the boiler and, in 
order to take care of expansion the cab brackets are provided 


- plain. 
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with a groove permitting the cab to slide on the cradle casting. 

The cast steel turret* with eight outlets has been placed 
outside far enough ahead of the cab to permit of grinding in 
or packing the operating valves which are all of one standard 
size entering the turret horizontally from the rear with the 
valve seats at the front of the turret. These operating valves 
are fitted with extension handles carried into the cab and 
labeled. Not only has the turret been placed outside the cab, 
but the inspirator, the blower valve and the stoker engine 
valve as well. Wherever a valve is outside of the cab and 
under the jacket, a slide has been provided in the jacket 
directly over the valve so that it is easily accessible. 


Other Features 


The tank is of the water-bottom type of Canadian Na- 
tional standard design and construction, somewhat modified 
for the application of the Duplex mechanical stoker. The 
tank has a water capacity of 8,300 Imperial gallons (10,000 
U. S. gallons) and a coal capacity of 12 tons. The tender 
frame is of the Commonwealth cast steel type. The tender 
trucks are of the 4-wheel pedestal type equipped with 3434 
in. wheels with semi-steel centers 28 in. in diameter and 6-in. 
by. 11-in. journals, all parts being interchangeable with 
trucks on previous Mikado locomotives. 

The sand box is fitted with Hanlon sanders; World type 
safety valves are used, three in number, one muffled and two 
The headlight equipment is made up of a Pyle- 
National type K-2 turbo generator set and Keystone type No. 
1412 cage, fitted with a 14-in. Golden Glow reflector, C. M. 
S. focusing device and Canadian National standard separate 
number lamp case with sides oblique, this making for the 
maximum safety in operation by reason of the easier and 
more certain identification of locomotive numbers. Water 
level indication is procured by a Canadian National standard 
water column welded directly to the back head of the boiler 


*For drawing and description see Railway Mechanical Engineer, August, 
1923, page 555. 


The Boller Is of the Extended Wagon Top and Conical Bottom Type with Belpalre Firebox 
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and fitted with the railway company’s standard try cocks 
and water glass fittings. -The water glass is fitted with a 
special guard. The steam heat reducing valve is of the 
World-Leslie type and the piston and valve rod packing is 
King metallic. Franklin radial buffer and Unit safety bar 
are used between the engine and tender, and the piping be- 
tween the engine and tender is equipped with Barco joints. 
These engines are fitted with Shoemaker firedoors. 

The accompanying data table is for the locomotives to 
which a booster was not applied. The addition of the booster 
brought the total weight of the engine up to 322,450 lb. and 
inrceased the total tractive force to 65,000 1b. 


TABLE or DIMENSIONS, WEIGHTS AND PROPORTIONS 


Railroad usina dean wean the hee Get theese asa Canadian National 
Type of locomotive. ceca a Uw RO a HT Ree a 2-8-2 
IVE A E E EE SAS O PE Re OER Freight—Western region 
Cylinders, diameter and stroke.......o..ooooooooooooo.o.. 27 in. by 30 in. 
Valve gear týpci RR AA Walschaert 
Valves, piston type, 8siZze.........esesorsossecessosoesesesososseeso 14 in. 
MAXIMUM -travel <a 6/ in. 
Outside lap ......... O A A 1 in. 
Exhaust ‘Clearance: ai AA E 0 in. 
Lead: in full géar "ia ARA A ARA % in 
Weights in working order: : 
On drivers ....... ASADA AAA ee es A 227,600 Ib. 
On front truck A hohe 86 ode ees Ghee OE SOR 29,500 Ib 
On trailing truck ii ee 5 es POS ERRORS HS 57,700 Ib. 
Enginë os leg a Secale asso averse nde eae a dng oes alls ae a eran 314,800 Ib. 
pie ete ele NS Sea es ee eee Boe ee 185,100 Ib. 
Wheel bases: 
Driving A 08 BARR Ae a A oA ONS ee 16 ft. 6 in 
Oo er eee Lig Giese “rw ti ER ue NOR 16 ft. 6 in. 
Total engine ii a A AO OR 35 ft. 9 in. 
Total engine and tender....... P A RN 68 ft. 10 in. 
Wheels, diameter outside tires: 
Driving ........... RO 63 in. 
Eront sisc:die- dss pice w 3c eb Wad tsb ee SRE fee ele oe OR ee a E a 36 in 
Trailing truck AAA FS eA oS vs ASA RACE AREA RS 43 in 
Journals, diameter and length: 
riving, main is ai AAA 11 in. by 13 in 
Driving, others .........osssessosssosossessssssesss 1043 in. by 12 in 
tont truck isso oa wea vs oe ee OH SRT Bie ewe nae RS 6 in. by 12 in. 
Trailing truck 4.55 a eG eo SE OO 9 in. by 14 in. 
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Boiler: 
Type *.......... 01.00000000. U680060000600000000009000000 Belpaire, Ext. wagon top 
Steam pressure ...ooooo ooo... rer Wieck Saabs A re ee eee 185 1b. 
‘Fuel, kind and B. t. u. ...... Oe O o... Bituminous coal 
Diameter, first: Ting, inside soscóricianas arcos se cee a see 76 Xy in. 
Firebox, length and width.....o..oooomoomm omo poroso. 1084 in. by 84% in. 
Height mud ring to crown sheet, back.........c.o.oooooooocoo...87 in 
Height mud ring to crown sheet, front......... cross ss OSH in. 
Arch tubes, number and diameter........... irae EE umeans 4—3 in. 
Cumbustion chamber, length... .cccccccvccccccnccsccceces Viernes 22% in. 
Tubes, number and diameter... ...cccccccsccccccsccsccccccecs 240—2 in. 
Flues, number and diameter..... asa 40—53 in 
Length over tube sheets LE E EE EE EE , (E E O O O O 00.001. .L.Á .. ° ..004.: 090000 18 ft. 0 in, 
Grate area: risun te bets ou caesar A Ged at ecu a er, 63.26 sq. ft. 
Heat surfaces: j 
Firebox and comb. chamber.....ccccccscscccsccaces Os 268 sq. ft. 
Arch tubes 2 a 26 sq. ft. 
Tubes AN A are rere 2,249 sq. ft. 
Flues O KOO ROA 1,008 sq. ft. 
Total. eyaporative aa A ,551 sq. ft. 
Superheating dd oa PA .....885 sq. ft. 
Comb. evaporative and superheating............... ........4,436 sq. ft. 
Tender: l 
Style ...... AAA EIA e Water bottom 
Water capacity ....ssssesssossseooe 8,300 Imp. gal.—10,000 U. S. gal. 
Fuel capacity. Y O EERE 12 
General data estimated: 
Rated tractive force, 85 per cent...cccccerccccccccces ii 54,600 1b. 
Cylinder horsepower (Cole) ...ccccccccccccsccccccccccecs .....2,427 hp, 
Boiler horsepower (Cole) (est. co ..o np. .s.reo..e.ernr.rnre.scuon een. n.o ,322 
Speed at 1,000 ft. piston speerd....oooooooooo. AS ....37.5 m. p. 
Steam required per houT.....oooooooooomocorcononss.s. secre 50,480 1b. 
Boiler evaporative capacity DOUE. Sikes aca ..o........48,300 Ib, 
Coal required per hour, total...... E E ahaa 7,890 1b. 
Coal rate per sq. ft. grate per LOUT.........ooooooo.o»o. ...0......123.8 Ib, 
Weight proportions: 
Weight on drivers + total weight engine, per cent..... Sia Rd aca’ ... 72.3 
Wei ht on drivers = tractive Orce. 6006000... 0.0.0.0000000000u00.0.0.109500 4.16 
Total weight engine + cylinder hp..... PO re nr er rn . 129.7 
Total weight engine ~ boiler hp....... E cas ss 135.5 


Total weight engine = comb. heat. suríace.........oo.ooooooo.o.. 71.0 
Boiler proportions: 


Boiler hp. - cylinder hp., per cent .....oooooooooooooomm.o 2.2»... 95.7 
Comb. heat. surface — cylinder hp.....ooooooooooo oooooncoono”o 1.83 
Tractive force — comb. heat. surface......o...oooooooooooosooso 12.31 
Tractive force X dia. drivers -- comb. heat. surface........... .. 775 

Cylinder hp. + grate area...... gaa kine Ubi a em o Kate areca area .. 38.1 
Firebox heat. surface — grate area....oooooooooo o...» A .. 4.65 
Firebox heat. surface, per cent of evap. heat. surface............. 8.28 
Superheat. surface, per cent of evap. heat. SurÍace......oooooo.... 24.92 


Are You Numbered Among the Conspirators?” 


A Locomotive Fireman Presents the Fuel Wasting Possibilities of 
Many Practices in a New Light 


OUNG man, if the railroad company has run over your 
pet cow and won't settle, smashed your automobile 
when you tried to beat a train to the crossing, or done 

anything else that makes you feel that blowing up a bridge 
or burning a string of box cars is the very least that will 
give you sufficient retaliation, don't do it. It is too crude. 
Besides, perhaps some of your relatives coming to pay you 
an unexpected visit may be carried through the damaged 
bridge. A mail order house may have shipped your order 
in the very cars you burned. Then, too, you probably will 
get caught and convicted, with a resultant penalty of two to 
fourteen years at rock crushing. 

Use your gray matter. Do something original. Follow 
me and I will show you a safer and more efficient method of 
burning holes in the profits of the railroad, which, I take it, 
is the ultimate aim of your nefarious ambitions. 

Get a job as a locomotive fireman on that railroad. No- 
body will get wise to you. They will even help you. Who? 
Why, most everyone working on that road. Here is a partial 
list of your partners in crime: Engineers, conductors, 
brakemen, switchmen, yardmasters, road foremen of engines, 
trainmasters, car inspectors, air inspectors, fire-up men, 
‘roundhouse and shop forces, and last, but not least, the 
railroad companies themselves. Please bear in mind that 
you cannot pull off all the following stunts on all railroads, 
but you can pull most of them on any one you may pick 
out. 


Fuel 
reman 


*This is part of one of the pa in the International Railwa 
issociation prize paper contest. It was written by a locomotive 
whose name has been withheld to protect the writer. 


Not knowing of any railroad that is paying extraordinary 
dividends over any of its competitors, one may infer that 
they are all burning more fuel than is necessary. I have 
burned car load after car load of coal which I knew, even 
before I put it in the firebox, was a waste of my energy as 
well as a waste of coal, and you can do the same. Even if 
all the railroad officials in the country should read this and 
start immediately to block your game, you can get in a lot 
of deadly work before they can possibly plug all of your 
opportunities. 

Now, let’s start. All you need is a good set of teeth, a 
broad back and to be the first applicant after the extra board 
gets short. Never mind if you are a misfit, so much the 
better. , 

Your first education in handling a scoop will be neglected. 
Instead of taking you to the cinder pit and fire-up house, 
have you practice with a scoop on an engine at rest, inci- 
dentally teaching you the different depths, sizes and types 
of the different fireboxes you will use, the way to work in- 
jectors and lubricators, etc., they start you out on the road 
with an older fireman who does not take time to tell you 
these things. Perhaps he is older by only a few days and is 
not sure of them himself. 

After vou have ridden a few miles and still none of 
these wheels and levers have a familiar look, you feel you 
must get hold of that scoop or you won’t learn a thing on 
this trip. He lets you put in a fire. He watches you closely 
to see if he is going to get any assistance out of you. If 
you try to throw your whole body into the firebox when you 
throw in a shovelful and all the coal gravitates to the middle 
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of the firebox and none of it goes to the corners and sides 
and you just cannot make it go there when he tells you to, 
your practice for this trip is about over because he takes the 
scoop before you spoil his fire and make his work harder. 
The rest of this trip you can learn the road and watch how 
he does it. You are really taking your second lesson before 
you have had more than an inkling of the first. 

After making three or four round trips, one of which has 
been tutored by the fireman instructor, you are qualified to 
begin wasting coal on your own hook. Throw in a bunch 
of large chunks and then cover them with slack as you would 
smother a steak with onions. Throw in some more; the en- 
gineer will drop her down a few notches and help you burn 
it out. Not until the water begins to get low in the glass 
will he advise you to lay off the scoop for a little while. 
Later on you will find this same engineer helping you 
burn holes in the company’s profits by pet schemes of his 
own: Carrying water too high, excessive working of the en- 
gine, not putting on the injector until after the pop has lifted 
or even closed again, etc. As you progress in knowledge, 
you will find other ways that the engineer could, but does 
not, block your game. 

The air inspectors will aid you in their own way. To 
verify their assistance, wait until your train stops some- 
where and then go back and examine that leak. See if the 
gasket is not hardened—if it has not been worn out for a 
long time—or if the pipe has not been loose for weeks. 

The car inspectors, too, may be relied upon. When taking 
cars from terminal to gravel pit, stone quarry or coal mine, 
upon arrival you will find seme of them with such large 
holes in the floor that they cannot be repaired at that point 
to hold the lading and have to be hauled back in the evening. 

The men that fire up locomotives have a bit of aid for 
you. When you get on your engine, look your fire over. 
Almost bad enough to require cleaning. Looks like a ton 
or two and burning green and blue in spots. 

Others in the shops are looking out for you, too. The 
valve setter, for instance. Do you suppose he has a share 
or two in a coal mine? You will feel confident of it when 
you get an engine that has lost one or one and one-half 
exhausts out of four. Don’t try to get entirely even on this 
trip. You will get another chance at her later. She has 
been this way for months. 

Then there are the fellows that fix steam leaks. Your 
engineer reports the piston rod packing blowing. Next trip 
you have new piston rod packing rings and swab. Foiled? 
Not long. In a few days it’s leaking again. He did not 
take time to close the guides and the crosshead is oscillating 
like the cylinders of a logging engine. It takes them a half 
a day or so to close these guides, where a couple of hours 
should be enough. That is why she did not get a lasting 
repair. When it commences to leak again, you won’t mind 
the pound so much. 

Perhaps you have already heard from the gentlemen that 

are supposed to keep the cylinder and valve packing rings 
tight. : 
Your never failing helpers are the air sanders and the 
men that are supposed to see that they work. Sand, you 
know, was put on an engine to save coal. Doesn't sound 
good to you? Do not knock the sanders off or plug them 
with waste. While working beautifully in dry weather or 
when emerging from the roundhouse, they are not apt to 
interfere with your plans when it rains and they are most 
needed. Sometimes it is a stone jammed into the air nozzle, 
but more often it is moisture—either condensation at the 
lower end of the pipe or water carried over from the main 
reservoir. Other times rain has gotten by the gaskets in the 
sander proper. The sand pipe may be too short or is not 
in line with the rail. Ever notice how insecurely they are 
put on in the first place? 

This trip they are working nicely. Not much slipping 
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today. Still you are very apt to run out before you reach 
a new supply. When you arrive at the coal wharf which is 
located between terminals, you are told that the supply has 
run out. On the other hand, there may be plenty of sand 
but you cannot get any because sparrows have built a nest 
in the supply pipe and sand will not pass out. The rail- 
road is going to pay another installment on that cow during 
the remainder of the trip. 

The operator or the interlocking towerman is occasion- 
ally a good fellow and supports you in your role of villain. 
After your train has stopped because the signals are set 
against you, go up and see if he is asleep. He will hear 
vou coming up the steps and proceed to give you an excuse, 
which later on you find to be without foundation. Then, 
too, there is the distant signal that he has always set against 
you. In bad weather after your train has slowed up only 
to find that everything at the tower is clear and you start to 
pick up speed again, just credit him with the extra coal. 
You know from past experience that had it been clear, either 
he was laying off or there were some railroad officers at his 
tower, possibly with a trap for you. 

Now for some others. Perhaps you would say the rail- 
roads themselves. Take the equipment and tools furnished 
—the small indistinct or black-faced steam gage, for in- 
stance. At night, after looking into that nice white fire, you 
look at the gage to see if your steam pressure is rising or 
falling. You can not tell, and just to make sure you put in 
more coal. After a while there is nothing left to do but 
clean the fire. If there had been two good steam gages the 
engineer would have been watching his gage closer and you 
would not have had the nerve to pull this one. A 16-in. 
gage devoted to 250 lb. steam pressure would speak so 
loudly to you that you would not have the nerve to let her 
drop back even if you were thinking of your cow at the time. 

Avoid engines equipped with arches and superheaters; 
also those with two water glasses. 

Stick to yard engines and those places where you do not 
have an individual shovel. The one furnished will prob- 
ably have a corner gone, cracked at the heel, or a poor 
handle. This is a dandy chance. Your conscience will 
charge the waste to the shovel. 

In the programming of passenger and freight trains out 
of terminals, you will find many hours in freight service 
where you may while away the hours by pumping air, simply 
because they have the habit of calling you just whenever the 
train is ready, regardless. 

Some morning when you are called to take 10 to 50 
empties out to an industrial plant, don't complain because 
you have a grade to ascend. Bear in mind that these same 
cars came right down this grade last night, right by the 
tracks where you are going to put them, but no one had 
given orders to have them set off. Ten to fifteen extra miles 
mean quite a bit to your cause in this case, especially if it is 
the customary thing. 

Now, when the road foreman of engines tells you to read 
up so that you may learn how to save coal—perhaps he will 
not take steps for years to find out whether you have or not 
—you will find a great deal of matter relative to nozzles and 
the back pressure due to them. They will tell you a great 
deal relative to sizes, describe variable nozzles and auto- 
matic nozzles and how much coal is used in making draft. 

This is a valuable aid to you and one that will be with 
you for some time. They have been so busy figuring sizes 
and effects that it does not seem to have entered their heads 
that there might be another way of getting around the diffi- 
culty. There is another way, and when it is developed the 
question, “What is the effect of back pressure due to noz- 
zles?” will be left out of your examination papers. But 
surely, young man, you have wasted enough coal by this 
time to have given you full and complete satisfaction for the 
loss of a whole herd of full-blooded, registered, pet cows. 


Practical Suggestions As “To Apprenticeship 


Those in Charge Do Not Recognize the Boy’s Point of View and Under- 
estimate His Ability 


First Prize* - 


By. W. L. McGowan 
Machinist Apprentice, Atlantic Coast Line, Wilmington, N. C. 
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apprentice say, ‘“Tomor- 

row is my last day, and if 
the company doesn’t keep me I 
will have a time getting a job else- 
where.” 

Why? There are many rea- 
sons. For instance, he may have 
been rushed from one job to an- 
other, or was kept on one job so 
long that he could not get all the 
experience necessary to be an all 
around mechanic, the result being 
that he is more of a specialist 
than a mechanic. Or perhaps he 
did a lot of detail work, such as 
threading or putting in bolts and 
studs, or roughing down work for 
the real mechanic to finish. 


() spore we have heard an 


The Neglected Apprentice 
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Or, by chance, he was put on 
an assembling job with a narrow- 
minded mechanic who only al- 
lowed him to put in the bolts and 
cotters. If the apprentice happens 
not to be quick to understand, in 
nine cases out of ten if he should 
happen to ask, “Why do you do 
it this way, or that?” he will get 
a sarcastic answer, mingled with 
profanity, with a “Hand me that 
wrench,” at the end of it. After that he doesn’t ask any 
more, but loafs when sent on an errand. On the other 
hand, if the mechanic had shown a willingness to give the 
apprentice the benefit of his experience, the boy would have 
Tushed for the material in order not to miss anything of 
importance. 

I do not believe that 10 per cent of the mechanics are as 
bad as the fellow mentioned above, but such men can be 
found in all lines, and the majority are not much better. 
The average mechanic thinks that the apprentice system is to 
protect the trade, but fails to see that he could greatly 
strengthen it by imparting the best of his knowledge, gained 
by the years of experience. And so when the last day comes 
and the apprentice boy checks off the last hour, he has no 
confidence in himself, and if he can’t get a job where he is 
known, he loafs about many days before he gains the nerve 
to tell an employer he is an all-around man, and takes a 
chance. 

How many college graduates in mechanical engineering 
find a position waiting for them, as such, when they finish 
school? “But the apprentice is an altogether different ques- 
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tion,” someone will say. So he is, 
but the majority of mechanics 
turned out by railroads, as well 
as private concerns, are nearly as 
] far from being mechanics as a 
#5 graduate in mechanical engineer- 
” ing is from being a mechanical 
, engineer. 
y You will notice that 1 speak 
y as though the apprentice de- 
pended entirely upon the me- 
chanic for his knowledge of the 
« trade. In the majority of shops 
US he does; that is, in shops where 
the company takes little interest 
in the apprentice. In such cases 
he is regarded as a necessary evil. 


If We Could Only Get the 
7 Boy’s Point of View 


I find that the average appren- 
tice is wide-awake to new experi- 
ences and a hard worker when 
an opportunity to do work which 
requires skill presents itself. 
Many times, when machining or 
assembling a difficult job that re- 
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/ hard as a man could work, for- 
getting the clock and my sur- 
roundings, not letting up for any- 
thing, not even for a drink of 

water. I even hated to have the noon whistle blow, and 

when the whistle sounded for 12:30 was right there with my 
hand on the lever, or with wrench in hand, ready to start. 

In the afternoon when quitting time came, 1 would gladly 

have worked on for half-time or nothing, just to see the job 

through and gain the experience. On reaching home 1 

would be like a kid with a new toy, would tell my dad and 

the folks all about my job, and after turning in at night 
would be as sleepless as a boy on the night before a picnic. 

Then, after day came and 1 had checked in for the day's 

work, maybe the foreman would come to me and say, “Let 

George finish that and you come over and run the drill press 

for the day”-—then be forgotten for a week or more on the 

drill press. 

That's what knocks the “pep” out of any ambitious ap- 
prentice. In lots of shops they don't regard it as an appren- 
tice system, but a method of employing cheap labor. There 
are many machines that require little or no skill to operate 
and do accurate work. It is on these machines that the 
apprentice learns his trade, while the machines that require 
mechanical skill are operated by the mechanics. The appren- 
tice has a slim chance of getting one. Nearly all lay-out 
work is done by the mechanic, and there are some that glory 
in knowing the art. As for the foremen and assistants, they 
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are more considerate, but in large shops where there are many 
apprentices, they haven’t the time to instruct each and every 
one of them. Yet I think that they could give the apprentice 
more experience by instructing the mechanic to see that the 
apprentice understands the job, and by giving the apprentice 
the right to complain if he sees he is not getting the proper 
instructions. 


A Data Book Needed 


Very few apprentices know the cutting speeds for drills, 
reamers and other cutting tools. Of the many apprentices 
coming through the shop when I did, never did I see one 
refer to a table of any kind. When the job required the use 
of a tap, the size of tap drill to use was ascertained from 
some mechanic, or was guessed at. Therefore many valuable 
taps were broken, sometimes requiring hours to dig them out 
of the holes, besides making a bad job when finished. Many 
drills were burned up or broken, material wasted and time 
lost. Many machines were put out of commission, belts 
broken, gears stripped, lives endangered, bones broken, and 
what not, causing the loss of many hours, and the consequent 
lowering of production, all for the lack of proper instructions. 

I sincerely believe that it would pay all companies to get 
out a printed data book touching on the theory of cutting 
tools, giving tables of feeds, cutting speeds, etc., and im- 
parting data pertaining to the various departments, with sim- 
ple formulas, such as are of daily use to the apprentice. 
Require each apprentice to have a copy, if you have to sell 
it on the installment plan. I am confident that many hours 
would be saved, as well as tools and material. Fewer ma- 
chines would be underworked or overworked. 


The Negro and the Mule 


Since expenditures for safety on our railroads are alone 
running into millions of dollars, don’t you think a little could 
be spent in studying the dangers of each machine, and a little 
booklet handed to each apprentice on the day he starts his 
service? A little longer and my apprenticeship will be over. 
I have learned the dangers of some of the machines just as 
the negro learned a mule will kick. Don’t forget that each 
machine is new to an apprentice. 

Recently Judge Gary of the United States Steel Corpora- 
tion, said, “The hope of American industry lies in its youth.” 
If so, why doesn’t one of America’s oldest and greatest in- 
dustries, the railroads, give the youth a chance? 


The Hope of the Railroads 


H. A. Frommelt, apprentice supervisor of the Falk Cor- 
poration, Milwaukee, had an article in the August number 
of “Trained Men,” published by the International Corre- 
spondence Schools, dealing with apprentices. It is said that 
Mr. Frommelt is recognized as one of the leading experts in 
the field of apprentice training. 

The Falk Corporation recognizes the need for men trained 
from the ranks to hold the executive positions of tomorrow. 
I believe that it would do the railroads no harm to look into 
its methods and profit from them. If such methods had been 
put in effect at the beginning of the century, what a glorious 
system of transportation we would have today. Some of 
those who have departed would have reaped a harvest in divi- 
dends. Even now, when the roads are hard-pushed to handle 
the country’s ever growing traffic, we have time to start. It 
was the lack of skilled labor that put them in the hole, and 
it will be the same that.will keep them there if they don’t 
learn to cultivate their own crop. I believe we could start 
tomorrow without a cent and save enough daily to keep a 
good apprenticeship system going. 


Pertinent Suggestions 


First, we must appoint one or more old mechanics, or 
young, who understand the theory as well as the practice of 
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the trade. Give him full charge of the boys. Give him a 
chance to study the situation. He's been through the mill— 
he knows. Have him classify the machines and erecting 
jobs and outline a schedule. Have a question box. (The 
apprentices like to ask questions.) The apprentice can writc 
his question and drop it in the box, and in the course of the 
day the instructor can call on him and talk with him on 
the subject. 

Have the apprentice serve a short term on bolt threaders, 
bolt skinners, car wheel boring mills, nut facers, cold saws, 
polishing wheels, etc. Let him serve a definite length of 
time on drill presses requiring no set-up of work, tire bor- 
ing mills, tire turning lathes, special work lathes and turret 
lathes, boring mills, slotters, shapers and all other machines 
that turn out the same shape and kind of job over and over. 

The apprentice should have extensive instruction on gen- 
eral work, heavy-duty or light lathes, boring mills, slotters, 
shapers, planers, milling machines, quartering machines, 
key seaters, broachers, grinders, and all other machines re- 
quiring skillful as well as accurate workmanship, and 
requiring the use of precision instruments. 

If there are mechanics on these machines, what difference 
should that make? Give the mechanic an apprentice when 
he is preparing the work, laying out and measuring prepara- 
tory to laying out. Let the apprentice take notes and ask 
questions. If notes are taken, have them turned in to the 
instructor in the form of a report. In this way the appren- 
tice will get experience that he otherwise would miss. 


Drafting Experience k 


Before entering the erecting shop the apprentice should 
understand working drawings. A term in the drawing office 
would be proper, provided he is not used as a messenger 
while there. If it is impossible for all, then it should be 
given to the ones winning in competitions held especially for 
this purpose. 

From the drawing room the apprentice should go to the 
erecting shop or roundhouse. In the erecting shop the ap- 
prentice ordinarily gets stripping, lining shoes and wedges, 
filing driving boxes, using the acetylene cutting torch, put- 
ting in bolts, cotters, flat keys, tightening up nuts, putting 
up binders, or putting up anything that has already been 
prepared by the mechanic. Some get squaring up and set- 
ting pops and valves. The apprentice should get plenty of 
lay-out work in the erecting shop and be allowed to make 
suggestions. 

The apprentice has a good show on bench work, such as 
crosshead, rod, link motion, throttle and reverse lever 
benches. The air brake and manufacturing tool room the 
apprentice seldom has time for, while these could easily be 
brought in with his machine shop practice. If he does 
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happen to get into these departments he is generally used 


as a handyman. a 

In the roundhouse the apprentice gets most of the greasy 
work, but some good experience. In the pipe shop, boiler 
shop, electric and car shops you will find the apprentice 
working under nearly the same conditions as at the machin- 
ist trade. 

I don't remember ever seeing a boilermaker apprentice 
present at a big lay-out job. The blacksmith apprentice 
gets about all that’s coming to him in the way of practical 
experience; the sheet metal apprentice also. 

I know that the apprentice, regardless of his trade, is 
wide awake to new experiences, and his one great ambition 
is to be a good all-around mechanic, and know how to handle 
the job by blue print. But this he seldom or never learns 
while serving his time. For this reason he should be made 
to check details by the drawing. 

I hope that for the sake of future business and future 
America, our controlling industry, the railroads, will see 
the need of an extensive apprentice program. 
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~The Manufacture of Railroad Engine Greases — 


A Discussion of the Materials and Processes Entering Into the 
Production of These Lubricants 


By H. L. Kauffman 


RIVING journal compound and rod cup grease con- 

D stitute that class of greases known as railroad engine 

greases. They are both hard greases of the soda soap 

type. Consequently, their general characteristics and methods 

of manufacture are the same. These greases are made by the 

cold saponification of fats with caustic soda in the presence 
of the proper amount of mineral oil. 

No other grease that is made must meet the strenuous 
service requirements that are demanded of driving journal 
compound. The lubrication of the driving axle journal is 
more important than the lubrication of any other part of the 
locomotive. The driving axle boxes of locomotives support 
the weight of the boiler and its fittings. The pressures per 
square inch will vary from 200 lb. to 600 lb., depending 
upon the size and type of locomotive. Owing to the con- 
ditions existing in locomotive practices and design, such as 
the gage of the track, width of the fire box, and so forth, the 
driving axle journals are made as short as possible. As a 
result, their length is approximately the same as their 
diameter. This condition is not found in stationary prac- 
tice, because the length of the journals is not limited, and as 
a result it is general practice to make the bearings twice the 
diameter of the journal in length. It is therefore evident 
that with the enormous weight on the driving axle journals, 
and the high rubbing speeds of the journals of fast locomo- 
tives, combined with the reduced bearing area and the resul- 
tant increased bearing pressure per square inch, that the 
lubricating conditions are unusually severe. 

On smaller engines not fitted with cellars for using journal 
grease a suitable cylinder stock is used. On the journals 
of most locomotives, however, there is a cellar below the 


driving axle to feed the grease to the journal. The grease is © 


molded to the shape of the cellar and placed on the follower 
plate. A spring is arranged to push the follower plate up- 
ward, thus squeezing the grease through the perforated plate, 
shaped to the contour of the journal and kept from it at a 
‘distance of about 1% in. Oil grooves are cut to distribute 
the grease. There is one hole through which some grease 
reaches the hub face of the wheel, while another hole is ar- 
ranged for lubricating the shoes and wedges. 

The grease must be exceedingly hard to give good results 
in service. This is necessary because of the great pressures 
on the journals and the strong spring pressure in the cellars. 
With a single packing an engine should make a large number 
of trips, as the springs are so arranged to feed most of the 
grease from the cellar with only occasional attention. An 
advantage of grease lubrication of driving axles lies in the 
fact that grease resists being squeezed out from between the 
bearing surfaces, but nevertheless can be forced into the bear- 
ings at high speeds. It offers greater frictional resistance 
at high speeds than oil does, but, in spite of this fact, at low 
speeds and for starting, the thicker film present reduces the 
frictional resistance, due to the greater separation of the 
bearing surfaces. Consequently, there is a reduced tendency 
for the bearing surfaces to interlock. 

Rod cup grease is very similar to driving journal com- 
pound, although it usually contains a lower percentage of 
soda soap. To lubricate the pins on driving wheels, the 
grease is forced into a 2-in. cylindrical grease cup in the 
driving shaft, and a screw which just fits this opening is 
screwed in until it presses on the grease sufficiently hard to 
force grease in the bearing below. As the bearing warms 


up soon after starting, the grease begins to soften a little 
and lubricate the driving pins. As the grease is gradually 
consumed the screw is given another turn to force the grease 
down to the pins. At starting, a pressure of 3,000 lb. per 
sq. in. may be reached, and a hard grease is therefore re- 
quired. The pressure is intermittent, first on one side of the 
pin, then on the other, so that the grease has an opportunity 
to get in between the rubbing surfaces. 


What Is Engine Grease? dl 


A description of the methods of manufacture of rail- 
road greases must necessarily include a few statements con- 
cerning the basic theories upon which the process depends. 

Let us remember that a true grease is one that contains a 
soap. Railroad engine grease is, in reality, a cylinder stock 
thickened with soda soap. Soap is made by saponifying a 
fatty oil with a base such as soda, potash, or lime. Fatty 
oils are made up almost entirely of heavy fatty acids in com- 
bination with glycerine. In general, glycerine holds in com- 
bination three molecules of stearic or other fatty acids. 
Olein, stearin, palmatin and similar compounds make up 
practically all of the animal and vegetable oils and fats. A 
fatty oil is a glycerine of the fatty acid. Soap is the com- 
pound formed between soda, potash, or other bases and the 
fatty acids. This breaking up of the oil into glycerine and 
soap is called saponification. The process of manufactur- 
ing railroad engine greases depends upon the fact that a.soap 
is made by saponifying a fatty oil. 

Practical experience has shown that railroad greases are 
just as good as the raw materials with which they are made. 


If we make the grease by saponifying a poor grade of cake 


tallow having a high fatty acid content we are not going to 
be able to control the temperature of the batch as well, nor 
will the resultant product be as good as could be made by 
using a hard tallow containing one-tenth the amount of fatty 
acids. 

Likewise, it is important that the caustic soda used is of 
the highest purity, and contains no great amount of sodium 
carbonate. Both the fat and the caustic used in the manu- 
facture of this grease should be bought on specifications, and 
should be examined by the laboratory to see if those specifica- 
tions are met before the products are used in grease-making. 
One large manufacturer of railroad greases rejected a ship- 
ment of caustic soda when the laboratory found that it con- 
tained an appreciable amount of sand and powdered brick. 
If this caustic had been used in grease-making, the impuri- 
ties in it, undoubtedly, would have caused serious complaints 
on the quality of the grease. | 

The cylinder stocks that are used vary greatly in their 
characteristics, depending upon the nature of the crude from 
which they are made. Experience has shown that if two rail- 
road greases are made in exactly the same manner, the one 
containing a specially treated cylinder stock low in tarry 
matter, the other an untreated stock relatively high in tar, 
the grease made with the cylinder stock low in tar conten 
is the one to give the better service in use. l 

The table shows the tests of the cylinder stocks used in 
the manufacture of railroad greases that are marketed at the 
present time. - 

Approximately 40 per cent of the samples examined con- 
tained a Pennsylvania cylinder stock, about 15 per cent were 
untreated stocks, while the majority of the others were 
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cylinder stocks from Mid-Continent crude. The average 
viscosity at 210 deg. F., of the samples examined was 147 
seconds. 


Methods of Manufacture 


The usual method of manufacturing either driving journal 
compound or rod cup grease, although not the best since there 
is no provision for a temperature control of the batch, is, 
approximately, as follows: 

A 50-50 solution of caustic soda in water is made by add- 
ing to a container equal weights of caustic soda and water. 
Steam is emitted into the solution for about 10 minutes 
through a perforated pipe at the bottom of the container, in 
order to obtain a complete solution. The caustic solution 
is entirely too hot at this time to be used in making the 
grease, and for this reason it must be made 24 to 30 hours 
before the batch is to be started. A float covers the surface 
of the caustic solution so that there is less chance for the 
formation of the carbonate of soda by exposure to the air. 

The required amount of mineral oil is measured into the 
kettle, followed by the measured quantity of tallow, or tallow 
oil, the former being the more generally used. If driving 
journal compound is being made, graphite is added to the 
kettle at this point. After the addition of the required 
amount of tallow, the contents of the kettle are stirred for 
about 10 minutes before adding the caustic solution in order 
to thoroughly mix the oil, graphite, and tallow. The caustic 
solution, cooled to room temperature, is passed through a 
strainer attached to the outlet end of the pipe into the kettle 
over approximately a 10-minute period of time. The acids 
in the tallow react immediately and form enough soap to 
emulsify the oils. The contents of the kettle are stirred until 
the grease commences to thicken, varying from 20 minutes to 
90 minutes, and are then drawn off into barrels. The draw- 
ing temperature by the above procedure may vary from 120 
deg. F., to 135 deg. F. 

A grease made by the process of manufacture described 
above, where there is no temperature control, and conse- 
quently no possibility of manufacturing consistently uniform 
batches of grease, will not give as good service as one made 
in a kettle where it is possible to control the temperature, 
and where the entire manufacturing process is well regulated. 
This statement has been proved by actual service tests made 
by the railroads. 

The driving journal compound giving the greatest number 
of miles of service per pound of grease used in this country 
at the present time is made according to the following 
formula: 


Per cent 
Hard tallow ii a 39.6 
Caustic soda id add 8.3 
Water ..... e a de Wow aia cate ace dr 8.3 
Cylinder stock (including dye).........oooooooo.o.. 43.8 

100.0 


This grease is made with a very high grade of hard tallow, 
averaging about 0.8 per cent free fatty acids, and having 
a low titre test. The mineral oil used is a treated cylinder 
stock, cut back with heavy red paraffine oil to a viscosity at 
210 deg. F., of 140 seconds. The caustic soda used is of 
the highest purity, and is the best obtainable grade on the 
market. 

The general procedure followed in its manufacture is as 
follows: In one small kettle, slightly elevated above the main 
kettle, is placed the required amount of caustic soda and 
water. The caustic solution is stirred while cooling, and is 
further cooled by water passing through the jacket of the 
kettle. Into another slightly elevated kettle is placed the 
tallow which is melted, and passed through a screen into the 
main kettle to which the required quantity of cylinder oil has 
already been added. 

Cooling water is passed through the jacket of the main 
grease kettle. The cylinder oil and tallow are stirred in the 
kettle at a temperature ranging from 80 deg. F. to 90 deg. F. 
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One manufacturer keeps the temperature of the room in which 
the grease is made at 80 deg. F., throughout the entire year. 
The caustic soda solution, also at a temperature of 80 deg. 
F., to 90 deg. F., is added to the kettle over a 15 minute 
period, continuing the stirring. The batch is stirred at the 
rate of 38 to 45 r.p.m. for three hours at as low a tempera- 
ture as it is possible to maintain by means of the cooling water 
in the jacket of the kettle. The drawing temperature will 
vary from 85 deg. F., to 100 deg. F., depending upon the 
initial temperature of the caustic soda solution and the mix- 
ture of cylinder oil and tallow. 

The grease is fluid when drawn, but “sets up” hard on 
standing. The temperature continues to rise after being 
drawn into barrels due to the reaction between the caustic 
soda and fat. This reaction is not complete for several days. 
It proceeds rapidly at first but the caustic combines with 
the fat less quickly after 95 per cent to 97 per cent has re- 
acted, due to the low temperature of the grease at this stage 
and the low percentage of free caustic soda. Even in the 
presence of 2.75 per cent of free caustic, from 2 per cent to 
4 per cent of fat remains unsaponified even on standing for 
months. 

By this latter method of manufacture the maximum tem- 
perature rise in the barrels does not exceed 175 deg. F.; by 
the first described method the temperature may reach 208 
deg. F. Although greases made by both methods might 
appear to be the same, and might even analyze the same, it 
has been proved beyond any doubt by actual service tests 
on the railroads that, by providing for a temperature control 
of the manufacturing process, the physical characteristics of 
the grease are improved to such an extent that the maximum 
efficiency in road service is obtained. 

Rod cup grease is made in a manner similar to driving 
journal compound. The percentage composition, however, 
is different, and it contains no graphite. Rod cup grease is 
yellow to yellowish brown in color; driving journal com- 
pound of an olive green color due to the graphite or dye 
which it contains. All railroad engine greases should be 
“aged” for from 10 days to two weeks before using. 

The railroad greases that are marketed in this country 
at the present time vary in soda soap content from 34 per 
cent to 54 per cent and in mineral oil content from 22 per 
cent to 50 per cent. The amount of water present is, in 
some greases, as high as 19 per cent, while in others it is as 
low as 7 per cent. A few greases contain no free caustic 
soda whatsoever, in which case there is present as high as 
8 per cent of free fatty oil. Others contain as much as 5 per 
cent of free caustic, the average being about 2.5 per cent. 

In the majority of cases a chemical analysis tells little 
as to the lubricating value of the grease. A road service test 
is the only practical method of distinguishing between a 
good grease and one that has been poorly made. 


TESTS OF THE CYLINDER Stocks Usep IN ENGINE GREASES 
Driving Journal Compound 


Sample Viscosity at Carbon 

Number Gravity Flash Fire Pour 210 deg. F. Residue 
1 27.0 515 600 75 144 2.10 
2 27.3 520 595 75 133 1.89 
3 27.2 sgi see 75 104 1.63 
4 20.8 o 65 146 daa 
5 25.5 505 585 35 146 4.56 
6 26.8 530 600 65 138 1.79 
7 27.2 460 540 85 1 1.68 
8 26.8 460 540 80 130 1.72 
22.2 540 600 151 2.78 
10 20.3 475 535 75 118 ieee 
11 21.4 545 625 65 200 3.76 
12 27.0 480 560 60 124 2.49 
13 22.0 555 625 50 205 Paves 
14 22.1 420 495 60 136 4.89 
15 26.8 520 600 80 114 1.73 
16 26.4 510 590 75 133 1.60 
17 20.4 535 615 65 177 3.32 
18 21.8 530 610 75 196 3.40 
19 22.1 475 545 70 143 2.58 
20 19.7 460 525 55 196 3.41 

Rod Cup Grease 

520 595 55 133 3.31 
2 21.6 475 530 65 125 Saas 
3 455 520 53 164 4.90 
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Engineering Building, Kansas State Agricultural College 


Suggestions as to Special Apprenticeship 


The “Special” 


Should Set a Good Example and Have 


High Ideals and Aims 


Second Prize in Special Apprentice Competition 


By Roy Eckart* 
Special Apprentice, Atchison, Topeka & Santa Fe, Raton, New Mexico 


4 


HE idea of special appren- 
ticeship still needs to be 


“sold” to both the railroad 
managements and college gradu- 
ates. Most college men have the 
false impression that there is very 
litle opportunity for advance- 
ment, or for the working out of 
original ideas, in the railroad 
shop. Happily, some of the far- 
sighted railroads have commenced 
to bid against Westinghouse, 
General Electric, and other large 
companies, for the services of the 
technical graduates of our col- 
leges and universities. These 
graduates advertise the oppor- 
tunities that they have found to 
the undergraduates of their Alma 
Mater, thus securing their inter- 
est and giving them an oppor- 
tunity to prepare themselves for 
a similar line of work. 


What is Expected of the 
College Man 


What is expected of the special 
apprentice? Undoubtedly, the 
first thing is that which is ex- 
pected of every man in the service 
—work. The technical graduate has the challenge to over- 
come the prejudice that college men are afraid of work, and 
that they don’t like to get their hands dirty. 

You are a little older than the regular apprentices, and 
have had many opportunities that have been denied them. 


*Mr. Eckart is a graduate of the Kansas State Agricultural College, Class 
ef 1522. The Special Apprentice Competition closed September 1, 1923. 


They will, Mealor look to you 
as an example. Be careful of the 
example you set. Not only be ac- 
curate and thorough in your work, 
but also keep your character above 
reproach, for although you may 
not realize it, you will, because of 
your training and ability, be the 
model for some of the younger ap- 
prentices and may even be re- 
sponsible for the shaping of the 
lives of some of them. Don’t be 
afraid to give the “new kid” a lit- 
tle encouragement and help if he 
needs it. 

Be a dreamer. Let your dream 
be that by making some improve- 
ment in railroading, you are going 
to do your service to your fellow 
man. No college graduate should 
enter the service unless he believes 
that he can develop an improved 
method of doing some piece of 
work, or perfect some piece of 
apparatus. 


Summer Vacations as a 
Tryout 


Since most men taking an engi- 
neering course have no definite 
line of work they expect to follow after graduation, a splen- 
did opportunity is offered to the railroad companies if 
they will pick a number of third-year men and let them 
serve in the shops during the summer previous to their gradu- 
ation. 

This is an advantage to both the man and the company— 
to the man, for he finds out whether or not he likes the work 


15 


16 


or is suited to jt. It also helps solve one of the hardest 
problems of the average college man—that of finance. It 
is an:advantage to the company, for after seeing the kind of 
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work required, the man can plan his last year of school so 
as to take the subjects that will be of most value to him 
in railroad work. 
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Pennsylvania Ten-Wheel Passenger Locomotive 


Class G5s, a New Design for Local Passenger Service with 68-in. 
Drivers, Develops 41,328-lb. Tractive Force 


of the smaller Atlantic and eight-wheel type locomo- 
tives in local passenger traffic on the Pennsylvania 
Railroad System; during the last few years the need for a 
medium-size locomotive for this service has become urgent. 
This service requires large tractive effort for quick starting 
and rapid acceleration to avoid delay in getting trains under 
way. Tractive effort for this kind of service is of greater 
importance than high speed. 
A ten-wheel locomotive has been designed, of which 40 


G of me often require double heading when using some 
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242,2" Tubes 
36, 55 Flues 
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have been built at the Juniata (Altoona, Pa.) shops of the 
railroad to meet this requirement. Some of these locomotives 
are now hauling heavy trains over steep grades on most 
exacting schedules and the service results amply justify the 
design. The locomotive has 24-in. by 28-in. cylinders and, 
with 205 lb. ‘boiler pressure, develops a tractive effort of 41,- 
328 lb. on 68-in. driving wheels. Although not intended 
primarily for high speed service, the counterbalancing is such 
that it may safely maintain a speed of 70 miles an hour. 
This is made possible by the lightness of the reciprocating 
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Elevation and Cross Sections of Pennsylvania Ten-Wheel Passenger Locomotive, Class Q Us 


JANUARY, 1924 


parts, which weigh 1,008 lb. on one side, or only .425 per 
cent of the weight of the locomotive. A piston pressure of 
92 Ib. per pound of reciprocating parts is thus developed. 


Boiler 


While the locomotive approaches the Pennsylvania K4s Pa- 
cific passenger locomotives in starting force, the boiler ca- 
pacity compares closely with that of the Eés Atlantic type. 
Although the shell is somewhat shorter, the tubes have been 
made the same length by building the firebox without a 
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New Ten-Wheel Locomotive for 


combustion chamber. In certain details, furthermore, inter- 
changeability has been maintained, both for the sake of 
maintenance and to simplify fabrication. The E6s front end 
is an example of the former and the use of E6s dies in flang- 
ing the heavy barrel sheet connection for the top of the Bel- 
paire firebox is an example of the latter. The outside throat 
sheet and the lower half of the rear barrel course are flanged 
in one piece, but owing to the location of the firebox over 
the rear drivers, the throat is shallower than the E6s boiler. 
The internal diameter of the boiler is 7634 in. at the 
forward end and 8134 in. at the dome. This has made pos- 
sible the insertion of 242 two-in. tubes and 36 five-and-one- 
half-in. superheater flues, the same as in the E6s boilers. 
The firebox is 110% in. long by 72 in. wide and has a grate 
area of 55.13 sq. ft. It is equipped with a Security brick 
arch supported on three 3-in. water tubes. The grate is 
arranged with a slope of 17.8 per cent towards the front. 
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A Type A superheater, consisting of 36 units, with a heat- 
ing surface of 798 sq. ft. is used. The front end is of the 
self-cleaning type with an inside extension to the smoke 
stack reaching:slightly below the center line of, the boiler 
insuring proper draft through all flues. 


Steam Distribution 


The valve gear is of the Walschaert type with all parts 
made as light as possible consistent with the strength desired. 
A standard 12-in. piston valve is used. An air operated 


Heavy Local Passenger Service 


power reverse gear has been made standard for this type of 
locomotive. These designs are equipped with the Alco gear, 
which is provided with an auxiliary air reservoir and check 
valve to retain sufficient air for reversing the gear several 
times, or holding it in place in case the main supply of air 
fails for any reason. 

The throttle is of the floating stem type with drifting at- 


tachment, a design which is exceptionally easy to operate 


and responds instantly to any movement of the throttle lever. 


Frames and Running Gear 


The frames are of cast stee] four inches wide and reinforced 
to 7% in. over the driving boxes. The driving axles have a 
3-in. hole drilled through the center to facilitate their heat 
treatment. The journals are 934 in. by 13 in. 

The piston rods on these engines are not of the extended 
type but are hollow drilled. They are 4 in. in diameter and 
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Belpaire Firebox of Pennsylvania Ten-Wheel Passenger Locomotive 
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have a 214-im. hole drilled through the center from end to 
end. This hole is reduced to 114 in. at the piston fit and to 
34 in. at the crosshead fit where the ends of the rods are 
forged down. An important feature in the design of the 
piston rod is that its length is such as will enable the piston 
to be pulled out of the front end of the cylinder without cut- 
ting the piston rod loose from the crosshead. The piston is 
made with a rolled steel center and a cast iron bull ring 
fitted with cast iron piston packing rings. 

The main rods are of I-section, 714 in. deep at the rear end 
and 7 in. at the front end, with a 514-in. milled section of 
the rod maintained throughout the length. The flanges are 
414 in. wide and taper from 34 in: in thickness at the for- 
ward end to one inch at the rear end. 

The crosshead runs on three bar guides and is of exception- 
ally light construction. 

A comparatively large tender is used with these locomo- 
tives because of the fact that many of them will be used 
where track tanks are not available. The water capacity is 
7,800 gal. and coal capacity approximately 15 tons. The 
tanks are carried on four-wheel trucks, the front with 514-in. 
by 10-in. journals and the rear will have 6-in. by 11-in. 
journals. 


TABLE OF THE DIMENSIONS, WEIGHTS AND PROPORTIONS 


Type of locomotive ii is cd 4-60 
Servie atra bs Passenger 
Cylinders, diameter and stroke...... SAA 24 in. by 28. in. 
Valve gear, tyDl.....oooooooooocmocmomoo». ds Walschaert 
Valves, piston type, 8iZ0.............. A E aw 12 in. 

Maximum Travel ................... E E A AE needs in. 

Outside lap ................. ere rr Ey Oe i er .1A in. 
Weights in working order: 

On drivers ...........o.. OT ret pts As 178,000 1b. 
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On front tricks ini dd 59,000 Ib. 
Total ënginë visos ta e ai 237,000 Ib. 
Tender ini A UA Pee a 176,500 Ib. 
Wheel bases: 
Driving ¿nidad Peden 14 ft, 3 in. 
Total enginë ar ASS AAA EAS E A 26 ft. 6 in. 
Total engine and tender............o....oo.ooooonooo.o».».o. 62 ft. 7% ın. 
Driving wheels, diameter outside titTeS..........o..oooooooomomo eens 68 in. 
Boiler: 
DN Pe sconces ance tga Kase eae we ee eae ate RASS Belpaire, wide firebox 
A iment Piss Se in 4 EE aS eee nee eee 205 Ib. 
Ped A eae sek ee a a ee eee A oe EE . Bit. coal 
Diameter, first ring inside... ......... ccc cee cece tet ec eeenes 76% in. 
Firebox, length and width.................oo.oooo.oo. 110% in. by 72 in. 
Height to crown sheet, back........ E .48 in. 
Height to crown sheet, front.............o o... oooooooonor.oooo». 73% in. 
Tubes, number and diameter......... 0.0... 0. cece ewe eee eees 242—2 in. 
Flues, number and diameter. ...........o..o.ooo eo... o.ooo.oo.oo 36—534 in. 
Length between tube sheets.......0.. 0.0.00. ce eee eee cence eeeeces 15 ft. 
Gas area through tubes and flues..............ooooo.o.oooooo.o.. 6.92 sq. ft. 
Grate area rial Canales eae aot eee 55.13 sq. ft. 
Heating surfaces: 
Firebox, comb. chamber and arch tubes................o.o.oo... 185 sq. ft. 
Tubes. and: NUES. Lisa enari bak Aen se eee eee oe ea eens 2,677 sq. ft. 
Total evaporative 55036665 6 BS ada ita 2,862 sq. ft. 
Superheating <a reo pde eee ines 798 sq. ft. 
Comb, evapcrative and superheating...... ay Sah ne ..........3,660 8q. ft. 
Tender: 
Water capacity ........... E ea aan 7,800 gal. 
Fuel capacity 2655694 cas 346 95.5 ads Oke oes 29,300 1b. 
General data estimated: 
Rated tractive force, 85 per Cent............ooooooomomm»o rr... 41,328 Ib. 
Cylinder horsepower (Cole) ...........cc cece cece cece estcceeee 2,128 hp. 
Speed at 1,000 ft. piston speed............. 0. ccc cee eee 43.3 m. p- i 
Steam, requires per OUT. cios oscar esida 44,262 1b. 
Coal required per hour...........0.....ooooonocccono2om.o.o ..6,916 Ib. 
Coal rate per sq. ft. grate per hour.............oooooooooom..»oo 125.4 Ib. 
Boiler proportions: 
Comb. heat. surface + cylinder hp.......... ccc ccc ccc ccc ccccecccces 1.72 
Tractive force -- comb. heat. surface..........cc. cece cc eceeees ....11.29 
Tractive force X dia. drivers — comb. heat. surface.........o.o.ooo.oo.. 768 
Cylinder hp. + grate area............o.ooooooocomooonomoro.. ......38.6 
irebcx heat. surface, per cent of evap. heat. SurÍfacC.........o.oo.ooo.o. 6.5 
Superheat. surface, per cent cf evap. heat. surface... ...oo.o.oooo.o.». 27.9 
Weight proportions: 
eight on drivers — total wright engine, per Cent......ooooooo.oo.o.o 75.1 
Weight on drivers + tractive force.......ooooooooooomorrrorr$?.$?oroo 4.3 
Total weight engine — cylinder hp.. .....cccecccccccccees AN 111.3 


Bureau of Locomotive Inspection Report 


Increase in Defects and Accidents as Compared with Excellent 
Showing of Preceding Year 


Commission by A. G. Pack, chief inspector of the 

Bureau of Locomotive Inspection, for the fiscal year 
ending June 30, 1923, shows a marked increase in the num- 
ber of defects and accidents due to the abnormal prevailing 
conditions. An abstract of the report follows: 

The percentage of locomotives found defective increased 
from 48 per cent during the preceding year to 65 per cent, 
and the total number of defects increased approximately 
70 per cent. The deteriorated condition of motive power 
is sharply reflected in the increased number of accidents and 
casualties. A comparison of accidents and casualties during 
the year as compared with the preceding year shows an in- 
crease of 117 per cent in the number of accidents, 118 per 
cent in the number killed, and 120 per cent in the number 
injured. 

Records covering locomotive failures indicate that the num- 
ber of locomotive miles per locomotive failure decreased as 
much as from 50 to 70 per cent during the year as com- 
pared with the preceding year. Every locomotive failure 
caused by physical defects carries with it potential injury to 
persons, serious delay to traffic, and heavy property damage. 

During the year there were 57 boiler explosions which re- 
sulted in the death of 41 persons and the serious injury of 88 
others, an increase of 75 per cent in the number of such ex- 
plosions, 86 per cent in the number of persons killed, and 93 
per cent in the number injured, as compared with the preced- 
ing year. While most of these explosions were caused by the 
crown sheet having become overheated due to low water, the 
number of such cases where contributory defects or causes 


Te twelfth annual report to the Interstate Commerce 


were found increased approximately 135 per cent as compared 
with the preceding year. The contributory causes found 
clearly establish the necessity for proper inspection and re- 
pair of all parts and appliances of the locomotive and tender. 

During the year numerous accidents were investigated 
where welds made by the fusion or autogenous process were 
involved. The investigations fully support the position pre- 


LocoMoTIVES INSPECTED AND Derects Founpb 


1923 1922 1921 1920 
Locomotives reported ............ 70,242 70,070 70,475 69,910 
Locomotives inspected ............ 63,657 64,354 60,812 49,471 
Locomotives defective ........... 41,150 30,978 30,207 25,529 
Percentage inspected found defective 65 4 52 


8 50 
Locomotives ordered out of service 7,075 3,089 3,914 3,774 


ACCIDENTS CAUSED BY THE FAILURE OF Some Part OR APPURTENANCE OF 
THE BOILER 


1923 1922 1921 1920 


Number of accidentS................. 509 273 342 439 
Number killed rusas 47 25 51 48 
Number injured ........o..oooocooom... . 594 318 379 503 


ACCIDENTS CAUSED BY THE FAILURFE OF Some PART OR APPURTENANCE 
OF THE LOCOMOTIVE AND TENDER, INCLUDING THE BOILER 


1923 1922 1921 1920 
Number of accidentS................ 1,348 622 735 843 
Number killed sci. conan nadan ends 72 33 64 66 
Number injured ........ooooooom... 1,560 709 800 916 


DERAILMENTS AND AGCIDENTS Dur TO DEFECTS IN OR FAILURE OP Some Part 
OF 1HE LocoMoTIVE OR TENDER 


1923 1922 1921 1920 
8 7 


Number of derailmentst.................. 38 22 
Number killed uc ió 4 5 oa 7 
Number injured ........o.oooooooooomo.o.. 157 61 30 18 


* Only derailments reported by carriers as being caused by defect in or 
failure of parts of the locomotive or tender were investigated or counted. 


January, 1924 


viously taken that this process has not reached a state of 
development where it can safely be depended upon in boiler 
construction and repair where the strain to which the struc- 
ture is subjected is not carried by other construction, nor in 
firebox crown sheet seams where overheating and failure 
are liable to occur, or on any part of the locomotive or tender 
subject to shock or strain where, through failure, accident 
and injury might result. 

Numerous accidents have occurred due to the failure of 
autogenously welded seams and cracks in the boiler back 
head. One fatal accident of this nature occurred where an 
autogenously welded crack 21% in. long in the boiler back 
head failed while the locomotive was hauling a passenger 
train, resulting in death to the engineer and the serious in- 
jury of the fireman. The scalding water and steam escaping 
through the rupture compelled the engineer to leave the cab 


Low Water Caused Autogenous Weld to Open Up for 36 in. 


without being able to close the throttle or apply the brakes in 
the usual way. The engineer and fireman climbed out of and 
around the left side of the cab to the running board and to 
the front end of the locomotive, where the angle cock was 
opened and the brakes applied. 

Accidents caused by defective grate-shaking apparatus in- 
creased from 48 during the preceding year to 138 during the 
present year, an increase of 187 per cent. The major portion 
of these accidents were caused by the shaker bar not having 
a proper fit on the fulcrum lever. Since it is impossible to 
avoid the changing of shaker bars from one locomotive to 


Assortment of Non-interchangeable Grate Shaker Bars Found at 
One Small Terminal 


another, each carrier should adopt a standard whereby shaker 
bars are made interchangeable with a proper fit on the ful- 
crum levers. 

Accidents due to the failure of injector steam pipes in- 
creased from nine during the preceding year to 40 during the 
year. A majority of these accidents were due to the injector 
steam pipe pulling out of the brazing collar due to defective 
workmanship and to breakage caused by weak, light con- 
struction and to defective material. In many instances the 
failure of injector steam pipes was contributed to by the 
injector not being properly fastened so as to relieve the steam 
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pipe from the weight and vibration of the injector and its 
connections. 

Accidents which reflect the general condition of driving 
gear, running gear, etc., increased materially. For instance, 
main and side rod accidents increased from 23 to 53; valve- 
gear accidents increased from 18 to 59; and accidents due to 
failure of reversing gear increased from 53 to 100. 

During the year 230 applications were filed for extension 
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Overheated Crown Sheet Pulled Away from 238 Radial Stays and 
Pocketed 17Y2 In. Without Other Material Damage 


of time for removal of flues. Investigation disclosed that in 
34 cases the condition of the locomotives was such that no 
extension could be granted. Fourteen were in such condition 
that the full extension requested could not be authorized, but 
an extension for a shorter period was allowed. Fourteen 
extensions were granted after defects disclosed had been re- 
paired. Thirty applications were withdrawn and the re- 
maining 138 were granted. 
There were filed 5,076 specification cards and 11,187 


Dangerous Condition of Footboard Fastenings on Tender of Switch 
Engine 


alteration reports necessary in determining the safe working 
pressure and other required data for the boilers represented. 
These cards and reports were analyzed and corrective meas- 
ures taken with respect to numerous discrepancies which were 
found. It was required that many older and weak boilers 
be reinforced or the working pressure reduced. 

In two instances appeals were taken from the decision of 
inspectors and after careful consideration of existing con- 
ditions the appeals were partially sustained and partially 
dismissed. The decisions of these inspectors were techni- 
cally in error, but practically correct. 

The recommendations for betterment of service made at the 
close of the report were the same as last year. The following 
is a brief summary of these recommendations: 

That the act of February 17, 1911, be amended to provide 
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Persons KILLED AND INJURED, CLASSIFIED ACCORDING TO OCCUPATIONS 
1923 1922 1921 1920 
rm a 


Y Y E TY 
I 5s © ¿ Y 5 2 5 
E i A AE ee Gee 
Members of train crews: 
Engineers ............. 19 484 11 213 18 237 16 272 
iremen .....oooo.o.o... 16 597 10 277 25 360 20 404 
Brakemen ............. 12 137 7 66 13 64 9 77 
Conductors ............ 1 35 25 2 20 2 19 
Switchmen ............ 2 32 1 13 3 15 4 19 
Roundhouse and shop em- 
ployees: 
Boiler makers ....... ia 3 19 1 10 1 7 2 9 
Machinists ............. 2 14 4 9. 1 3 1 20 
Foremen ...........o.o. 1 6 es 1 1 3 ve 3 
Inspectors ........... eae dee a 2 ‘ie Sass 1 
Watchmen ............ 1 6 . 3 4 4 3 
Boiler washers ........ 1 ee 1 > rr 13 
Hostlers .............o. .. 31 de 10 8 13 
Other round house and 
shop employers ..... 4 29 1 15 1 25 3 30 
Other employees ......... 4 36 2 23 2 16 4 26 
Non-employees .......... 6 123 “a 41... 21 1 7 
Total: catalina 72 1,560 33 709 64 800 66 = 916 


ACCIDENTS AND CaSUALTIES RESULTING FROM FAILURES OF LOCOMOTIVES AND 
TENDERS AND THEIR APPURTENANCES 


Year ended June 30 
1923 1922 1921 
3 2 2 
5 8 5 Y 
Part of appurtenance 3 * E 3 Y E SY £ 
o = = gs 2 gs 4 
< M & ¿Y § <M E 
Air reservoirs ...o.ooo.... A 6 7 3 a’ 3 Do os 1 
Aprons ...........o e... ....... 8 e 8 11 ee 11 16 ee 16 . 
Arch tubes ........o..... Bats 12 2 17 de 2 5 § a 5 
nan pan blowers . ese 19 19 7 7 5 ee 5 
ais ite OR iat 6 7 5 17 re 6 
Blow-off cocks .e...... e. 00000 28 . 29 16 16 14 e. 14 
Boiler checks ....... aa 12> -% 12 4 4 7 1 7 
Boner s losions: 
ell explosions ....w. eee ed ee .6.... 1 .. 1 ` s.e ... ... 
$: Crew sheet; low water; 
no contributory causes 
found ........o.... 19 24 27 13 15 23 20 19 26 
C. Crown sheet; low water; 
contributory causes or 
defects found ...... 34 15 56 14 6 27 33 24 $2 
D. Firebox; defective stay 
bolts, crown stays, or 
sheets e... s .. > .0..00 4 2 5 5 1 5 1 2 eee 
Brakes and brake rigging.. 27 1 56 10 2 24 6 .. 6 
Couplers ...oooooomoooo».».. a 25 1 27 21... 23 11 1 13 
Crank pins, collars, Al... 12 .. 18 10 .. 10 6 3 8 
Cross heads and ides.. 10 -.. 10 4 .. 4 4 1 4 
Cylinder cocks an rigging. . Tk .. 11 3. 3 A ss 4 
Cylinder heads and steam 
ests e... 600000060000 8 ee 8 3 ee 3 6 ee 6 
Draft appliances .......... 13. 14 6 9 8 .. 9 
Draw gear .......... peatas 16 2 16 7 rr 7 8 1 8 
Fire doors, levers, etc..... 26 .. 26 A 2 8 .. 8 
Flues 56800000090000005000008 44 ee 59 28 eo 32 32 1 35 
Flue kets 8.048. 0. 0000000000 2 es § 1 1 ... 1 1 ...o 
Foot boards ............- se 36 1 33 11 1 10 8 3 5 
ge c s 8000000000000000 > ( EE . e o. . 2 .. 2 eee ee ees 
Grease cups ........ iisen 6 1 6 k ae 3 Z @ 7 
Grate shakers .......... gem JESS oa 138 49 .. 49 85 .. 85 
Handholds ...........-.. mi 34 2 32 12 1 11 19 .. 20 
Headlights and brackets.. 8 .. 8 dee 2 8 2 6 
Injectors and connections 
(not including injector 
steam pipes) .......o.... 33. (wt 33 21 24 15 2 13 
Injector steam pipes....... . 40 .. 46 9 9 15 .. 17 
Lubricators and connections 22 .. 22 9 9 12 .. 12 
Lubricator glasses ....... ts 10 .. 10 r A 3 So. as 3 
Patch bolts o 8 epee 28.8 eee 3 ee 3 aao .. oeo» oe . o e. eè 
Pistons and piston rods.. 14 1 13 6 .. 6 e 2 
Plugs, arch tube and washout 18 3 27 12 1 19 15 .. 18 
Plugs in firebox sheets.. a Va a 2 de 3 2 is 2 
Reversing gear ........... . 100 .. 100 53 .. 53 65 .. 65 
Rivets . a 6.000 0000000000000000 5 ee 8 ae eo ee eee 4 . è 5 
Rods, main and side. err 53 3 57 23 .. 27 18 .. 21 
Safety valves CU S EE S EE E SE E e eee Lak E .. ee ...e . £ . ee ee oes ee eee 
Sanders ...essesesssseseso 4 .. 4 2 u 2 wee: ws vee 
ties bearin ee soco o oe ce NT "9 ET i “1 s ese +... .2.2. 3 
rings and spring rigging : 
Squirt hose . T #eseoe @eeenee 67 ee 69 54 ee 54 82 ee 82 
Stay bolts . 01090000000. a 7 ee 8 6 . æ 8 eee e eee 
Steam piping and blowers.. 19 .. 19 9 .. 11 9 . 9 
Steam valves .......... ees 16 1 16 6 .. 6 11 .. 13 
A esnin e areas 6 43 8 Z oai 8 A 7 
Superheater tubes ......... 10 .. A > . 2 
Throttle glands ..........-. ; A 1 Les 1 : desis 
Throttle leaking ........ ee 6 6 3 1 2 3 3 
Throttle rigging ........... 19 2 19 $ aa 5 l a 1 
Trucks, leading, trailing or 
tender cuides dea 25 5 101 11 2 25 6 .. 8 
Valve gear, ‘eccentrics and 
TodS ic ds dans 59 2 59 18 .. 18 10 .. 10 
Water glasses ............ r 35S ss 35 19 . 19 25 .. 25 
Water-glass fittings ....... e 8% 7 6 Lo iva 2 
Wheel s (EE EE SE EE E EE E EE EE 95900000 .. 10 1 19 8 1 7 4 1 4 
Miscellaneous ...... ....... 170 1 179 61 .. 61 91 2 117 


Total ......ooo.ooo... 1,348 72 1,560 622 33 709 735 64 800 
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for not less than 50 additional inspectors and increased com- 
pensation adequate to carry out the purpose of the law. 
That all coal-burning locomotives have mechanically 
operated fire doors so constructed that they may be operated 
by pressure of the foot on a pedal or other suitable device. 
That a power reverse gear be applied to all locomotives, 


Two Broken Stayboits With Heads Welded Over and One With 
Hole Plugged ° 


That all locomotives be provided with an automatic, power- 
operated bell ringer. 

That the cab of all locomotives not equipped with front 
doors or windows of such size as to permit of easy exit, have 
a suitable stirrup or other step and a horizontal handle on 
each side approximately the full length of the cab. 

That all locomotives where there is a difference between 
the readings of the gage cocks and water glass of 2 in. or 
more under any condition of service, be equipped with a 
suitable water column, to which shall] be attached three gage 


Locomotive Was Still in Service, Although Gage Giass Connection 
Was Practically Closed by Scale 


cocks and one water glass, also one water glass with not less 
than 6 in. clear reading on the left side or back head of the 
boiler. 


HanpD BRAKES FOR BRITISH CARS.—By an order made on Novem- 
ber 7, 1911, railway companies owning less than 3,000 wagons 
were given 10 years in which to equip their wagons with brakes 
on either side; companies having between 3,000 and 20,000 wagons 
had 15 years, and those with over 20,000 were given 20 years. 
One result of the recent grouping of the railroads is that while 
some of the constituent companies had under 20,000, and thus 
had to complete the work by 1926, under grouping they will get 
the maximum time. 
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Car Inspectors and Car Foremen's Convention 


Conclusion of 1923 Convention Report—More of the Papers and 
Discussion of Billing Rules 


GENERAL report of the convention of the Chief Inter- 
change Car Inspectors’ and Car Foremen’s Associa- 

tion of America, held in Chicago, October 3, 4 and 5, 

was given in the December issue of the Railway Mechanical 
Engineer. Included in this report was the discussion on 
Interchange Rules and the paper on Lubrication. Other 
papers and discussions follow. More will appear next month. 


Prevention of Loss and Damage to 
Freight 


By T. A. Ward 
District Freight Claim Agent, New York Central 


One of the most strikingly successful campaigns of any 
kind, for increased efficiency, ever carried on by the railroads 
of this country has been the campaign that they have been 
waging, and are still waging, to reduce loss and damage to 
freight and the resulting claims that must be paid. 

In spite of this fact the direct losses sustained by the rail- 
roads from the inadequate conditioning of goods, as well as 
from the improper bandling of goods while in transit, has in 
recent years averaged from fifty to one hundred million dol- 
lars annually; and to this great loss may properly be added 
measureless amounts sustained directly or indirectly by pro- 
ducers and consumers through failure adequately to prepare 
shipments, so that with reasonable handling by the railroads 
they will reach their destination in sound condition. 

Those who discover irregularities, or acts of carelessness 
in freight handling, and neglect to correct them, or who 
permit losses or damages to continue without effort to remove 
the cause, are, unintentionally, perhaps, but surely retarding 
their own progress, as well as aiding in the continuance of 
that which others are striving to remove—the avoidable 
causes for loss and damage to freight. 

Daily observation would indicate that at least 40 per cent 
of the cars actually transferred is on account of improper in- 
spection at the originating point, where cars should have been 
repaired and placed in fit condition before being loaded, and 
that at least 60 per cent of the loads adjusted is due to im- 
proper cooperage at doorways of cars, cars too weak to with- 
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stand the service; a large number of cars having no cooperage 
whatever to protect the lading, and on open cars improper 
blocking and staking, coal cars with defective hoppers and 
doors which have not been properly closed at the mines or in 
transit. 

Loading defective cars before they have been inspected by 
inspector at the warehouse is a very serious matter. A car 
might have been all right for the commodity brought in, but 
not for the outbound shipment. Every car at the warehouse 
should be inspected after unloading, and markings religiously 
observed. We are bound to have man failures and some de- 
fects cannot be detected by visual inspection. Closed door 
inspection is made to determine whether there is a ray of light 
coming through at any point. 

Recently I went through some of our yards in a study of 
hump and flat yard switching, but came out quickly when 
some cars came together, and I can assure you that it was not 
at the rate of two or three miles per hour. 

Twenty-three million dollars was the cost to the principal 
railroads of the United States last year in freight claims, 
because of rough handling of cars, derailments, delay and un- 
located damage, and these four causes alone were responsible 
for almost half of the entire loss and damage bill. 

Personally, I do not look upon rough handling of cars as 
a difficult thing to overcome. We know that most of this is 
occurring in the yards and there is no good reason to my 
mind why it cannot be practically, if not entirely, eliminated. 

I believe we should make personal appeals to all engine- 
men and yard men to do what they can to eliminate entirely 
rough handling and endeavor to build up within them a feel- 
ing of interest and a spirit of loyalty, but we must go further 
and see that instructions given are literally complied with 
and then give the question of rough handling full and proper 
supervision at all times. 

I cannot think of a more practical plan than to work with 
the men who actually handle the cars. I am frank in saying 
that it is my personal opinion that this all-important subject 
has not yet reached the attention it deserves. I am afraid 
that a great deal, which has been written and said on this 
subject, has failed to reach the men who actually perform the 
work and that sufficient pressure has not yet been, brought to 
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bear, in order to bring about the result that we are after. 

It has been said that rough handling, resulting in damage 
to equipment, is something greater than sixteen times in 
amount than the damage to freight itself, and that the cost 
of setting out crippled cars, handling them, and delay to them 
is a very important factor to be considered in this question 
of rough handling. 


Delay to Freight 


Delay of itself not only causes claims, but greatly increases 
the hazard of theft, deterioration, fire, freezing, and damages 
by the elements. Therefore, we must see that cars make 
scheduled trains; that cars requiring weighing are weighed 
promptly; that hold tracks are switched at least once daily, 
and that loads requiring repair track movement are given 
preferred attention. Proper chalking or carding, and the 
prompt and correct handling of waybills are also essential, 
if costly delays are to be prevented. Diversion orders re- 
quire special attention that change may be accomplished 
promptly and car moved in accordance with the new instruc- 
tions and to avoid rehandling, delay and resultant damage. 

In talking with a general foreman not long ago, he said, 
“Any number of cases have been brought to my attention 
where wheels are applied with rusty journals and many more 
with dents in the journals caused by wheels coming in con- 
tact with flanges. These cars run without causing any trouble 
while they are empty, and many times are overlooked when 
they come home, but they will show up a hot box when they 
are loaded and are placed in fast trains.” 

Again he said, “I was called to make an inspection of a 
car where the water was dripping through the roof, the 
roof seeming to be in good condition, there was no apparent 
reason why this condition should exist. Upon making a closer 
inspection and having some of the roof boards removed, I 
found the entire top course of roof boards were applied new, 
but the old roof paper was left on, which was worn out and 
the new roof boards were spliced in fifty-six different places. 
As a result, the entire insulation on this car was water soaked, 
which necessitated the renewal of the entire roof, ceiling in- 
cluded, not mentioning what happened to the side walls.” 

The gentlemen who are in the yards most of the time 
ought to appreciate the difficulties experienced in connection 
with open-top cars, particularly the hopper type, loaded with 
bituminous coal. One prominent terminal was handling 
about five hundred such cars every 24 hours, and those in 
charge are frequently obliged to arrange for the adjustment 
of about 50 cars in every 24 hours, due to the bad condition 
of the hoppers, corrosion and, in some instances, the hoppers 
not properly pulled up and closed at the point of loading. 

A serious condition, as I have noted from time to time, 
is the lack of energetic methods in handling cars in our 
terminals for re-icing, when they are condemned for defects. 
It should be impressed upon the minds of all concerned that 
perishable freight, particularly under refrigeration, should 
be treated the same as passenger service. As witnessed in 
my own visits, some of these cars are sandwiched in with 


other cars in the train yards at terminals and a serious delay. 


occurs, while to my mind they should not be lost sight of by 
the yard department or agent, under any circumstances, while 
being held, particularly in extreme weather. You know how 
many large claims arise from this source, due to 12 to 36 
hours’ delay at terminals, which should be overcome through 
some systematic method. 

Your help has enabled the carriers to reduce loss and 
damage considerably during the past year, but there is much 
more work still to do, and with your assistance we hope to 
cut down freight loss and damage to the very bone. If we all 
get into the game wholeheartedly, we can prevent this waste 
which, directly or indirectly, is a burden upon everyone. 

With your permission, I will relate several claims the 
carriers were obliged to pay during recent months: 

Shipments of machinery including an 8-ft. fly wheel, only 
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handled by carrier in switching service, and the revenue 
derived did not exceed $5.00, yet the shipment was so roughly 
handled in switching that the fly wheel was knocked off the 
flat car upon which it had been loaded, causing an expense 
for repairs amounting to $529.82. 

Shipments of machinery, because of their bulk, must be 
handled as carefully as other freight, and the very nature of 
the commodity does not extend to anyone the privilege of 
switching at a higher rate of speed than is consistent with 
the phystcal safety of the shipment. 

Sheet steel, because of its oiled surface to prevent rust, etc., 
in transit, is difficult to handle, even in ordinary movement 
of a car, and when there were unmistakable evidences of the 
car itself receiving mishandling, it naturally follows that the 
damage which the shipment has suffered is chargeable directly 
to negligence of the carriers, because of rough handling. This 
condition recently was recorded at a point on the rails of an 


An Example of Unfit Containers, Poor Loading and No Bracing 


eastern carrier, and, in order to reduce the damage to a 
minimum, the shipment was returned to the shippers, and the 
cost of reconditioning totaled $1,969.67. 

A consignment of machinery including grinders, counter- 
shafts, etc., properly braced in car to withstand ordinary 
handling was accepted for movement, and freight charges of 
$70.09 assessed on the total tonnage of 24,000 lb. When the 
shipment reached its destination, the machines had been 
tipped over and badly damaged, the car bearing evidence 
of mishandling by the carriers. The total cost of repairs 
was $2,689.89. 

Loaded freight cars regardless of their contents should be 
handled as carefully as a stock of dynamite. 

Claim representing damage to shipment of 189 coils of 
iron wire, moving between two eastern points. This being a 
carload shipment, it developed that the car was assigned by 
the receiving clerk to the shippers without proper inspection 
of the equipment being made to see if it was suitable for this 
commodity. Car had previously contained salt, was not 
properly cleaned after unloading, resulting in wire corroding 
and rendering same unfit for use. 

A few minutes of receiving clerk’s time spent in proper 
inspection of the car would have saved carriers $1,269.00. 


Discussion 


T. J. O’Donnell (Buffalo, N. Y.): When you, as operat- 
ing men, show a cost per car to your general superintendent, 
do you realize that cost per car is partially eaten up at the 
other end of the line by freight claims? When you reduce 
cost one or two cents a car by five-mile switching, somebody 
has to pay for it, and the railroad handling that car is the 
one that pays. I often wonder if our big operating officers 
realize that, in reducing the cost per_car, by taking off car 
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riders, by hurrying the yard department force, by patting 
the yardmaster on the back, they are wasting money in some 
other way. 

For the last three years it has been almost impossible to 
handle cars through our gateway into Canada without trans- 
ferring at least 20 or 25 cars a day, due to the hoppers being 
open from three to nine inches, and you cannot do anything 
with them, due to lack of care at the point of loading. I 
contend there should be more positive inspection at the gate- 
way of the mines when the equipment is given to the railroad 
to pull to its destination. That is the place to condemn the 
car and see if we cannot start it out on its five or six hundred 
miles in a serviceable condition. 

Rough handling of cars and defective equipment mean a 
transfer of about 800 cars a month out of 350,000 cars, but 
I am happy to say that our freight equipment, at the present 
time, is about 30 or 40 per cent better than it was three 
years ago. We very rarely now run into a 30-ton wooden 
underframe car. 

C. C. Stone (Southern): I would like to ask Mr. Ward 
if it is not true that initial specification does make the 
shipper partly responsible for the condition of the car when 
loaded? The reason I speak of that, a lot of industries 
order a car for rough freight and take the same car and load 
it with a finished product. Later, we will get a claim, and 
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Good Bracing But Uprights Too Short; Surface Tiers Braced by 
One Piece of 2-in. by 4-In. Lumber Not Securely 
Nalled; Load Shifted 


the car department has not had an opportunity to inspect 
the lading. 

Mr. Ward: If the shipper has not given the railroad an 
opportunity to inspect the lading we would not pay such a 
claim as that, and I do not believe any other carrier would 
be forced to pay it. Some carriers might pay a claim like 
that for policy reasons or something of that kind, but we 
would not. 

W. R. Rogers (Youngstown, Ohio): In selecting cars, we 
do it in accordance with the supply and demand. If we 
have a good supply, we give you a good car. If we haven't 
a good supply, we do the next best thing. 

Mr. Ward: That is wrong. You are hurting our claims 
and you are hurting the operation. 

Mr. Rogers: You want the business. 

Mr. Ward: No, we don’t. We don’t want to load a car 
that is unfit to be loaded. We might get $25 revenue and 
lose $2,000 in claims. We might better wait to get a car 
that would carry that load safely to its destination. Any car 
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man who will deliberately say he did not have a car which 
would carry the load safely, but he took the next best thing, 
is making a serious mistake. 

Mr. Rogers: You misunderstand me. I do not want to 
take a car for grain without a roof, but the time comes when 
we haven't a car for 100 per cent loading. Isn't it better 
to have an inspection at the originating point than to have 
none, and thereby pro rate the expense of the claim? 

Mr. Ward: 1 would not advocate that at all. That would 
be contrary to what 1 am preaching. 

E. G. Chenoweth (C. R. I. & P.): I would like to say 
a word in defense of Mr. Rogers. The claim department, 
of course, has the idea that we should load cars, in order 
that there will be no claims or no liability of claims. Now, 
we know, it is not always possible to furnish Al cars for 
the commodity called for, and, therefore, we do the next best 
thing. While we are more apt to get claims, we are not 
liable to get claims for every car that we furnish. As the 
demand gets greater and the car shortage gets greater, we 
are liable to furnish a less efficient car. 

The Rock Island is a grain railroad, and, in following 
this up all summer, I know we picked Al cars. We used 
the flour cars or cement cars for grain, but if we did not 
have those cars, we surely did not let the loads get away. 
We used other cars, even if they required double cooperage, 
and, therefore, while the claim department might say we 
were disobeying orders, I rather question that statement. 

Mr. Zachretz: We card cars for the commodity for which 
they are supposed to be loaded. We even take cars marked 
“rough freight” and allow them to go west loaded with 
rough freight, and when they come back the rough freight 
tags are still on and they are loaded with grain. Now, how 
is the car department responsible for that? As mechanical 
men, all we can do is to see that the cars are properly side 
carded for the commodity for which they are supposed to be 
loaded. If they are loaded with some more particular com- 
modity, than I think the freight claim department should 
get after other departments. They should get after the 
operating men. They should instruct the agents that when 
they have a car to be loaded and it is properly marked for 
rough freight only, they must see that it is not loaded with 
flour, that it is not loaded with grain. They must see that 
it is not loaded with anything liable to leakage or damage 
by moisture. 

Mr. Campbell: The proper position of door protection 
for flour cars is not up to the car department. In the mill- 
ing district in Minneapolis, where we load about four hun- 
dred cars a day, the Western Grain Bureau entered into an 
agreement with the milling companies whereby it was not 
necessary to put door protection in the cars, They found 
they got better results by pyramiding the flour in the car 
than they did when they had side door protection. 


Paper by A. J. Mitchner 


[A. J. Mitchner’s paper on Car Inspection which won the 
first prize offered by the Ratlway Mechanical Engineer (see 
the May, 1923, issue) was read at this point and then dis- 
cussed as follows :—Editor.] 

Jos. Dyer (Youngstown, Ohio): There is one point I 
would like to have brought out in connection with the report 
just read, and that is, does a cracked wheel and other live 
defects show more on a certain type of car? 

A. J. Mitchner (M. C.): The defective cracked wheel is. 
caused by the brake striking in the majority of cases. Nine 
times out of ten it is cracked in the plate, sometimes on the 
tread. We have also found wheels bursted. That is usually 
caused by an error in the axle fit. 

Chairman Armstrong: I have had much to do in my 
time with hot boxes, which seem to be receiving considerable 
attention at this session, and I have seen the time when pos- 
sibly we might have used very nearly the amount of oil that 
our friend, Mr, Charlton, said they used; but I amywonder- 
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ing if he wants us to go home and tell our people that he is 
using a half pint of free oil to each box. 

A. J. Charlton (O. S. N.): I do not mean that we put it 
in every box; only where it is required. We find some boxes 
with the packing dry enough to wipe your hands on, and 
those are the boxes we oil. We find other boxes that have too 
much. 


Paper by Wm. J. Owens 


[Wm. J. Owens’ paper on Car Inspection which won the 
Railway Mechanical Engineer second prize (see the May, 
1923, issue) was read at this point and owing to lack of time 
there was no discussion.—Editor. ] 


Questions and Interpretations 
Question Box Committee 


A. Herbster (N. Y. C.): Before the questions and interpre- 
tations are read may I ask if these recommendations will go 
to the A.R.A. Committee, or will they be followed by the rank 
and file, in billing? 

Chairman Armstrong: Those which Mr. Jamison spoke of 
as recommendations will now be read and no interpretation 
issued. We cannot issue an interpretation on a recommenda- 
tion. 

Both questions and answers were read by B. F. Jamison 
(Southern), chairman of the committee, as follows: 


Rule 17—P Triples on Freight Cars 


Interpretation 15, following Rule 17, states that triple 
valves having removable check valve cases are convertible 
to K type. P-1 and P-2 triple valves have removable check 
valve cases. 


Q.—Should they be considered convertible? 


A.—P-1 and P-2 triple valves are not convertible. These valves are for 
passenger pet and Rule 17, Interpretation 15, covers repairs to freight 
equipment. If a railroad makes use of this type of triple on freight equip- 
ment, they will have to be governed by the freight rules. See Supplement 
No. 1, Item 57-U, 1922 Ccde. 


Mr. O'Donnell (Buffalo): I move that this interpretation 
be accepted. 
The motion was duly seconded and passed. 


Car with Worn Flange Derailed and Damaged 


Foreign car derailed at A end—B end not derailed—,; 
cause of derailment “worn flange wheel.” When car had 
been rerailed, it was found to have the following defects, 
which did not exist previous to the derailment: Brake beam 
and brake rigging broken at A end; truck side bent at A end. 


Q..—When repairs are made, how should the bill be rendered? 


A.—Car owners shold be billed with renewal of the wheel, material and 
labor. The billing repair card for other repairs should be marked “No bill.” 


The interpretation as rendered was accepted. 


M. J. E. Mehan (C. M. € St. P.): I do not think the 
decision of the committee is correct. As I understand the 
question, there was a derailment. There was the worn wheel 
and the damaged truck side, which are at the same end of the 
car, and if that is true, the damaged truck side has to be 
taken off, which consumed the labor of the wheel change. 
Therefore, the labor of the wheel change cannot be charged. 

W. W. Wilson (C. & O.): I cannot agree with our friend 
from Milwaukee, in that the labor would not be applicable 
in this case because Rule 65 shows where it is a delivering 
line defect for wheels or axles. There are three arbitration 
cases, one in particular, if I remember correctly, No. 697. 
That was rendered in back years, but there are two later 
cases, No. 1138 and 1156, as well as Rule 42, which at the 
present time divide the responsibility, whether owner’s, or 
delivering line’s, and the committee has always decided that 
the cause of the derailment is properly charged to the car 
owner, only if the car has been jacked for the broken frame. 
I will agree with Mr. Mechan that we cannot charge, because 


VoL. 98, No. 1 


the “Jack Case Decision, No. 1042,” states that the deliver- 
ing line defect shall be the primary cause for removal, and 
the labor for jacking is not chargeable to the car owner. 

Mr. Jamison: Mr. President, the committee agrees that 
the labor should be charged to the truck side. That is 
assumed as a responsibility in so far as it is covered in that 
way and, with the permission of the association we will make 
that decision so read. l 

A motion to accept the interpretation was carried. 


Rule 33—Safety Appliances 


Q.—In view of interpretation under this rule and Arbitration Decision 
1277, are the repairs to safety appliances, such as handholds, sillsteps, un- 
coupling levers and brake haha chargeable to the car owner when such are 
damaged by derailment and not invclved with other delivering line damage? 


A.—Can be charged when no other delivering line defect exists. 


No objection was entered on this decision. 


Rule 60—Cleaning Brakes 


Rule No. 60, with interpretations, provides that charge 
cannot be made for the second cleaning of air brakes on the 
same car, on the same line, within 60 days from the date of 
the first cleaning. 


Q.—Could charge be made for a third cleaning of the air brakes on the 
same car and road, providing the third cleaning was within 60 days from the 
second cleaning for which no charge was made, but more than 60 days from 
the date of the first cleaning? 


_ A.—Ne charge can he made for such a third or subsequent cleaning. It 
is simply an evidence that the work has not been correctly performed. 


Mr. Jamison: I would like to say that someone spoke a 
moment ago about the questions not being in proper form. 
That is the difficulty I have experienced with most all ques- 
tions I have received, not only for the purpose of this com- 
mittee handling, but for handling in my own work. As a 
rule, the person asking a question only gives you meager in- 
formation, and the committee has borne that in mind, and 
attempted to give only a general answer, based entirely on 
the information given. You have no right to assume there 


‘is anything else done or not done, when there is any other 


condition than that which is stated plainly in the question. 
The following question does not sound very clear, but I 
understand what is wanted. 


Brake Cylinder Gaskets and Bolts 


Q.—When a brake cylinder gasket is applied, it is found necessary to 
renew the brake cylinder belt, securing the cylinder to the brake cylinder 
block, account of these bolts being broken on arrival of the car at the shop. 
Can additicnal labor be charged: 


The questioner means that we get a charge of 93 cents 
labor for applying a brake cylinder gasket. The detailed 
statement following that 93 cents, it is anticipated that you 
would remove the reservoir, which consists of two bolts 
holding the reservoir to the reservoir block. Now, it is often 
found that the bolts holding the brake cylinder are broken, 
and the questioner wants to know if, when these bolts are 
broken and he has to renew them, he can make an additional 
charge. | 

A.—Yes, charge regular bolt labor, as per Rule 107, Items 90 and 91. 

The interpretation was accepted. 


Charge for Wrong Wheels 


A car offered in interchange, stenciled for steel wheels, is 
found to be equipped with one pair cast iron wheels cov- 
ered by defect card. The receiving road finds it necessary 
to renew the cast iron wheels on account of being defective 
and also finds it necessary to perpetuate wrong repairs by 
applying cast iron wheels on account of having no steel 
wheels in stock. 


Q.--Is the road that originally carded for the wrong wheels or the read 
that perpetuated the wrong wheels responsible to the car owner; also what 
charge, tf any, should te made for the application of cast iron wheels at the 
time wrong repairs were perpetuated ? 


A.—The intermediate line not applying the steel wheels is in no way 
responsible for the wrong repairs that were made to the car, as the defect 
card attached to the car assumes the responsibility of the wrong repairs 
mentioned, and the charge for cast wheels applied in accordance with 
Rules 101 and 107 is correct, leaving the defect card on car. 


The interpretation was accepted. 


JANUARY, 1924 


_ Rule 91—Date of Bill for Wrong Repairs 


Rule 91 provides that bills rendered one year after date 
of repairs may be declined. 


Q.—Should not the same principle apply in cases of wreng repairs cor- 
rected and billing repair card 90 days in possession of car owner and not 
presented to repairing company for defect card within 90 days after the 
expiration of a 90 day time limit to match joint evidence card with billing 
repair card. 


A. —Rule 91, second paragraph of Section A applies. 
The interpretation was accepted. 


Change in Type of Triple Valve 


Q.—What would he the proper charge for the difference in value of 
triple valves in the following case: 


Non-convertible triple removed. 

K-type standard triple applied. 

Car stenciled “K type standard” (K-1 or K-2). 
Car built January, 1914? 


A.—The proper charge in such a case should be $31.40 less a scrap 
credit of $1 plus the labor charge fer cleaning. This is a case of the cor- 


rection of improper repairs, and comes under Supplement 1, Item 57-P, 
1922 code. ; 


Mr. Herbster: Why put the extra charge of cleaning when 
you consider the triple valve scrapped? ‘The triple valve 
applied must certainly be cleaned when being applied. 

Mr. Jamison: This particular question does not apply to 
the labor at all. It was merely the question of the difference 
in the value of the two triple valves. The labor of cleaning 
is not concerned in the question at all. 

Mr. Watkins: Item 57-D says: “Non-convertible on cars 
built prior to January, 1915, $11.50, with no credit.” 

Mr. Jamison: The kind of triple valve removed is the non- 
convertible on a car built prior to January, 1915. That is 
exactly what this question considered, but if you look at the 
top of the column, it says, “This triple valve was the kind 
that was removed when the car was stenciled for same.” 
What kind of a triple valve? A non-convertible valve, or 
not stenciled at all. But in this case a car was stenciled “K 
type standard”; therefore, it became a question of correct- 
ing wrong repairs and not adding a betterment to the car. 

Mr. Watkins: I stand corrected. 

-Mr. Martin: In answer to Mr. Herbster, as to why it 
should be necessary to make that labor charge, I believe the 
rule provides it is necessary to clean the valve as well as the 
cylinder; if you clear the cylinder, you have to charge for 
the new valve applied. 

Mr. Herbster: That is correct, but the clause should be 
made that the charge is for cleaning the cylinder and not 
the triple, so as not to be misleading. 

Mr. Jamison: The charge you make for the difference in 
the triple valve is like the charge you make for an angle 
cock or a retainer valve; it is not the price of a new article; 
it is the price of a good article in good condition, and Rule 17 
says, in these cases, that the difference in value of the triple 
valve shall be charged, plus the labor charge of Rule 111, 
Item 9, $4.22, at the present time. You cannot get away 
from that. 


A motion to accept the interpretation was carried. 
Rule 101, Item 140—Coupler Parts 


Q.—What is the proper charge for coupler release rod clevis, clevis pin 
and cotter? 


A.—Seventeen cents net, applied to the car, as per Rule 101, Item 140. 


Rules 107 and 111—Hand Rail 


Q.—Hew should repairs to hand railings on cars be charged, where such 
failings are wholly or partly constructed of pipe? 


A.—Charge for pipe connections, and the cutting of pipe threads may be 
charged as per Rule 111. Other operations according to Rule 107. 

Chairman Armstrong: If there are no objections, these 
interpretations will be accepted. 


Rule 107—Brake Beam and Bottom Rod 


Rule 107, Item 237: Q.—What charge can be made for applying a 
brake team tension nut when the beam is not removed? 


A.—One-tenth (1/10) hour, as per Item 237, Rule 107, 1922 Code. 


The interpretation was accepted. 


Rule 107, Item 92%: Q.—It is invariahly necessary to R. & R. three key 
ts when tottem brake rod is R. € R.; is it not proper to charge for the 
three bolts per Item 90, Rule 107? 
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A.—The charge shall be confined to key bolts passing through the bottom 
r 


Mr. Straub: I move that be rejected. 

Chairman Armstrong: State your objections. 

Mr. Straub: Because it is necessary to R. € R. three key 
bolts when you put in a bottom brake rod, nine cases out of 
ten, so why shouldn't we get paid for it? 

Mr. Jamison: I tried to get that two-tenths of an hour for 
so long I had to give up. If your bottom brake rod is broken 
and you apply a new brake rod, it is your duty to see that 
the brakes are properly adjusted; and to adjust your brakes 
properly, you are going to have to R. & R. your dead lever 
key bolt, and it is covered by Rule 108. : 

A motion to accept the interpretation was carried. 


Rule 21—Transverse Tie Rod 


Rule 21 does not specify the manner in which temporary 
transverse tie rod shall be applied. 


Q.—Shculd not the repairing road be the judge and charge according 
to Item 262, Rule 107? 


A.—Yes. 


Oars should nt Rule 21 show “applies only to open top cars?” 
¿NANO e 


It is the understanding of the committce that Rule 31 refers to any kind 
of a car that needs a temperary transverse tie rod. 


Both interpretations were accepted. 


Rule 107, Item 254—Release Lever 


i Q.—What is the proper later charge for a Carmer (two piece) release 
ever: 


A.—The charge is specifically covered by Item 254, Rule 107, which is 
eight-tenths of an hour. 


The interpretation was accepted. 


Rules 101 and 107—Coupler Lock Lift 


Q.—What is the proper charge for removing and replacing a coupler 
Icck lift on account of being improperly applied? | 


I think the questioner was thinking about what we know 
to be a “stay right,” which is secured by a nut, the “stay 
right” itself being a sort of eye bolt passing through the 
coupler release lever and secured by a nut. Then the pig 
tail, as the boys call it, comes down and curls through the 
lock lift and knuckle lock lift. A great many people put that 
on backwards, and then the motion of the car going over the 
road jostles it around so that it must be disconnected and put 
in right. 

A.—On a nut basis. 

Rules 101 and 111—Air Brake Work 


Rules 101 and 111: Q.---What charge should be allowed for renewing a 
Walco packing, this being standard to car, yet it is not a packing leather 
as mentioned in Item 29, Rule 111. 


A.--No charge should be made when the air brakes are not cleaned. 


Rule 111. Q.—What is the proper charge for the renewal of a cylinder 
gasket when the air brakes are not cleaned? The car is so constructed 
that it is necessary to remove the cylinder from the car to apply the gasket. 


Now, this sort of pertains to a question we had a little 
while ago, and yet it is different. That is the question of 
the brake cylinder bolt breaking, on account of having to be 
removed, but in this case your car is 50 constructed you have 
to remove the cylinder in place of the reservoir, as is antici- 
pated in Item 11, of Rule 111, it allows us ninety-three 
cents for renewing a brake cylinder gasket. It is an arbi- 
trary charge specifically covered. 

A.—Charge per Rule 111, Item 11. 


Conflict, Rules 60 and 90 


Rule 60, Interpretation 3, conflicts with Rule 90. 

Q.—Which shall govern? A.—There is no confliction, both rules should 
govern cases referred to. 

Chairman Armstrong: Unless there is objection, these in- 
terpretations are accepted. 


Rule 107—Replacing Arch Bar in Place 


Rule 107 (second reading): —What is the proper charge to car 
owner for repairing a top arch bar in place, when the top arch bar is 
heated, car jacked and one column nut is applied? 


A.—Charge for jacking the car and one nut; that is, labor and material 
charge for cne nut. 


[A long discussion of this answer developed the opinion 
that arch bars should be removed for straightening and the 
discussion was closed by the Chair as follows: ] 
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Chairman Armstrong: 1 think it is the intention to hold 


‘but one more session and you will realize, then, that I won't 
have authority much longer, so 1 am going to take the reins 
in my hands and say you are either going to take those arch 
bars off and take them back to the blacksmith shop and have 
them straightened, or else you are going to confine your- 
‘self to the nut charge. (Applause.) 


Derailment and Broken Flange 


Q.—In case of derailment and vou have a broken flange on a wheel with 
-a worn tread or sharp flange, is it proper to charge renewal to car owner? 


A.—The initial cause of damage, if an owner's defect, should be billed 
‘for, but no subsequent damage should be billed for. 


M. J. E. Mehan (C. M. & St. P.): 1 do not think that 
answer is correct, as 1 understand the flange of the wheel 
was broken in derailment. 

Chairman Armstrong: He did not say so, as 1 understand 
it. 

Mr. Mehan: 1 think that question presupposes that the 
broken flange was caused in the derailment. 1 would so 
take it from the reading of the question, and, if that is cor- 
rect, we cannot charge for that wheel at all, even though it 
was worn out, because the Arbitration Committee has ruled 
in a case of a worn out wheel. Even though the wheel had 
given all its life in fair service and had been slid afterwards, 
the committee ruled that the sliding of the wheels must be 
the predominant defect, and the fact that the wheel was 
‘worn out must be disregarded. 

Mr. Sternberg: With the information given the committee 
I think their answer is correct. The question does not say 
whether the flange was broken after derailment or before. 

Mr. Pyle: I might state that the committee had in mind 
that it was due to the sharp flange when they rendered their 
‘decision. 


Rules 87 and 88—Defective Material Renewed on 
Repairs 


Q.—If car owner removes defective material in making irs, on author- 
ity of defect card, shall charge be made for material and labor? 

A.—Charge should be made for both material and labor, governed b 
the provisions of Rules 87 and 88, credit to be allowed for such second- 
hand material removed as covered by Rule 122. 


The interpretation was accepted. 


Rule 70—Wheels 


Rule 70 (second residing): Q.—ABC railroad delivers a car belonging 
to an intermediate line railroad to XYZ. On inspection on interchange, a 
car is found stenciled, “Equipped with Steel Wheels.” The car, however 
is found to have three pairs steel tired wheels and one pair of cast steel 
wheels. XYZ railroad demands a defect card from delivering line for one 
pair cast steel wheels in place of steel tired wheels, undcr Rule 70. 


A.—A defect card is not in order. The car owner has failed to protect 
the equipment by showing that it is intended that the car should be equipped 
with steel tired wheels and Rule 70 does not apply. 


This interpretation was accepted. 


Recent Decisions of the Arbitration 
Committee 


(The Arbitration Committee of the A.R.A. Mechanical 
Division ts called upon to render decisions on a large num- 
ber of questions and controversies which are submitted from 
time to time. As these matters are of interest not only to 
railroad ofhcers but also to car inspectors and others, the 
Railway Mechanical Engineer will print abstracts of deci- 
sions as rendered.) 


Safety Appliances Damaged in Derailment 


On March 27, 1923, Bessemer & Lake Erie Car 41569 
was pushed off the end of a switch on the Baltimore & Ohio, 
which resulted in damage to the truck and safety appliances. 
The Baltimore & Ohio made complete repairs at its Con- 
nellsville shops on April 4, 1922. The cost for the truck 
repairs was absorbed by the handling line, according to Rule 
32, but a bill was rendered against the owner for the cost of 
repairing the safety appliances, according to Rule 33. The 
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Bessemer objected to the bill for safety appliance defects on 
the ground that Rule 32 provides that the delivering company 
is responsible for defects caused by a derailment. 

The Baltimore & Ohio took the position that hand-holds, 
sill steps, grab irons, brake staffs and other similar items 
are invariably damaged through some form of Rule 32 con- 
ditions, and it contended that the above items were properly 
billable against the owner. 

The Arbitration Committee decided that, ‘Interchange 
Rule 33 would not apply in this case, therefore the charge 
for repairs to safety appliances should be cancelled.” —Arbi- 
tration Case No. 1277, Bessemer & Lake Erie vs. Baltimore 
& Ohio. | y 


Damaged Car Moved From Owner to Handling Line 
and Back 


On February 15, 1922, Missouri Pacific car 73362 was re- 
ceived in interchange at Fort Gibson, Okla., by the St. Louis- 
San Francisco. Neither company maintains mechanical in- 
spectors at this point. The conductor and agent of the St. 
Louis-San Francisco noticed that the car had slid flat wheels, 
but in order to avoid delay to a loaded car, they decided to 
move it to Muskogee, Okla., where it could be unloaded and 
then sent back to the owner at the point of receipt. This car 
was again offered in interchange at Fort Gibson on February 
25, 1922, with four pairs of slid flat wheels, and the inter- 
change was signed by the Missouri Pacific’s agent on the same 
day. On February 27, the Missouri Pacific sent a car in- 
spector from another point to make inspection of this car on 
the interchange track. After this inspection was made, he 
demanded a defect card covering the four pairs of flat wheels 
from the agent of the St. Louis-San Francisco. The agent re- 
fused to issue a defect card, claiming that the wheels were 
slid flat when the car was received from the Missouri Pacific 
on February 15. 

The Arbitration Committee decided that “the position of the 
Missouri Pacific is sustained. If the slid wheels existed when 
the car was offered to the St. Louis-San Francisco, the latter 
company should have demanded and obtained a defect card 
from the delivering company.”—Case No. 1,276, St. Louis- 
San Francisco vs. Missouri Pacific. 


Defect Cars Repudiated 
TARX tank car No. 2, the property of the Allied Refining 
Company, arrived at the Okmulgee, Okla., plant of the owner 
May 23, 1922, with a broken outlet nozzle and a broken oil 
box, L 4. At that time the car was bearing defect card No. 


20, issued by the St. Louis-San Francisco at Okmulgee, 


Okla., “one broken outlet nozzle.” The car, not being in 
condition for service with the defect as enumerated, it was 
ordered to the shops of the Peoples Tank Line Company, 
Coffeyville, Kans. The car was repaired and a bill was 
rendered against the Allied Refining Company. The St. 
Louis-San Francisco defect card was removed while the 
car was in transit from Okmulgee to Coffeyville, and the 
charges covering the cost of repairs were absorbed by the 
Allied Refining Company. A bill was presented to the St. 
Louis-San Francisco by the Allied Refining Company, but 
the road repudiated it, claiming that there was no record of 
the car receiving unfair usage and the card had been applied 
to the car through misinterpretation of the rules by the car 
inspector at Okmulgee. The Allied Refining Company 
contended that the handling line had no right to repudiate 
the defect card and that there was every indication that the 
car had been involved in a derailment. This claim was 
further substantiated by a joint inspection made at that time. 
The Arbitration Committee rendered the following de- 
cision: “The St. Louis-San Francisco should not have re- 
moved its defect card, therefore the car owner is entitled to 
the same in accordance with the rules.” —Case No. 1,275, St. 
Louis-San Francisco vs, Allied Refining Company. | 
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One of 30 New Sleeping Cars Buslt by the Canadian Car & Foundry Company for the Canadian National 


New Canadian National Sleeping Cars 


Distinctive Floor Plan Arrangement—Frame and Exterior of Steel; 
Interior Finished with Wood 


URING the latter part of 1923 the Canadian National 
received from the Canadian Car & Foundry Company, 
Montreal, Que., 30 sleeping cars for use in trans- 

continental trains, in the design of which special attention 


Interior of the Ladies’ Dressing Room 


has been given to the comfort of long distance travelers. The 
cars are of steel frame construction with fish-belly center 
sills. They are finished in steel outside, except for a wood 
and canvas roof, and in wood on the interior. 
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The Interior Arrangement 


The most interesting features of the new cars are the floor 
plan arrangement and the special facilities for the comfort 
and convenience of the traveler. The floor plan is shown in 
one of the drawings. The cars are 75 ft. 6 in. long over the 
end sills, about 2 ft. langer than the older equipment, and are 
provided with twelve sections, which are 6 ft. 234 in. long 
overall and arranged to make up a 6-ft. 1-in. bunk. Except 
for the location of the ceiling lights, which are placed on the 
center line of the upper deck ceiling and one in the trans- 
verse central plane of each pair of sections instead of in the 
planes separating the sections, as in the case of Pullman 
equipment, the arrangement of the sections does not differ 
materially in appearance from the standard Pullman car. 
Considerable departure is made, however, in both the men’s 
and women’s toilet facilities, and in the case of the women’s 
lavatory, the extra length of the new cars has been used to 
increase the size of the room to a length of 6 ft. 9 in. 

The photograph shows clearly the type of facilities with 
which the women’s dressing room is fitted. These include 
three wash basins, each in a corner of the room and each 
of which is fitted with wing mirrors. Towels are kept in sani- 
tary cases, standard on the Canadian National, which are 
placed at a convenient height so that the top of the case may 
be used to hold toilet articles. The doors on the front of these 
cases are hinged at the bottom and are held closed by spring 
hinges. Each dressing room is provided with three boudoir 
chairs. 

It is the practice on the Canadian National to place the 
entrance to the men’s toilet in the corridor instead of in the 
end of the smoking room. This makes it possible to place 
the three wash basins across this end of the room and thus 
to provide room for two chairs next to the car windows, in 
addition to the customary sofa across the inner end of the 
smoking room. The lavatory arrangement in the smoking 
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Floor Plan of the Canadian National Sleepers 
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room consists of the three wash basins and two dental lava- 
tories, back of which are three sanitary towel cases. 
The principal improvement in the sleeping accommoda- 


A 


ay Y 


Or Line of Car 


i $ 
1 
I 
A 
t 
ad 


-------------2J 


Location of the Power Ventilating Fan 


tions as compared with older Canadian National sleeping 
cars is the adoption of separate curtains for the upper and 
lower berths. The upper berth curtains are arranged so that 
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which are made of 5/16-in. web plate, with an outside top 
cord of 6-in. by 4-in. by 54-in. angle section with the short 
flange horizontal, and a top cover plate 14 in. thick by 30 
in. wide. The bottom flanges of each sill are made up of 
inside and outside angles of 3-in. by 3-in. by 34-in. section. 
The deep section of the sills, which measures 2 ft. 6 in. over 
the flanges of the angles, is 29 ft. 14 in. in length. Through 
the bolsters each center plate is reinforced by a 14-in. by 
¥g-in. plate, 8 ft. 15% in. long riveted on the inside and 
framed over the vertical flange of the bottom cord angle. 

The side sills are built up of 5-in., 11.6-1b. Z-bars, with 
the top flange turned in, and a 2)¥4-in. by 3-in. by %-in. 
angle riveted to the bottom flange, with the short leg flush 
with the inside of the steel sheathing. 

The bolster is double, of the built-up type, with the two 
parts spaced 4 ft. 8 in. from center to center. Each part 
is made up of two 4-in. pressed steel plates, placed back to 
back with the flanges attached to the center and side sills, 
and with flanged steel fillers between the center sills. The 
bottom cord of each part is completed by a 14-in. cover plate, 
6 in. wide at the ends and tapering to a width of 12 in. 
under the center sills. The entire bolster is finished with a 
\4-in. top cover plate extending from side sill to side sill, 
and 66 in. wide, longitudinally of the car. 

The two crossbearers are 28 ft. apart. Each is made up 
of a single pressed steel web and center sill filler, flanged 
at the top and end and with a 5/16-in. top cover plate, 
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A Pr. Steel Carline 


Detalls of Roof Construction Similar to Those Employed on the Sleeping Cars 


they may be fastened around a bar on the outer edge of the 
berth as a provision against the danger of falling out. 


General Construction 


In the drawings are shown a number of the characteristic 
features of the construction of these cars. The drawing 
showing the roof details is that of a dining car, but applies 
also to the sleepers since the same type of construction is 
standard for all passenger equipment on the Canadian 
National. 

The underframe is built up around fish-belly center sills, 


1014 in. wide, extending across the car from side sill to 
side sill, and a bottom cord of 3-in. by 214-in. by 5/16 in. 
angle section, extending continuously across the car under 
the center sills. 

The floor supports are 3/16-in. channel pressings, 5 in. 
deep. The entire space between the side and center sills is 
covered with 1/16-in. floor plate. 

The vertical members of the side frame are of 1%-in. 
U-section pressings, attached at the bottom to the side sill 
and at the top to a 4-in. by 3 3/16-in. by 3 1/16-in. by 
-in Z-bar side plate. The belt rail is a rolled section, 
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3 11/16 in. deep and 15/16 in. in thickness at the top, the 
lower portion of which is reduced to 7/16 in. The com- 
bined lower deck carlines and clerestory posts are 4-in. 
steel pressings, attached at the top to a %-in. upper deck 
plate of inverted U-section. To this are attached the %%-in. 


= channel section upper deck carlines. Wood carlines are 


bolted to the steel members as shown in the drawings, which 
also show in a general way the arrangement of wood mem- 
bers for the attachment of the inside wood finish. Particular 
attention was given to the insulation. The type and method 
of application are clearly shown in the drawings. 

The cars are carried on Commonwealth six-wheel trucks 
with cast steel bolsters. The wheels are steel tired, 36 in. 
in diameter, with 5-in. by 9-in. journals. They are fitted 
with the American Steel Foundries clasp brake rigging, 
operated by Westinghouse LN equipment. Locking center 
pins are used to hold the car body and trucks together, in 
case of accident. 


Heating and Ventilation 


The cars are equipped with the Vapor heating system, 
thermostatic control, and two, three or five-pipe radiators. 
They are also equipped with a hot water heating system for 
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use in case of emergency or should the cars be required 
to stand at isolated points where steam is not available. 
Two types of ventilators are included in this lot of cars. 
Half of them are of the Mudge-Peerless type and the other 
half the Utility honeycomb type. In addition to the auto- 
matic ventilators, each car is equipped with a 1/16-hp. 
Sturtevant exhaust fan operating at 1,750 r.p.m. The loca- 
tion of this fan is shown in one of the drawings. It ex- 
hausts air from the smoking room and also from the body 
of the car, at the smoking room end of the aisle, moving a 
total of approximately 500 cu. ft. of air per min. 

The cars are equipped with the Stone-Franklin electric 
lighting system. The draft gear and buffing mechanism are 
Miner A-5-P friction type, and Miner B-10 type, respect- 
ively. Some of the more important dimensions and data are 
given in the table: 


Weight a salen utes Raed Soden ben 169,400 Ib. 
Length over end sills ..................o.o.o.o. 75 ft. 6 in. 
Length over buffers .................ooo ooo... 84 ft. 44 in. 
Length between truck centers ................. 57 ft. 6 in. 
Width over side sills ........................ 9 ft. 95% in. 
Width overall at eaves ....................... 10 ft. 1% in. 
Width of clerestory .............. ccc eee eees S ft. 11% in. 
Height, rail to center of roof ................ 14 ft. 2 in. 
Height, rail to sill at end .................... 3 ft. 74 in. 
Height, rail to sill at center .................. 3 ft. 9 in. 


Unusual Car Repair Contest on the D. & H. 


A $120 Prize Offered for the Best Performance in Rebuilding a 
Hopper Car; Five Teams Compete 


UNIQUE exhibition of car repairing was given in a 
A contest held by employees of the Car Department of 
the Delaware & Hudson Company at its Colonie 
shops on October 31, 1923. The entire woodwork of five 
D. & H. composite twin hopper cars of 85,000 pounds capac- 
ity was removed and rebuilt in record time. These cars are 
equipped with steel underframes, metal posts and braces; 
the superstructures are of composite construction—wood and 
metal—wood predominating.’ The inner dimensions are: 
Length 32 ft., width 8 ft. 11 in. In a single car there are 
1,947 board feet of lumber. 
Five teams of six car repairers each participated in the 
contest, one team from Carbondale, Pa., representing the 
Pennsylvania division, one from Oneonta, N. Y., represent- 
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The Winning Team—Left to Right: James Snee, Fred Ross, Larry Zappa, Tony Yaggort (Material Man), John Volano, Louis Moldinaro, 


ing the Susquehanna division, and three from Green Island, 
representing the Saratoga division. At each of these points 
work of this character is an everyday performance. 

The response which greeted the announcement of the con- 
test assured its successful results. However, stimulus, if 
any were needed, was provided by a prize of $120 in gold, 
offered by the management to the team proclaimed the win- 
ner upon the basis of workmanship and time. Interest ran 
high, the foremen were in frequent consultation discussing 
the probable candidates, and a friendly but spirited rivalry 
among the men ensued, each division endeavoring to select 
its best as a representative team. 

This project. was promoted to exemplify the merits of 
system and co-operation and the benefits accruing to the 


C. W. Norris (Divisional Car Foreman), Leo Baker and Raymond Schuster (Foreman) 
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workmen under the piece-work plan of compensation. The 
performance indicates that it achieved its purpose. 

The plans formulated for the occasion provided for the 
use of two sets of cars of identical type, the work to be 
strictly in accordance with standard shop practices. That 
none of the contestants should be afforded any advantage by 


The Problem of the Contest—D. & H. Twin Hopper, Composite 
Car of 85,000 Lb. Capacity _ 


reason of home shop conditions prevailing, Colonie, where 
heavy freight car repairs are made chiefly to box cars, was 
selected for the demonstration. Each gang worked under 
the direction of its foreman and the men were detailed to 
work where, in the opinion of the foreman, they could per- 
form to the best advantage. 

Operations started promptly at 8:00 a. m., proceeding 


f (GREEN ISLAND ¿A 
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Carbondale crew completed the task first, doing so in 1 
hour and 37 minutes, and within a very short time there- 
after all teams had reported the work of dismantling ended. 
The maximum time was 1 hour and 57 minutes. 

Promptly upon completion of the stripping the men pro- 


THE STANDING OF THE Five TEAMS 
Carbondale Team 


Time Applied Man-Hr. 
Dismantling ................ 8.00 a. m. to 9.37 a. m. 9 hr. 42 min. 
Construction ................ 9.37 a. m. to 3.49 p. m, 37 hr. 12 min. 
Complete .........ooooooo.ooo. 8.00 a. m. to 3.49 p. m. 46 hr. 54 min. 
Total time, 7 hr. 49 min. 
Green Island Team No. 1 
Time Applied Man-Hr. 
Dismantling ................ 8.00 a. m. to 9.40 a. m. 10 br. O min. 
Construction ......ooo.oo.... 9.40 a. m. to 4.05 p. m. 38 hr. 30 min. 
Complete Cuocionni sc wes 8.00 a. m. to 4.05 p. m. 48 hr. 30 min. 
Total time, 3 hr. 5 min. 
| Oneonta Team 
Time Applied Man-Hr. 
Dismantling ................ 8.00 a. m. to 9.43 a. m. 10 hr. 18 min. 
Construction .........o....o.. 9.43 a. m. to 4.26 p. m. 40 hr. 18 min. 
Complete ..comiiccconmes..s 8.00 a. m. to 4.26 p. m 50 hr. 36 min. 


Total time, 8 hr. 26 min. 
Green Island Team No. 2 


Time Applied Man-Hr. 
Dismantling ................ 8.00 a. m. to 9.50 a. m 11 hr. O min. 
Construction ................ 9.50 a. m, to 5.05 p. m. 43 hr. 30 min. 
Complete arista fos 8.00 a. m. to 5.05 p. m. ` S4 hr. 30 min. 

Total time, 9 hr. 5 min. 
Green Island Team No. 3 

Time Applied Man-Hr. 
Dismantling ................ 8.00 a. m. to 9.57 a. m. 11 br. 42 min. 
Construction ............... 9.57 a. m. to 5.36 p. m. 45 br. 54 min. 
Complete ..........oo.ooo... 8.00 a. m. to 5.36 p. m 57 br. 36 min. 


Total time, 9 hr. 36 min. 


ceeded to the opposite track where the work of construction 
was begun. Here it was found that all the material re- 
quired had been systematically arranged, the lumber having 
been milled out to size and piled in the order of use at each 
car. Likewise, the necessary forgings and castings had 
been provided, together with the proper number of bolts. 


This Photograph Was Taken as the Dismantling Was Being Completed—The Carbondale Team Finished Its Car First, In 1 Hour 
and 37 Minutes 


uninterrupted until completion, the men having voted to 
remain at work throughout the usual lunch period. Coffee 
and sandwiches were passed around and while this occa- 
sioned little delay, no allowance of time was made therefor 
in the record established. 

Five cars in bad order were placed on one track for 
stripping, proper working space being provided. Likewise 
arranged on a parallel track were five other cars with the 
metal work already treated, preparatory to rebuilding, thus 
avoiding delay. First the tear-down work was undertaken 
and was completed in remarkably short time, notwithstand- 
ing the requirement that each piece of lumber removed 
should be freed of bolts, nuts and all other metal parts. The 


A material man was assigned to each gang, to render the 
customary assistance. 

The material layout was one of the outstanding features, 
indicating, as it did, efficient and economical shop operation, 
and affording an ideal opportunity to study that phase of 
car repairing. The importance of the material feature can- 
not be overestimated. Its ready accessibility stimulates pro- 
duction and the resultant increased output is reflected in the 
earnings of the piece-worker. 

The repairs made are scheduled as Class 4 with the ex- 
ception of steel work. In so far as the woodwork is con- 
cerned, it constituted a rebuilt superstructure. Two men of 
each gang were assigned to the task of building and hanging 
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the hopper doors, after the sides and slopes were up. But 
in detail each gang attacked its job according to the meth- 
ods prevailing at the shop represented, and each foreman 
had an opportunity to compare the effectiveness of his meth- 
ods with those of the other gangs. One of the interesting 
features of the contest was the close comparison of the time 


MATERIAL Usep in Eacu Car 


Forgings and Castings 


Brake wheel 

Brake shaft 

Brake pawl 

Brake pawl ratchet 

Brake pawl and ratchet bearing 
Brake step braces 

Brake shaft support 

Brake chain 

Brake cylinder lever fulcrum plate 
Brake cylinder lever fulcrums 
Uncoupling levers 

Sta-Rite uncoupling lever attachments 
Uncoupling lever brackets and fillers 
End sill striking angles 

End sill handholds 

End sill washer plates 

Coupler carrier irons 

Body end stake clips 

Body side channel stiffeners 

Body diagonal tie rod level washers 
Body corner angles 

Wine side ladders 

Wine end ladders 

Body end and side handholds 
Hopper slope supports, center 
Hopper slope supports, bottom | 
Hopper slope supports, reinforcing plate 
Hopper slope supports, casting 
Hopper slope irons 


but 
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16 Hopper slope hinges 
16 Hopper door hinges 
16 Hopper door washer straps 
8 Hopper wye irons 
4 Hopper door angles 
8 Hopper door protection angles 
Lumber 
12 Side planks, Georgia Pine.................. 716 b. ft. 
10 End posts, Oak.......sesesessesosoesseones 106 b. ft. 
2 Hopper supports, Oak.........o.ooooooooo.o... 28 b. ft. 
2 Slope su ports, O isis bane ad 44 b. ft. 
2 Side sill fillers, Georgia Pine................ 59 b. ft. 
4 Center sills, Georgia Pin€ 6.6.55 4a hew a vows ewes 19 b. ft. 
Hopper plank, Oak...........oooooooo.oo..o 129 b. ft. 
Slope plank, Oak.......oo.oooooooooomomo.». 576 b. ft. 
Fulcrum block, Oak...........ooooooomo.o.. 4b. ft. 
Door plank, dak OTe re E ea Tee 111 b. ft. 
2 End sills, Oak coin arras aa 135 b. ft. 
1 Brake board, Oak.........ooooooooooo oo... 5 b. ft. 
Slo steps, Dakar 12 b. ft. 
Fillers, etc., Oak......ssessesesosessoseoss 3 b. ft. 
Machine Bolts 
EE E EAA Aa 14 in. by 2% in. 
BO ds Yin. by 3 in. 
E geek Gta A O A ARA Y, in. by 4 in. 
O Li A OR 4 in. by 5% in. 
A TEE A 4 in. by 10% in. 
A ie et ath eee a Cea E we in. by 1% in. 
13 Sods cea: a are so ec eae eon 5% in. by 2 in. 
RO in. by 3 in 
ON in. by 34 in. 
O A Wiles O in. by 4 in. 
17 ESA a SERS S RSS in. by 4% in. 
DE. sete eta dae E E eek eee eka in. by 5 in. 
Go yd SbF eS eR A A ok ee ak in. by 5% in. 
Ge ee teh tiered sc A. ORAS ea eae ae in. by 6 in 
Baie acces Go ln Whe Sean Gia ear RU ee in. by 6% in. 
Died Ns, NA hh ee aoe eae fa ad Rede 5% in. by 7% in 
MÓRA E E Sods deste Y in. by 5% in. 
20. sien ARR Re as Hi in. by 6 in 
r E E RECESS ORME E E E 4 in. by 7 in 
Bis eed Saw E E E T Min. by 9 in 
O T awe Y in. by 10 in. 
O A we ee in. by 13 in 
TO: eaen S 5 ok See herd i be eee eS aes h in. by 14 in 
B A aa in. by 13 in 
A E ER ee eas % in. by 15 in 
Carriage Bolts ; ; 
o A se oan heme 34 in. by 2% in 
T EE E E E O Yin. by 3 in 
IN Ta a A Ww a aa in. by 3% in 
32- SA Genes a dia Yin. by 4 in. 
e eave La Saas O a ea ew eae eeue wees 14 in. by 4% in 
o Ss %in. by 5 in 
SO eis ata Sate aoe ake in. by 5% in 
P ARE TE N E Gea Gia Ae ewe ee 14 in. by 6% in 
Miscellaneous 
da 1% in. by 11 in. body diagonal tie 
Be eer antag ar etasee pen, See % in. hy 26 in. door hinge pins 
Le eee ine hati eo SOs 1 in. by 9 ft. 5 in. center crosstie rod 
AERE gusta ER 6 hate eee eae ee 8G M4 in. by 3 in. lag screws 
ee ee Re err re NAAA Y4 in. by 2 in. cotter keys 
O E Y in. by 3 in. cotter keys 
BG) artritis in. grip nuts 
AA ARA ca in. grip nuts 
A ve to 6 RG A nccs: allman lb. wire nails 
Ol 4 vcs oases eae are e eee aes Ib. 4, Y, %.% washers 
782 holes bored 


233 gains made 
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in which the work was completed by the Carbondale team 
and the Green Island No. 1 team, although their procedures 
were different. 

In each car 782 holes were bored with the aid of air motors, 
and in the fitting of wood parts 233 gains were made. A 
complete bill of material is shown in one of the tables. 

The judges were A. A. Burkhard, general car foreman, 
New York Central Lines, D. H. Pyne, divisional car fore- 
man, Boston & Maine and G. W. Ditmore, master car 
builder, Delaware & Hudson. Following a careful inspec- 
tion, this committee reported that in its opinion the work of 
each team was of equally high standard so that the status 
of each was fixed by the order of completion, and Carbondale 


Steel Work Ready for the Application of the Wood, Which ls 
Systematically Latd Out for the Teams 


was declared the winner. In awarding the prize, Colonel 
J. T. Loree, vice-president and general manager of the Dela- 
ware & Hudson, an interested spectator throughout the per- 
formance, complimented the winners and expressed appre- 
ciation of the co-operation evidenced by the results. There- 
upon, in behalf of the management, he made a further 
award of $50 to Green Island Team No. 1, which finished 
a close second. 

As the records indicate, all the contestants made an ex- 
cellent showing, reflecting credit on the system of traiming in 
vogue in the car department. The employees represent prac- 
tically a new working organization, built up since July, 1922. 


Last YEAR the 18 larger western railroads were earning a return 
of only 3.75 per cent on the value of their property held for and 
used in transportation service. A net operating income of $745,- 
515,000 would be necessary if the railroads of this country earned 
the 514 per cent that is permitted under the Transportation Act. 
Notwithstanding increased traffic, they will fall short of this in- 
come by about $200,000,000. A compilation of the number of 
employees, hours worked and compensation for the year 1915 and 
the year 1922 showed an increase of 123 per cent in rate of wages 
of all employees in 1922 as compared with 1915. The total tax 
assessed against 23 leading railroads in 1910 was $60,401,109 and 
in 1922, the tax had increased to $191,822,953, or more than 217 
per cent. 


Journal Boxes with Anti-Fricton Bearings 


A Discussion of the Possible Standardization of Ball and Roller 
Bearings for Railway Cars 


By Oscar R. Wikander 


N view of the comparatively limited extent to which 
vehicles on rails have been equipped with anti-friction 
bearings, it may appear premature to discuss the ques- 

tion of standardization of journal boxes for such bearings 
at the present time. The available experience, however, in- 


as Well as thrust load, while the other carried radial load 
only. This arrangement was used for freight and passenger 
cars, while two self-alining radial bearings and one thrust. 
bearing were used for locomotive boxes to take care of 
the much higher thrust loads that are to be expected. 


dicates quite clearly certain 
lines which should be followed 
in the design of such boxes, in 
the interest of the railroads as 
well as of the bearing manu- 
facturers. They may appear 
obvious, but the fact that they 
are not generally recognized 
and followed, makes it appro- 
priate to state them. 


Advantage of Standard 
Bearing Sizes 


The proposed international 
standardization of ball bear- 
ings, which at the present time 
is being extended to cover all 
bearings sizes that might be 
considered for use in journal 
boxes, restricts the choice of 
bearings to a limited number 
of types and sizes. 

To use bearings of special 
outside dimensions should be 
discouraged because the grad- 
ing of standard bearings is fine 
enough to meet all practical 
requirements. The use of 
standard bearing sizes enables 
the railroad to substitute other 
makes for the one originally 
selected, if it should later ap- 
pear desirable to do so. Inter- 
national standard size bearings 
are cheaper to buy and can be 
supplied from stock or on 
short notice from various 
manufacturers in different 
countries. 

The proposed international 
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SCAR R. WIKANDER, a Swedish-Ameri- 
O can engineer, has recently returned from 

Europe where he made a special study of 
the application of anti-friction bearings to railway 
car journals. While abroad, he represented the 
American Engineering Standards Committee at 
the First International Ball Bearing Conference 


held July, 1923, in Zurich, Switzerland. Mr. 
Wikander is a graduate of the Technical 
Academy, Chemnitz, Saxony, in Mechanical 


Engineering, and of the Technical University, 
Karlsruhe, Germany, in Electrical Engineering. 
He has had a broad engineering experience in the 
electrical, mechanical and aeronautical fields, in 
France, Sweden, Argentine and the United States. 
During his various activities in this country and 
abroad, he has been connected with railway work 
with the Westinghouse Electric & Manufacturing 
Company, East Pittsburgh, Pa., and with the 
General Electric Company of Sweden in Stock- 
holm. He is a member of the American Society 
of Mechanical Engineers, American Society of 
Swedish Engineers, Society of Automotive Engi- 
neers, Svenska Teknologforeningen, Stockholm, 
and chairman of the Sub-Committee on Informa- 
tion, of the Sectional Committee on Ball Bearings 
of the American Engineering Standards Com- 
mittee. 


If journal boxes are 
equipped with self-alining ball 
or roller bearings, there is good 
reason to equip each box with 
two bearings, because one 
would not maintain the rela- 
tive positions of box and axle. 
It is, however, possible to 
guide the box from the outside 
and at least one successful in- 
stallation is in operation with 
only one self-alining roller 
bearing per box. If rigid 
roller bearings are used, one 
bearing per box is sufficient. 
If the wide series are used and 
this arrangement proves to be 
successful, it should be 
adopted wherever possible. 


The Single Bearing Box 


The following may be con- 
sidered as the main advantages 
of the single bearing box as 
compared with the two or more 
bearing boxes. First, a solid 
box covered by one cap may be 
used. As a rule, two or more 
bearing boxes are required to 
be either horizontally split or 
to have two covers for each box 
in order to facilitate the 
mounting and removal of the 
bearings. Horizontally split 
boxes were eliminated from 
modern box construction years 
ago and railroad engineers are, 
for very good reasons, strongly 
opposed to such boxes. Sec- 
ond, one bearing is easier to 


ball bearing sizes are intended to apply to roller bearings 
as well and will be followed by many leading roller bearing 
manufacturers. For vehicles on rails it may be taken for 
granted that only precision roller bearings will be used to 
any appreciable extent, at least for all applications where 
the service is comparatively severe and considerable shock 
loads may occur. On account of their limited shock load 
capacity, ball bearings have not proved satisfactory for such 
service. 


The Question of the Type of Bearing 


A fundamental question in regard to the design of such 
boxes is whether one or more bearings should be used in 
each box. In early Swedish designs two self-alining ball 
bearings were used in each box, one of which carried radial 
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install, inspect and remove than two or more bearing boxes. 
Third, the bending moment, caused by the load on the jour- 
nal box and acting on the axle section at the shoulder of 
the inside bearing, is smaller in case of the single bearing, 
on account of the smaller leverage. Consequently it is pos- 
sible to use a smaller bore for the single bearing than for the 
inside bearing in a box with two or more bearings. The 
outside diameter of the single bearing can, in most cases, 
be made smaller than the outside diameter of the inside 
bearing in a two-bearing box of the same load carrying 
capacity. Fourth, the single bearing box is, therefore, 
smaller, lighter and cheaper than the corresponding box with 
two or more bearings and is easier to adapt to existing car 
truck designs. 

The load conditions of a railway journal box are such that 
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they are easily met by one bearing of proper design. They 
are entirely different from those in the front hub of an auto- 
mobile, for instance, where the arrangement of two bearings 
is preferable. 


Loading Conditions of a Journal Box 


In the case of vehicles running on rails, the wheels are 
rigidly mounted on the axle, while automobile front wheels 
turn on a stationary axle. Referring to Fig. 1, a force K, 
acting on the rim of an automobile wheel in the direction 
of the axle, is effectively taken up by the two forces K, and 
K, reacting through the two roller bearings in the hub. 

The corresponding thrust force K, which is similar in the 
case of vehicles on rails, is comparatively small and does 
not exert any turning moment on the journal box bearing, 
because the wheels are firmly mounted on the axle as shown 
in Fig. 2. Such turning moments as may be exerted on the 
journal box by thrust forces transmitted to the box through 
the spring or the pedestals, are so small that they can easily 
be taken up by any roller bearing of the rigid type. The 
load conditions, therefore, do not justify the arrangement of 
two or more bearings per box. 


Relation of Load and Bearing 


The next question to decide is how to place the single 
bearing in relation to the load acting on the journal box. In 
order to avoid producing a turning moment which this load 
would ordinarily do in a longitudinal plane of the bearing, it 
is of course advisable to place the bearing directly under 
this force so that the weight of the load passes through the 
transverse central plane of the bearing. 


Selecting the Proper Type of Bearing 


Most railroads prescribe a certain maximum bending 
stress in the axle caused by the static load, and on this basis 
it is possible to ascertain the maximum load which may be 
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O = tbe maximum static load cn the bearing in pounds, within the limits 
of the permissible bending stress in the axle. 
C = the distance of the bearing center from the axle shoulder against 


which the pearing is held, or from the section of the axle in which 
the greatest bending stresses cccur. 

K» = the maximum pee bending stress in lb. per sq. in. prescribed 
by the railroad for the service in question. 

d = the bore of the bearing in inches. * 


0.1d* 
A = a constant = ——— 


Then we can derive the equation 
Q X C = 0.ld?Kb or P = AKb 


The constant A is different for each bearing bore and 
depends also upon the distance C. This is composed of half 
the width of the bearing and sometimes of an additional 
distance which differs according to the arrangement of the 
bearing on the shaft. 

The following calculations apply to a concrete case: 
namely, the usual type of a Jaeger roller bearing journal 
box, as represented in Fig. 3. In this design a disk S is 
inserted between the roller bearing and the shaft shoulder, 
which disk occupies a space in the direction of the axle of 
about 10 mm. It is provided with a large fillet and, there- 
fore, it is very conservative if we assume that 

C = Y the width of the bearing + 10 mm. 


On this basis we have calculated the values of C in Table 
I. The corresponding maximum values of Q are obtained 
by multiplying these values by the maximum static bending 
stress in the axle permitted by the competent authority. The 
table also contains the catalogue loads of the wide Jaeger 
roller bearings of the heavy series for 200 and 500 r.p.m. 

The following example will illustrate the use of Table I: 
The new, large freight cars of the German state railways are 
partly equipped with Jaeger roller bearings of 100 mm. 
bore, which is equal to 3.9370 in. . The maximum static load 
per box is 10,000 kg., or 22,000 lb. The maximum permis- 
sible bending stress in the axle is 700 kg. per sq. cm., or 


TABLE I 
: ; . . . Catalogue load in 
Bored Outside dia. Width W Radius Distance C thousands of Ib. at Constant A 
Bearing T, — ————=a, 
number Mm Inches Mm Inches Mm. Inches Mm. Mm Inches 200 r.p.m. 500 r.p.m.Insq.cm. In sq. in. 
3,410 os 50 1.9685 130 5.1181 53 2.0866 1.0 36.5 1.4371 4 7.1 3.4 527 
IMITA ¿as 55 2.165 140 5.5118 57 2.2441 1.5 38.5 1.5158 9.3 7.9 4.3 .667 
S412 cee 60 2.3622 150 5.9055 60 2.3622 1.5 40 1.5748 10.5 8.9 5.4 .838 
JALI ea 65 2.5591 160 6,2992 64 2.5197 1.5 42 1.6535 11.5 9.8 6.5 1.01 
3,414 ....... 70 2.7559 180 7.0866 74 2.9134 1.5 47 1.8504 14.7 12.5 7.3 1.14 
S415 nur 75 2.9528 190 7.4803 77 3.0315 1.5 48.5 1.9095 15.8 13.6 8.7 1.35 
3,416 se. 80 3.1496 200 7.8740 80 3.1496 2.0 50 1.9685 17.5 14.8 10.3 1.60 
3,417 rr 85 3.3465 210 8.2677 86 3.3858 2.0 53 2.0866 18.3 15.6 11.6 1.80 
35418. wien 90 3.5433 225 8.8583 90 3.5433 2.0 55 2.1654 22.3 18.7 13.3 2.064 
3,419 occa 95 3.7402 240 9.4488 95 3.7402 2.0 57.5 2.2638 25.8 21.7 14.9 2.314 
3,420 ....... 100 3.9370 250 9.8425 98 3.8583 2.0 59 2.3229 30.5 25.8 17.0 2.64 
3.421 cias 105 4.1339 260 10.2362 100 3.9370 2.0 60 2.3622 35.3 29.9 19.2 2.98 
3,422 sucesos 110 4.3307 280 11.0236 108 4.2520 2.0 64 2.5197 41.0 34.6 20.3 3.15 
3,424 ....... 120 4.7244 310 12.2047 118 4.6457 2.0 69 2.7166 46.7 38.2 25 3.88 
3,426 e.. 130 5.1187 340 13.3858 128 5.0394 2.5 74 2.9134 52.9 43.7 29.7 4.61 
3,428 ....... 140 5.5118 360 14.1732 132 5.1968 2.5 76 2.9922 58.6 49.2 36.2 5.62 
3,430 seses 150 5.9055 380 14.9606 138 5.4331 2.5 79 3.1103 64.8 53.4 42.8 6.65 
3,432 serras 160 6.2992 400 15.7480 142 5.5905 2.5 81 ° 3.1890 70.3 58.2 50.7 7.87 
3,434 oessee 170 6.6929 420 16.5354 145 5.7087 3.0 82.5 3.2480 75.6 63.3 59.7 9.27 
3.436 ....... 180 7.0866 440 17.3228 150 5.9055 3.0 85 3.3465 80.7 68.8 68.7 10.67 
343R ricas 190 7.4803 460 18.1102 155 6.1024 3.0 87.5 3,4449 85.1 Das 78.3 12.15 


permitted to act in the transverse central plane of any stand- 
ard roller bearing. 

In selecting the proper bearing type, preference will as a 

rule be given to the wide type of the heavy series, due to the 
fact that these bearings have the largest load carrying 
capacity for a given outside diameter or the smallest outside 
diameter for a given carrying capacity. A small outside 
diameter is desirable because the space between the center of 
the axle and the top of the journal box is often limited. 
- The dimensions of the roller bearings of the wide heavy 
series are given in Table 1. The values given correspond 
to the latest proposals for international standards for such 
bearings. Assuming that the maximum permissible bending 
stress which may occur in the axle end is known, it is then 
possible to calculate the maximum static load for which each 
bearing of the above series may be used without exceeding 
the maximum permissible bending stress. If we let: 


about 10,000 lb. per sq. in. The maximum speed is 60 
km. per hour, or about 37.5 m.p.h. The distance C = 49 + 
10 = 59 mm., or 2.3229 in., and consequently 
0.1d3 3.93703 
~ E 2.3229 
We thus find, according to the preceding formula, that 
Q = AKt = 2.64 X 10,000 = 26,400 , 

The bearing load should thus, in view of the maximum 
permissible bending stress in the axle, not exceed 26,400 Ib. 
As the maximum load only amounts to 10,000 kg., or 22,000 
lb., the axle is amply strong. It is thus in every case easy 
to ascertain whether a bearing from this point of view is 
suitable for a certain application. 


= 2.64 


Ratings of Anti-Friction Bearings 


The maximum bearing load must furthermore be smaller 
than the load carrying capacity of the bearing at the maxi- 
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mum speed at which it has to operate. In order to obtain 
this load carrying capacity, the catalogue load of the bear- 
ing has to be divided by a certain safety factor. 
Unfortunately, the catalogue loads of the various anti- 
friction bearing manufacturers are established on an entirely 
different basis and can, therefore, not be compared. At 
times, the ratings of equivalent bearings differ as much as 


I 
Fig. 2 
Contrast Between Automobile and Rallway Car Journal 
Bearing Conditions 


100 per cent in the catalogues of different manufacturers. 

In case of the Jaeger roller bearings, which have a very 
conservative rating, it is sufficient to use a factor of safety 
of 1.3 for journal box bearings, while other bearings, which 
have about double the catalogue rating, require a factor of 
safety of 2.6 or more. 

In the case under consideration we find that the maximum 
speed of the axle is 300 r.p.m., for which speed a catalogue 
load of 13,000 kg. or 28,600 1b., can be computed. For the 
existing maximum load of 10 000 kg., the corresponding 
factor of safety is thus 1.3, which is sufficient. 


Suggested Basis for Standardization 


On the basis of the above considerations, the writer sug- 
gests that all designs of railroad journal boxes, to be equipped 
with anti-friction bearings, be standardized as to the follow- 
ing points: First, bearing sizes should be specified according 
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to the proposed or accepted international standards for ball 
bearings. Second, each journal box should be a solid steel 
casting, simply closed by a front cover. Third, the box 
should contain only one roller bearing and the center line 
of the load on the journal box should pass through the center 
of the bearing. 

Table I contains in addition to the main dimensions of the 
standard wide heavy series, also the maximum radii of the 
shaft shoulder and bearing housing fillets, T,, which may be 
used in connection with these bearings. 

For the convenience of the users, we give in Table II the 
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Fig.3 
Sectional View of Car Journal With Single Roller Bearing, Showing 
Dimensions for Which Standardization is Proposed 


internationally proposed bearing tolerances as well as the 
axle and housing tolerances, which should be specified. 

The German state railways are at the present time pre- 
paring or making extensive tests with a number of different 
anti-friction journal box designs furnished by the various 
prominent German ball or roller bearing manufacturers, and 
it 1s interesting to note that the designs of Jaeger, Krupp, 
Riebe-Werke, Fichtel & Sachs, follow the above suggested 
lines of box design, using one centrally located bearing in 
each box, while two equally prominent manufacturers use two 
or more bearings per box. 


Summary 


The author suggests as a basis upon which to standardize 
journal boxes with anti-friction bearings for vehicles on rails 
the following for consideration: First, bearings of the pro- 
posed international standard sizes should be selected. Second, 
each journal box should consist of one solid housing closed 
by a front cover. Third, the box should contain only one 
bearing and the center line of the load should lay in the 
transverse central plane of the bearing. 

This information will enable the designer to calculate the 
space needed to apply anti-friction bearings to any truck. 


TABLE II 


Corresponding tolerance 
limits for bearing bore 
and outside diameter 

Minimum = 


Range Minimum Maximum 

diameters Mm. In. Mm. In. 
Above 30-50 ..........o.o.o.. .012 0005 003 .0001 
Above 5080 .............. .015 0006 005 0002 
Above 80-170 ............. .020 9028 009 0004 
Above 120-180 ............. .025 0010 012 0005 
Above 180-260 ............. .030 .001Z 015 0006 
Above 260-360 .....o........ .035 .0014 bites 
Absve 360-500 .....«........ 045 .0018 bode 


Shaft diameter 


Housing bore 
ORE TEE pee a RESE ee 
Mnu Maximum Minimum 

| SS 
Mm. In. - Mm. In. , Mm. In. 
021 .0008 Bere rere E sd 
025 .001 Su 
031 30012: grs. ama a 
038 .0015 040 0016 013 0005 
045 0018 045 .0018 015 .0006 

es 060 .0024 018 .0007 
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Surface Hardening with Oxy-Acetylene Flame 


The Torch Process Will Mark Out for Itself a Field Sharply Defined 
and Superior to Its Competitors | 


century showed that iron could be impregnated with 

carbon by heating it in a slow current of carbon mon- 
oxide (CO). The temperature was varied from 1,040 deg. 
to 2,174 deg. F. At the lower temperatures, the period of 
heat covered eight hours. Some carbon was left as a powdery 
deposit on the iron surface, and so did not impregnate the 
metal. From 1,382 deg. up, however, no carbon deposits 
were formed. It has been assumed that this means that pure 
iron exposed to CO at such high temperatures must absorb 
all the carbon actually set free. The investigator checked 
the amount of carbon absorbed in three different ways. The 
increase in the weight of the iron constituted one. Second, 
the residue of the carbon left in the gas was determinable 
by ascertaining the weight of CO, produced from the CO 
by the abstraction of carbon. Finally, by heating the im- 
pregnated metal, in a current of oxygen, the quantity of car- 
bon absorbed could be ascertained. 

From the agreement of the three sets of figures, it was pos- 
sible to get information as to the amount of carbon actually 
absorbed by the iron at various temperatures. The range 
from 1,517 deg. to 1,877 deg., proved a most excellent one. 
It was found to be possible to carbonize iron and presum- 
ably soft steel as well, by means of a slowly moving atmos- 
phere of carbon monoxide, provided a moderately high 
temperature was used. 

The flame used in the oxy-acetylene welding and cutting 
processes supplies a high temperature and also supplies the 
carbon monoxide. It seems that the correct explanation of 
what occurs in the flame is that the one volume of acetylene 
and the one-and-a-fraction volume of oxygen, which emerge 
together from the heating tip, do not at once undergo a re- 
action. First, the acetylene decomposes in an explosive 
manner into carbon and hydrogen. That is, the C,H, breaks 
up into its constituent gases. All three elements, C, H and 
O, flow along together for a short space, the carbon produc- 
ing the whiteness of the little inner flame characteristic 
of the oxy-acetylene torch. At the outer terminal of this 
short, white pencil of flame the carbon and oxygen unite and 
form CO. There is a certain amount of oxygen which varies 
with different makes of torches, that is supplied in excess 


E “century showed reported in the early part of the present 


36 


By J. F. Springer 


of what is actually requisite for the production of CO. This 
excess, together with oxygen from the surrounding air, is 
understood to unite with more or less of the CO and with the 
H to form CO, and H,O. These unions are accomplished in 
the big enveloping flame which belongs to the oxy-acetylene 
torch when in action. 

From this it has been surmised that the oxy-acetylene torch 
might perhaps supply CO under conditions of proper 
temperature to impregnate the surface of an iron or a steel 
object with carbon. It thus effects a true carbonization of the 
exterior film of the metal. Naturally, this carbonized film 
may be heated and quenched with the result that the highly 
carbonized skin is made very hard, just as is the case when 
iron and steel objects have been case-hardened in the usual 
way. 


Three Oxy-Acetylene Torch Adjustments 


There are in fact three distinct adjustments that may be 
made on the oxy-acetylene torch. First, there is the normal 
adjustment when the little white flame is single and sharply 
defined. With this, the action is more or less neutral, the 
metal being neither oxidized nor carbonized. Then there is 
the case where more oxygen is supplied than is required, and 
this flame acts as an oxidizer. Finally, when less oxygen 
is supplied than is required for the normal adjustment, we 
get an excess of acetylene. This means free carbon to a 
greater or lesser extent. It is the type of flame where an ex- 
cess of acetylene is supplied that is of particular value im 
the surface hardening of iron and steel with the oxy-acetylene 
torch. 

A second method of carbonizing is by excluding the oxygen 
supply that ordinarily goes to the mixing chamber of the 
torch and there mixes with the acetylene preparatory to the 
emergence of the mixture from the tip. This amounts to 
converting the torch into a mere acetylene burner deprived 
of bunsen-burner openings. A certain amount of success has 
been attained with this type of flame when used for carbon- 
ization purposes. The acetylene flame in contact with the 
metal surface has produced in two minutes a carbonized film 
0.008 in. thick. It is said that the result is similar to 
that produced by the use of a hardening powder. 
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If such an acetylene flame is properly applied to the sur- 
face of two per cent nickel steel, a two-minute period will be 
sufficient to effect a penetration of the carbon to a depth of 
0.012 in. In the case of a cast-steel object, one may secure 
with the simple, acetylene flame a carbonized film 0.016 in. 
thick in the course of 5 minutes. The film will be similar 
to that produced by a prolonged application of the usual 
case-hardening process. 


Use of the Carbonizing Flame 


It is in the adjustment of the torch whereby an excess of 
acetylene is obtained that we are going to get superior results. 
A considerable range may be included in this type of adjust- 
ment, and this means a range of carbonizing intensity. The 
normal adjustment of the torch may be made with great 
precision, simply by using the inner white flame as a guide. 
When this flame is sharply defined and when it is also single 
in form, then and then only is the adjustment to be con- 
sidered normal. From normal adjustment, the deficiency in 
oxygen may be carried on down until we arrive at the point 
where no oxygen is supplied to the mixing chamber. 

It is to be noted particularly that by a selection of torches 
and also of the amount of acetylene excess, we may provide 
for a large range of carbonizing activity. We may vary 
the velocity of the stream of gas, and we may also vary the 
excess acetylene in this stream. The work will naturally 
vary, because it will be desirable to carbonize iron, soft 
metal and steels of higher contents of carbon. We will also 
have to handle alloys of various kinds. Carbonization 
processes are required in great variety because of the services 
in contemplation and also because of the variations in the 
metal to be treated. 


Limitations of Oxy-Acetylene Carbonizing 


There are certain limitations to the process. If a very slow 
carbonization is necessary in order to produce a given regu- 
larity of impregnation, then the oxy-acetylene torch may fail 
to be a suitable and practical means. It is also probable 
that the torch method may not be suitable where great regu- 
larity, not in degrees of impregnation as the depth increases, 
but in respect to the area treated, is desired. If the work 
requires that the impregnation shall be exactly the same all 
over the surface, then the torch is not to be employed. The 
torch method should be given careful consideration before it 
is used, where great exactness is required in any way or 
form. There are undoubtedly many varieties of case-harden- 
ing wanted that the torch can not well supply. 

However, there are considerations of convenience, quick- 
ness of result, and the like that are on the side of the torch. 
It is not to be expected that torch-hardening will eventually 
supplant the older methods altogether, but that it will mark 
out for itself a field more or less sharply defined and that 
in this field it will be superior to its competitors. 


Main Advantages of the Torch Process 


It would appear that the torch method is in competition 
with those processes which employ powders sprinkled or 
spread as a paste over the surface. The torch method is to 
be considered in cases where a very thin carbonized film is 
satisfactory, and where this film is not required to be uni- 
formly impregnated. Ease and quickness of application are 
its main advantages. If the requirements as to quality are 
hot too severe, the user of the torch process may find him- 
self greatly benefited. 

The carbonizing flame of the oxy-acetvlene torch can be 
made to effect rapid carbonization of the metallic surface. 
One of the first rules of procedure is to avoid getting the 
little white pencil-like flame in actual contact with the sur- 
face of the metal. If this should happen, we can expect the 
immediate formation of a superficial alloy of soft iron. In 
treating Siemens-Martin steel, if the end of the brilliant 
white pencil of flame is kept 0.6 in. from the metal surface, 
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we may expect to produce a very regular film of carbonized 
steel containing more than 0.90 per cent of carbon. The 
major part of the film will consist of tool steel capable of 
being instantly hardened to a high degree in the usual 
manner. 

By employing the same torch for a period of one minute 
in treating the surface of a steel casting under the same 
circumstances, there can be produced a carbonized film 
0.012 in. thick. The thin layer is said to be extraordinarily 
hard and to be similar to that which results when one employs 
the yellow prussiate of potash. 

If the period of application of the oxy-acetylene torch is 
to be considerably prolonged, it will be necessary to work with 
a still greater interval between the outer end of the white 
flame and the surface of the metal. A distance of about 
114 in. may be necessary. If the proper interval is con- 
tinually maintained, then we may expect a regular and deep 
film of high carbon steel. 

Apparently there flows from the outer end of the white 
pencil a stream of uncertain length consisting largely of CO. | 
At some point in this stream, there will be a condition suit- 
able to the metal in hand and the carbonization result de- 
sired. The difficulty is to find it. Once found, it is valuable 
information for future reference. 


Experiments on Cast Steel 


For purposes of experiment, cast steel was treated for a 
period of 10 min. with the carbonizing flame, which produced . 
a film 0.12 in. thick. It consisted of steel which nowhere 
had a higher carbon content than-0.85 per cent. This is 
just about the dividing point between tool steels and those of 
a softer character. This metal, when in normal condition, 
consists of pearlite. The grains of pearlite are not contained 
in a honeycomb of ferrite nor are they contained in a honey- 
comb of cementite. Such ‘steel can be hardened by heating 
and quenching, but it will not harden to the same extent as 
steel the pearlite grains of which are in a honeycomb of 
hard cementite. 

It is to be remembered that in the natural, unhardened 
condition, the hardness of steel corresponds pretty well with 
the content of the hard cementite. Ferrite is soft, as may 
be seen by testing with a file an ordinary wrought-iron horse- 
shoe nail. Cementite is exceedingly hard, which may be dem- 
onstrated by testing a piece of white iron in the same 
manner. Pearlite consists of alternating layers of these two 
materials and has an intermediate hardness. Further, the 
artificial hardness produced by quenching heated steel is 
roughly in proportion to the natural hardness which it re- 
places. 

Conclusion 


With these things in mind, the reader will be fairly well 
prepared for the following results obtained when the steel 
surface was exposed to the oxy-acetylene flame at too short. a 
distance from the white pencil. A film having a thickness 
of 0.08 in. was produced, consisting near the surface of an 
excessive amount of cementite. Too much hardness was ob- 
tained. Even after several attempts at annealing, it was 
impossible to saw through the materials. 

It would seem, that in any particular case, the interval 
between the outer end of the white pencil and the surface 
of the work is a matter of prime importance. When the 
interval is cut down carbon monoxide is supplied in a rather 
heavy amount. Either the distance should be increased or 
clse the period of operation should be reduced. 

An application of the torch for two minutes may suffice 
to produce a hardness equal to that obtainable with the most 
energetic of hardening powders. If the period is prolonged to 
5 or 10 min., we may secure a carbonization having a depth 
of 0.08 to 0.12 in. under proper conditions. The carboniza- 
tion is then very regular and it never attains a carbon content 
of such a degree that cracking will occur during the quench- 
ing. 
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Spreader for Locomotive Welding 


By L. M. O'Kelley 
Seaboard Air Line, Tampa, Fla. 


HE illustration shows part of a main section that was 

welded into a locomotive frame on engine No. 647 of 
the Seaboard Air Line. This is a very common weld for 
this class of engine, but the method of getting the expansion 
is somewhat different than that commonly used. As a re- 
sult of an experience of 15 years in making thermit welds, 
it is believed that 90 per cent of the defective thermit welds 
are due to improper expansion. This shop has used jacks, 
wedges and other devices to get the proper expansion, but 
nothing, except the spreaders here described, has been found 


Spreader Being Used While Welding Main Section of Frame 


that would not give way to some extent under the high strains. 
This method was first put in use about two years ago. 

The frame, as shown in the illustration, has a goose-neck 
curve between the main and back pedestals at the point 
where it passes under the firebox. The weld made just 
under the corner of the firebox was in repair of a break 
common to this class of engines. 

The spreader consists of an old main rod cut off to fit 
between the back and main pedestal. On the end of the rod 
is a 26-in. key made of tire steel, which is driven into the 
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key slot. The rod is placed in the frame as shown and is 
then wedged in tightly by driving in the key. This device 
is guaranteed to hold after once set in place with an ordinary 
12-lb. sledge hammer. This same type of spreader is also 
used in getting the expansion in a break between the 
pedestals. Unlike a jack, it will not give way or yield dur- 
ing the welding operation. 


Suggestions for Wheeling Locomotives 


By A. S. Duryea 


Shop Foreman, Oregon-Washington R.R. & Navigation Co., 
La Grande, Oregon 


RY to have one locomotive to wheel and one to un- 

wheel, or two to unwheel and one to wheel, as this 
saves the time it takes to get the equalizer out of the pit 
and put it back again for each engine. 

Always hold the weight of the engine with the crane 
until the wedges and binders are up and one nut on each 
end of the binder, then the wheels may be lifted clear of 
the track and the pins spotted for the rods. This is a 


quicker and better way of spotting the pins than with the 
old slipping bar. 

When it comes to putting up ‘binders on heavy power, 
holding the weight of the engine is a big saving as the 
boxes and saddles will not cock. This makes it possible 


This Home-Made Drill Press Driven by an Alr Motor Saves a Lot 
of Trucking and Walting 


to straighten them readily which is not easily accomplished 
with the weight on them. 

Formerly we used wooden wedges to hold the boxes 
straight but sometimes had trouble with them sticking and 
had to chisel out a few, so we tried the plan as mentioned 
above. There seems to be no reason why shops of all sizes 
could not adopt the same method with advantage. 

In wheeling a locomotive we use three machinists and 
their helpers, with two handymen and their helpers and 
it takes us on an average one hour and forty minutes to 
have the binders and wedges set up and the engine trammed 
out. We have done it in an hour and twelve minutes. 

We have rigged up a convenient drill press out of an old 
air motor which fastens onto the rod bushing press, being 
carried on a swinging arm having a 4 ft. radius. The 
bushing press holds or clamps the rod while it is being 
drilled for the oil and the keeper bolt holes. The driving 
boxes are also drilled on this press and its usefulness is 
further increased by the addition of a low speed attach- 
ment for reaming rod bolt holes. This little machine has 
accomplished a considerable saving in time as it does away 
with the trucking of the rods from_the drill press to the 
rod bench and back again. | 


Suggestions for Improving Shop Management 


Methods Are, of Course, Important, But in the Last Analysis It is 
the Spirit That Counts 


First Prize* 


By Frank J. Borer 
Freight Shop Foreman, Central Railroad of New Jersey, Elizabethport, N. J. 


HE problem of the best and 

most efficient form of shop 

management has many an- 
gles. It is a great deal like ad- 
vising one as to the best road to 
heaven. There are many ap- 
proaches, but there seems to be 
only one main entrance. To my 
mind, so far as shop management 
is concerned, this consists of suc- 
cessful dealing with human na- 
ture. This implies consideration, 
confidence, co-operation, good 
working conditions and adequate 
pay according to service rendered, 
on the one hand, and loyalty and 
enthusiam on the other. 

Successful shop management is 
not the job of the shop superin- 
tendent, works manager, or gen- 
eral foreman alone, but rather | 
the job of every officer and em- | 
ployee concerned with or em- 
ployed at the shop. Everyone 
must have a common interest to | 
render service and to contribute | 
his full share to the sum total of 
the efficiency of the entire plant. 
To secure this, it is of vital im- 
portance that friction and misun- 
derstandings between departments 
and between the management and 
the employees be eliminated, or at 
least reduced to the lowest possible point, and an atmos- 
phere of co-operation, love for service and an incentive to 
give value for value received be maintained. 
The right attitude of the employee towards the job entails 

a campaign of education and the elimination of harmful 
outside influences. He must believe in, and have confidence 
in those in authority. He must be satisfied with his job 
so far as this is possible in the light of human aspirations. 
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The Foreman and His Responsibility 


The chief burden of the work of educating the employee 
along these lines falls upon the supervisor, foreman or assis- 
tant foreman. He is the “contact man” between the manage- 
ment and the employee. He is the most important link in the 
chain of successful shop management. To the extent that he 
is educated in the proper performance of his duties, that he 
is able to interpret the policy of the company and to use 
diplomacy in dealing with employees, that he is resourceful, 
able and impartial, or, on the other hand, that he is hampered 

by lack of proper education, by petty jealousy, envy, or lacks 


“Mr. Borer's article was awarded the first prize in the Shop Management 
Competition, which closed September 15, 1923. For other awards see 
Railway Mechanical Engineer, December, 1923, page 794. 


Frank J. Borer 


good judgment or a co-operative 
spirit towards other departments 
and his superiors; just to that ex- 
tent will shop management be 
successful or not. However, no- 
body is all good or all bad. 
Therefore, the thing to strive for 
is to add to the good qualities and 
eliminate the bad ones of the 
members of the supervisory force. 
It is quite natural that the mor- 
ale of the average employee will 
not and cannot be any higher 
_ than that of his immediate su- 
| perior. He will be inclined to 
interpret the attitude of the man- 
| agement according to that of his 
gang foreman or supervisor. It 
therefore follows that the super- 
visory force of all departments 
of the plant should be educated, 
instructed and guided to see that 
the state of mind of each one of 
them is a reflection of that of the 
higher officers; in this manner 
the proper spirit will be developed 
among the employees and the 
seed of efficiency is bound to 
grow. | 


Clear Away Weeds of 
Misunderstanding 


Having cleared away the weeds 
of misunderstanding, ill-will, jealousy, carelessness, irre- 
sponsibility, ignorance and the like, and put in their place 
good-will, confidence and co-operation, the real work has 
then just begun, because in problems interwoven with human 
nature, such as successful shop management, it is like clear- 
ing a large field or forest of weeds and underbrush. Both 
will always grow up again. But the successful forester will 
hold both of them down to a point where they will not in- 
terfere with the growth of the plants or trees. 


Foremen’s Clubs 


In line with this thought, weekly meetings of the super- 
visory forces are a necessity. They act as a clearing house 
between sub-department chiefs and gang foremen. They 
give every supervisor an opportunity to voice his view in re- 
gard to any lost motion that may exist in his or other de- 
partments and to develop ways and means of overcoming it. 
Such items as shortage of material supply, new materials re- 
ceived, machinery and tools, shop and safety rules, accidents 
and how to avoid them, new methods of doing work and shop 
kinks, reclaiming and storing material, fire hazards and how 
to thresh out grievances and the best methods of increasing 
production, should be considered at these meetings. Such 
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conferences put the spotlight on the man who does not come 
up to the standard and impels him to do better. | 

This is not enough, however. Lecture courses and oc- 
casional meetings with the higher officers should augment 
them. The Pennsylvania Railroad has gone a long way in 
this direction, as was so ably explained by I. U. Kershner at 
the May, 1923, meeting of the New York Railroad Club.* 
If we want loyal and efficient employees, we must first have 
a supervisory force imbued with loyalty; therefore the neces- 
sity of extending as far as possible the educational features 
and contact with the management. 


As a further means of strengthening co-operation between ' 


the management and the employees (which in turn will re- 
sult in increased and better production) I would suggest that 
the board of directors, if feasible, set aside new issues of 
stock to be sold to employees at par on monthly payments, 
similar to the plan that is now so successfully carried out by 
the Standard Oil Company. Looking at this plan from the 
spirit of the saying, “Where thy treasuries are, there is thy 
heart,” much good should come from it. “It is not so much 
what you produce per hour or per day as it is of how much 
you can save in producing it” is the way a prominent rail- 
road official recently summed up the problem of increased 
production. 
Causes of Labor Unrest 


High wages never did and never will in themselves make 
men loyal and contented—never will solve the labor prob- 
lem, although it is understood that reasonable, just wages, 
according to service, are a means to the end. Labor unrest 
is not the result of low wages and poor working conditions, 
or else the American workingman, being the best paid and 
also the most efficient in the world, would not go on strike. 
Labor unrest, as it enters into railroad shop management, is 
for the most part caused by outside agitators. The railroad 
shop crafts can do much to counteract the bad outside in- 
fluences and should be afforded every means to work in full 
accord, through its committees, with the shop management. 
Employees should have an opportunity to present their 
grievances to the committeeman and these must be settled 
impartially. , 

In applying discipline to employees, care must be exercised 
to see that they get their just dues on the one hand, and that 
the efficiency of the forces is not loweyed through lack of 
respect of shop rules or supervisors. In this respect, the sys- 
tem of discipline most in use in railroad shops is too un- 
wieldy. It is either discharge or nothing. Be considerate 
in the handling and treatment of men. Don’t be a quitter. 
Do not lack in courage but at the same time put yourself in 
the other fellow’s shoes for a moment. 

Suggestions for new shop kinks and about improved 
methods of doing work should be encouraged from employees 
and supervisors and tried out. If found practical, proper 
credit should be given these men. 

The morale of the force can be raised by affording the 
men opportunities for self-improvement, recreation, railroad 
athletic associations and the like; further, by the foremen 
showing sympathy and interest in the workmen’s problems 
and teaching the less educated the duties of citizenship. 

There are always sinister forces at work, especially among 
the uneducated workingmen, to make them discontented and 
suspicious, to make them believe they are being robbed, ex- 
ploited, abused and “bulldozed” by their employers. Little 
grievances are magnified, are looked at through the micro- 
scope. No wonder they look large to them. These bad in- 
fluences ‘must be counteracted and neutralized. It is not 
hard, for the truth will prevail in the end. But things do 
not change of themselves. The shop management must there- 
fore give these things proper attention. 


“See Railway Age, May 26, 1923, page 1259. 
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Reducing the Turnover 


The turnover of the employees in normal times is another 
problem of shop management. To keep good employees in 
the service and to eliminate those that are falling below a 
reasonable standard of efficiency is a task of first importance, 
and there again we have to depend in a large measure upon 
the gang foremen. A large turnover means a large waste. It 
can be minimized and production increased at the same time 
by good working conditions; placing men on work for 
which they are best suited; by supervisors not showing any 
partiality; by advising men in regard to shop rules and 
warning them if minor violations occur; showing appreciation 
for an extra good job performed in quick time and loyal 
service in emergencies; rewarding special ability when pos- 
sible; by not holding out any promises except those that the 
company is able to keep; not blaming employees for mistakes 
in workmanship beyond their control or which rightfully be- 
long to the supervisor or some other employee; by enforcing 
sanitary and safety rules and the prevention of accidents; 
disciplining the careless man; furnishing supplies and ma- 
terials as promptly as possible; giving men safe and sufficient 
tools for the job; explaining the job properly to the man 
before he proceeds with it; not shifting men from job to job 
any more than is necessary; specializing in output; and by 
more careful inspection of work performed. 

Materials and supplies, and their relation to production to 
avoid delay to equipment, requires the closest co-operation 
between the stores departments and the shops. An oversupply 
is tying up money needed elsewhere and an undersupply is 
tying up valuable equipment. 

A proper, but not too elaborate, cost accounting system is 
necessary as a measuring stick of the output in relation to 
man-hours, etc. 

Scheduling systems for locomotive and passenger cars 
are now the rule. However, in freight car repairs the con- 
ditions are so varied that different shops use different 
methods. The station-to-station method of repairing freight 
cars should be used and extended as much as possible. 


The Spirit That Counts 


Generally speaking, there must be enthusiasm and a spirit 
of co-operation to make shop management most successful. 
It is the spirit that counts and this impels me to tell the 
following story: “Before the days of the Eighteenth Amend- 
ment there was a master down in Dixie-land who gave a spe- 
cial reward to his faithful colored servant upon leaving his 
service, in the shape of a bottle of brandied peaches. A few 
weeks later the former servant called at the house and his ex- 
master asked him how he had liked the bottle of brandied 
peaches. Said the colored man, “Well, sah, those peaches, 
they was all right, but 1 liked the spirits better in which 
they were given.' ” 


D. & H. Passenger Train of the Civil War Days 


Classification of Locomotive Repair Shops 


Analysis of Shop Operations with the Object of Reducing Expenses 
and Facilitating Repairs 


By George Armstrong 


RANSPORTATION is the primary function of a rail- 
Tra. In producing this service, the railroads must give 

more and more attention to proper functioning of mo- 
tive power and rolling stock. 

Increased capacity will be demanded of the railroad ma- 
chine in the future. Increased capacity with economical ser- 
vice requires the greatest result from the least investment and 
the minimum expenditure of labor. Cognizance must be 
taken of the definite relationship between the transportation 
requirements and the rolling stock and locomotives to handle 
the traffic. Either new equipment will be needed to provide 
increased capacity or more effective service must be obtained 
from existing equipment. The attainment of the most eco- 
nomical service calls for determining the economic balance 
between the investment in new cars and locomotives, with 
the attendant burden upon maintenance facilities, and the in- 
vestment in additional and improved shop equipment and fa- 
cilities to maintain the locomotives and cars. 


Non-Productive Time Spent in Engine Houses 


There is considerable room for study of this balance in 
the increasing of a road’s capacity. This is shown by the 
fact that while the United States Railroad Administration’s 
distribution of locomotive hours showed an average time in 
road and switching service of 78 per cent of all serviceable 
locomotives, or an actual effective service of about 40 per 
cent, individual road returns showed a minimum as low as 
14 per cent in road and switching service and a maximum 
of about 60 per cent. Approximately 50 per cent of the 
balance of locomotive service time was spent in the engine- 
house. 

A portion of this non-productive time is undoubtedly due 
to operating conditions, but a considerable portion is doubt- 
less due to the delay in handling engines through poorly laid 
out and congested engine terminals, or while making neces- 
sary repairs in enginehouses that are inadequately equipped 
to do the work. 


Increasing Actual Working Time 


The effect of increasing the proportionate time of road 
and switching service from 40 to 45 per cent with 500 loco- 
motives would be equivalent to the addition of 45 engines, 
assuming 80 per cent were in serviceable condition. In other 
words, without this increase in the effective service of a loco- 
motive, it would be necessary to add 45 locomotives to the 
$00 already owned in order to deliver the same number of 
locomotive hours of service daily. 

Many roads in the past have increased their capacity by 
adding new equipment when better equipped roundhouses 
and shops would have secured the same results, especially in 
the case of the roundhouse. But money can be borrowed 
by means of equipment trusts to finance the purchase of new 
locomotives more readily than it can be secured for im- 
provements to existing facilities. This has been the main 


reason for increasing hauling capacity in the past rather 


than by improving terminal facilities. The solution lies in a 
careful business study leading to a conviction of the economic 
value of a depreciation fund, not as an account but as a re- 
serve for shop and terminal improvements. A reserve fund 
should be available that can be drawn upon to replace obso- 
Jete or inadequate equipment. | 
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Reduction of Unserviceable Locomotives 


Another aspect of the possible increase in the capacity of 
a railroad due to better terminal facilities should be in the 
reduction of unserviceable locomotives, such as those held 
for classified repairs or repairs of over 24 hours’ duration. 
The average number as indicated from the Railroad Admin- 
istration figures just quoted was 77.6 per cent in serviceable 
condition, with a minimum of 66.3 per cent and a maximum 
of 87.5 per cent. 

The effect of increasing the percentage of serviceable loco- 
motives from 80 to 85 per cent, in the example of the 500 
locomotives, would add 25 serviceable locomotives to those 
obtained by securing more effective service from the engines 
already in service. Increasing by five per cent the time of 
scrviceable locomotives in road and switching service and 
decreasing by the same percentage the unserviceable locomo- 
tives, there could be secured the same amount of work from 
500 locomotives’ as could be secured from 570 locomotives 
without any improvements to the locomotives already owned. 
Increased capacity by determining the economic balance be- 
tween an investment in new rolling stock and locomotives, or 
an investment in additional shop equipment and improve- 
ments, demands that terminal facilities should be carefully 
designed with a view to best meeting future requirements.: 
Labor costs, despite any further deflation from present levels 
will doubtless be higher than those existing prior to 1914 or 
1915. Honest, efficient and economical service demands the 
largest possible return from every dollar of wages paid. 


Three Divisions of Shop Classification 


The system of shop facilities to best meet the new situation 
comprises three divisions. First, a roundhouse with an aux- 
iliary machine shop having a pit capacity for two or more 
locomotives. This roundhouse to be located at each large 
division point or at every other division point. The auxiliary 
shop to be devoted exclusively to the making of heavy run- 
ning repairs. Second, an intensive locomotive repair shop for 
repairing locomotives only. This shop should make no heavy 
running repairs or do any manufacturing work. It should be 
designed with a view to making quick repairs to a small 
number of engines in the shop at one time. Third, a central- 
ized production or manufacturing shop. There should be a 
separate organization capable of finishing all repair parts 
not standard commercial articles, which can be completely 
finished or semi-finished ready for use in the repairing of 
locomotives. 


Proper Use of Roundhouses 


A roundhouse is primarily designed for the housing of 
locomotives and is not well adapted to the making of exten- 
sive repairs. On the other hand, a repair shop cannot prop- 
erly function if the making of classified repairs is to be con- 
tinually interrupted in order to take care of heavy running 
repairs. Consequently, the making of heavy running repairs 
and monthly boiler washing and repairs should be performed 
in an auxiliary shop operated in conjunction with the round- 
house. This should eliminate a great amount of unnecessary 
running back and forth from the machine to the work when 
the repairs are being made at some point in the roundhouse. 
This arrangement will permit the proper supervision of heavy 
running repair forces and will reduce the unsupervised force 
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to a minimum on account of the fact that only minor repairs 
and adjustments would be made in the roundhouse proper. 
Such an auxiliary shop should be considered at each im- 
portant division terminal, also on a great many roads where 
intermediate terminals are simply turn-around points. 

An auxiliary shop at every second divisional terminal 
should be adequate to meet all requirements of the round- 
house. The exact division allocation of these auxiliary shops 
can only be determined after a careful study of the operating 
conditions. Sufficient auxiliary shops should be provided to 
adequately maintain power between shoppings for classified 
repairs. 

A great deal of needless expenditure for maintenance of 
equipment in roundhouses is incurred through the practice 
of patching just enough to allow the engine to make another 
round trip or two. This is not only a waste of money, but 
‘frequently results in the necessity for a great deal more work 
to be done when real repairs are made. It is also an im- 
portant factor towards decreasing the mileage as well as in- 
creasing the length of time required to be spent in the shop 
for classified repairs. 

If the locomotive requires work to be done on any portion 
of the rods, wheels or cylinders, which, outside of the boiler 
work, constitutes the major portion of roundhouse repairs, 
careful attention should be given to such repairs in order 
that when the engine is returned to service it will not return 
again within a short time. Careless work usually requires 
early removal from service in order that attention can be 
given to some other portion of the same machinery. If the 
lateral is required to be taken up on one pair of driving 
wheels, the others should receive attention at the same time 
in order that, when a month or six weeks roll around, it will 
not be necessary to remove the same locomotive from service 
to take care of the remaining wheels. 


The Auxiliary Repair Shop 


Some objections will no doubt be presented to the practice 
of operating an auxiliary shop because there is a duplication 
of equipment. Inasmuch as the average investment for shops 
and enginehouses, which includes car repair shops, amounts 
to approximately 50 per cent of the investment in locomo- 
tives. It is believed that a careful, analytic study will jus- 
tify the triple grouping of mechanical facilities as previously 
outlined. The equipment of an auxiliary repair shop should 
include some means for removing wheels of locomotives either 
by a drop pit or with a Whiting locomotive hoist. A ten or 
fifteen ton traveling crane over the erecting shop portion and 
the wheel turning and tire boring machine should also be 
installed. Other machine tool equipment should include a 
crank shaper or crank planer, a 36-in. vertical or radial drill 
press or heavy duty drilling machine, a 36-in. engine lathe, 
two 16-in. by 8-ft. or 20-in. by 8-ft. engine lathes, an electric 
welder, 36-in, punch and shear, 150-lb. hammer, flue cutter 
and such minor equipment as may be necessary. 

Aside from the physical aspect of the engine terminal in 
relation to the efficient repair of locomotives, attention should 
also be given to such details of terminal layout as will ex- 
pedite outside operations and afford the maximum time avail- 
able for making adjustments and minor repairs. 


Outlying Inspection Shed and Pit 


Foremost among these provisions is that of an outlying 
inspection shed and pit at all terminals handling 24 or more 
engines daily. Through such a system advance notice of heavy 
repair requirements can be obtained. Preparation for the 
necessary work can be made and it can be determined 
whether the engine will be diverted to the auxiliary shop or 
repaired outside. At the same time the inspector or his 
helper can attend to many minor defects as they are re- 
vealed, thus eliminating any possibility of their being over- 
looked. This will also do away with the unnecessary ex- 
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pense incident to making out a report for some one to apply 
a cotter, tighten nuts or replace a missing nut. 


Provision for Straight Line Movements 


Another important feature of terminal design is the pro- 
vision for straight line movements from the time the engine 
is received on the incoming track until it hits the turntable. 
Back steps result in delays. Ample crossovers should be pro- 
vided so that the engines can be run around when necessary. 
In fact, the keynote of the terminal design should be “Every 
movement counts and delays are costly.” Expedited terminal 
operation is only one of the problems of getting the most 
out of equipment. Classified repairs to equipment present 
a problem with a somewhat different aspect. | 

In securing the maximum service from every locomotive 
it is essential that each one be held from service for classified 
repairs as short a time as possible. This result can best be 
secured by holding: from service as small a number of loco- 
motives as can be quickly repaired. A carefully planned 
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Arrangement of Auxiilary Shop Operated In Conjunction With 
Roundhouse 


shop with a balanced quota of machine tools suitable for 
doing the work can, under good management, literally “push 
an engine through.” 


Employment of Scheduling System 


In securing this result more is demanded, however, than 
a shop. Advance information must be furnished at least 
two months previous to the time the engine is to be shopped 
as to what major parts, such as cylinders, wheel centers, 
deck castings, flue sheets, etc., will require replacement. 
These should be ordered long enough in advance that they 
may be available at the time the engine comes into the shop 
for repairs. A scheduling system must be employed that 
schedules, not one that merely indicates what is to be de- 
sired. Railroad trains are not scheduled over a division 
according to the desire of the various individuals operating 
the trains. They are scheduled in accordane with a care- 
ully worked out time card and although this is not always 
lived up to, any deviations therefrom are charged up as de- 
lays. The same should be true of a shop scheduling sys- 
tem. Careful analysis, preferably on a man-hour or shop- 
hour basis, should be made and once having established a 
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schedule, every effort should be made to adhere to it. If 
subsequent results indicate that a change in the schedule is 
required, then that change should be made in the master 
schedule. 

A cost accounting system should be installed. It is ab- 
solutely impossible to secure any comprehensive information 
as to the cost of repairing locomotives, if the foreman or 
workman is depended upon to allocate the expense. The 
average workman is not a good timekeeper or bookkeeper 
and it is an injustice to the foreman to expect him to prop- 
erly supervise and at the same time do such work. A sim- 
ple, comprehensive cost system would be one allocating re- 
pair costs to the major units of a locomotive; for instance, 
to rods, firebox, cylinders, wheels, cab work, etc. Overhead 
distribution should be made by departments and some sys- 
tem of time keeping with time keepers located in each de- 
partment, should be employed. 

All material disbursements should be made by the stores 
department direct to the machine or locomotive or other 
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sirable. This will permit the most economical construction 
inasmuch as it can be built without the necessity for in- 
stalling cranes of large capacity. 

A separate stripping shop should be located immediately 
adjacent to the erecting shop, preferably at one end. This 
segregates the dirt and confusion attendant upon stripping 
locomotives. It should be equipped either with two heavy 
cranes or a Whiting locomotive hoist for wheeling and un- 
wheeling locomotives, also a 15-ton crane for removing heavy 
parts. Adjacent to the stripping shop there should be a lye 
vat of ample size to receive rods, driving wheels and even 
engine and trailer trucks served by the 15-ton crane. Distri- 
bution of clean material can be effectively made to all de- 
partments from the lye vat. 

This arrangement requires the installation of sufficient 15 
or 20-ton cranes in the erecting shop to obtain a flexible 
system of operation. Each erecting gang can be given its own 
crane. This also permits the construction of a more eco- 
nomical shop. 
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Tentative Layout of a 


designated place for its delivery. A desirable system of 
ordering material would be to employ the telephone with in- 
struments conveniently located for the foreman. This places 
the responsibility for the proper charging out of any material 
on the dispatching clerk in the storehouse. At the same 
tme he could issue the necessary order to a material run- 
ner who would either deliver the material or see that it was 
placed at the loading station for the next electric delivery 
truck. 


Transverse Shop the Most Serviceable 


Let us consider the shop itself. Where sufficient ground 
area is available, a transverse shop is perhaps the most de- 


Departmenta! Shop 


The departmental layout of such a shop should be such 
that all material can be moved without back tracking. A 
tentative layout of a transverse shop with 13 erecting pits 
is shown in the plan above. Where the output of the shop 
exceeds 10 engines, it will be necessary to provide an addi- 
tional stripping track. This is essential so that the engine 
being stripped will not tie up the hoist except for wheeling 
and unwheeling operations. 


The Fire-Up Shed 


The firing-up and final assembly shed should be located 
adjacent to the air brake, lubricator and injector repair de- 
partments. These are the departments most concerned. 
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with the engine during the final assembly, and its subse- 
quent fire-up test. 

Another innovation that should be utilized in conjunction 
with the fire-up shed is a winch operated valve setting ma- 
chine. Parts of valve gears should be carefully checked 
as to lengths and set. If they agree with the drawing re- 
quirements, it is only possible to alter or correct valve set- 
ting through altering the valve or eccentric rods in the case 
of outside valve gears. The best method of accomplishing 
this is by running over the valves of a locomotive while hot. 
A slow speed push button control, reversible electric winch 
with an endless cable, provided with chain loops for attach- 
ing to the locomotive can provide the motive power for the 
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of pits in an erecting shop floor, either the transverse or 
longitudinal type is not required, except in stripping and 
assembly work. Otherwise, pits are apt to become a catch-all 
as well as an obstruction in the floor. They also tend to 
absorb light that otherwise might be reflected against the 
under portion of the locomotive on the pit.j 

The equipment and scope of repair operations in an in- 
tensively operated locomotive repair shop are shown in the 
table. This also gives the proportion of a month's opera- 
tion which the repair requirements for'each engine will de- 
mand from each machine. This analysis is not to be con- 
sidered as absolutely accurate, but represents the best pos- 
sible study for repairing parts for heavy Consolidation or 
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Arrangement of the Machine Shop and Erecting Shop With an Adjacent Stripping Shed 


running over movement. The locomotive can be secured to 
this cable by means of turn-buckle devices, and moved over 
a distance of approximately forty feet. This should be more 
than enough for a complete revolution of any size of wheels. 
Limit controls could be utilized to prevent overrunning. 


Straight Line Repair Shop 


The straight line locomotive repair shop* would also be 
suitable for a repair shop of this character, provided a fire-up 
shed were placed at the end of the outgoing track with suf- 
ficient switches to permit the handling of engines on several 
tracks at this point. The fire-up shed should have the air 
brake, injector and lubricator departments placed as pre- 
viously described. 


Longitudinal Erecting Shop 


A longitudinal erecting shop with one running track only 
could be substituted for the transverse shop. Stripping could 
then be done at one end of the shop and assembly done at 
the other end, with a fire-up shed for final assembly and 
test. Engines undergoing repairs would be set off at a slight 
angle supported on built-up structural steel pedestals to 
permit the removal of flues and their application. The use 

*The straight line locomotive repair shop referred to here was described 


in the October 27, 1923, number of the Ratltway Age, page 767; the October 
1923, Railway Mechanical Enginecr, page 714. 


Mikado type locomotives, with new parts secured from a 
manufacturing shop. 


Separate Organization for Manufacturing 


The manufacture of locomotive and car repair parts, that 
are not commercially standard products can only be handled 
economically by an entirely separate organization. The 
equipment required for quantity production is different from 
that demanded for the repair of parts in small quantities. 
The attitude.of the management in quantity production must 


- be totally different from that required to cope with the prob- 


lems of repair work. 

Every part that can be completely finished ready for ap- 
plication or can be partly furnished and produced in quan- 
tity should be made in such a manufacturing or centralized 
production shop. Care should be taken, however, not to en- 
croach upon the realm of commercially standard products. 
The manufacturing shop usually keeps a record of disburse- 
ments indicating the consumption at various points for all 
its products and also maintains an inspection organization 
capable of looking after manufacturing inspection, and also 
following up the kind of service rendered. A railroad, 


tAn erecting shop of the type referred to herein was described in the 
September, 1923, Ratleay Mechanical Engineer, page 615. 
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through this service, is in possession of a very valuable ad- 
junct in effecting a reduction in the cost of maintenance of 


equipment. 


Control over the use and consumption of mate- 


rial and the knowledge of its performance should be avail- 
able both for the mechanical and the stores departments. 


This is an invaluable aid in securing economy. 


ANALYSIS OF SHOP OPERATION 


Based on General Repairs to Consolidation or Mikado type locomotive. 


working eight hours per day 
; Average 
Repairs time 


per engine per piece 


Pairs Pieces Hr. Min. 


Operation 


Stripping Shop 


Engine stripped complete. All material 
cleaned and distributed......... 


Erecting Shop 


Frame jaws squared, frame bolts re- 
ed: shoes and wedres laid out, 
pedestal binders refit, cross braces re- 
bolted if necessary 


Spring rigging applied .............. eh 

Cylinders rehored, valve chamber bush- 
ings rebored or applied, guides lined, 
pistons applied and heads up....... 


Engine wheeled and rods applicd..... 


Motion work applied, valves set and re 
Verse REAL UP .oonooccononpomacioo os 
Steam pipes, dry pipe, throttle and ex- 
haust pipe applied. Superheater units 
and header applied and tested...... .. 
Front end netting applied........... ee 
Cab valves and fittings overhauled and 
safety valves set cc. ccc ccc ooo oo ooo c 
Stoker applied, if used.............. 
Running boards, cylinder and dome 
castings, smoke box front applied.. .. és Se Sib 
Air pump, rescrvoirs, brake cylinders 
and brake rigging applicd........ A 
pia and lagging applied 
iping applied ........ eee A 
Asbpans applied . a ne 
Engine painted and lettered. ie aie “as vig) Rs 


oes eevee e ene ee o 


eoceweaeeverr see ee epee e 8 0.079 


Driving wheel tires turned........... “es 
Crank pins quartered or new pins ap- 

plied ........ 
Driving journals “trued. 
Engine truck, trailer truck and tender 

truck tires turned, if steel......... ei wa ae ro 
New wheel centers, crank pins and 

axles from manufacturing shop. 

Wheel centers should be turned and 

faced to standard, tires bored stand- 

ard and lipped possibly at main shop. 

Crank pins finished complete except 

wheel fit 
Engine truck, trailer truck and tender 

truck wheels mounted at main shop 

together with car wheel8S........... .. 


Lo o... .. o. oe 


........KC..-—a.L. o». ..—oÁ.—o..2..00...0..... 


Time 


Hr. Min. Cent 


1 90-in. wheel lathe turning tires. 4 Di 1 30 6 
Truing journals ............... ite 4 2 30 10 
Note.—Used also for quartering wheels unless quartering 
provided. 
1 96-in. vertical boring mill 
Boring tires ........o..o....... i IN 1 $ 1 
Wheel centers, if nit produced 
at main shop ................ Y 8 2 
1 Quartering machine 
prob wheels ....oomomoo.. 1 3 3 
ee note, on 90-in. wheel lathe. 
1 400 ton wheel press mounting and dis- 
mantling wheels ................. 
Pressing in pins ........6.. eee e eee 
Piston and Cylinder Work 
New pistons fit and applicd.......... A 
Grooves in old pistons trucd up...... : 
Piston rods ground ......oooooo.o... 
Cylinder head joints renewed........ 
Cylinder bushings fit ........o....... 
Piston rod packing applied........... 
New cylinder heads, piston bull rings, 
cylinder head studs, cylinder pack- 
ing and piston rods from manufac- 
turing plant finished .............. ee 
Cylinder bushings and valve bushings 
bored, porns milled and oper 
turned from manufacturing plant.. 
New cylinders, purchased or from man- 
ufacturing shop ..........o.ooo.o.o.. es Ea gis 
1 Gap grinder. Grind piston rods... 2 40 1 
Grind driving axle wheel fits.... Y 45 r 
Grind cngine truck wheel fits.... . Y a 40 A 
Grind tender truck axle wheel fits .. Y 40 A 
Grind crank pin, wheel fits...... 1 30 A 
Grind valve stemS.............. ee 45 ae 
Grind valve yokes ............. 2 35 1 


Shop 


Propor- 


tion 


months 
opera- 


e e . . e 


$ 
machine 
30 
0 1.75 
1.5 
20 E 
12 : 
12 de 
20 ie 
30 Fae 
20 2 


e. 1 


Operation 


1 48 in. by 18 ft. engine lathe 


Return piston heads ......... ek 2 
Fit cylinder bushings ........... 1 
True piston head grooves........ 2 
True lift shaft bearings ...... 2 
True rocker arms, when used... ie ze 
True engine truck and trailer 
journals Tn thee euaw tes 2 = 
Fit piston rods to crosshead...... is 3 
1 42-in. vertical turret lathe 
Fit piston heads ............... 8 
Face cylinder head joints ....... ES 5 
Fit valve chamber bushings...... 2.0 


Piston Rod Packing 
Note.—Sce Cab Work. 


Valves and Valve (Qears............. ss 
Renew pins and bushingsS............ .. 
Refit link and link block............ .. 


Straighten valve rods and adjust to 
standard 


Overhaul piston or slide valves..... 
Overhaul reverse levers. Note.-—Power 
reverse gear to air brake dept..... 


Valve stem packing fitted........... ` 
New valve gear parts, reverse lever 


latches, piston valve parts, valve 
packing rings, valve vokes, slide 
valves, valve strips, valve springs 


and valve stems from manufacturing 
shop finished 


Motion work pins and bushings and 
eccentrics and straps, if used, from 
the manufacturing shop semi- -finished . 

1 Internal grinder 


Grind bushing holes, motion work 12 holes 
Grind knuckle pin holes in side 
todi é fsa tea tenas soothed .... 4holes 
1 18 in. by 36 in. cylinder Reinder 
Fit motion work bushings........ saz 12 
Fit moticn work pins............ .. 14 
1 Link Grinder 
Grind link radius ..........0.... .. 2 
Grind link block ............... ae 2 
1 Cuide grinder 
Re-surface guides ..... Eee eee ; 4 
Resurface slide valves..... ee ; *2 
Grind valve strips .............. .. "B 
Re-surface Bre aire plates | chaste *2 
Total O h i 
1 42-in. Vertical turret lathe 
Re-bore eccentric straps ......... .. "4 
Return eccentrics ....ooooo.o.... ; *4 
True dome caps .......o..oo.... .. 0.2 
Bore and face hub liners, driving 
A ceren ene peee ea aans ss 8 


*Only in case of old power. 
Engine truck center castings, re- 


Dored. odo states sea eea SS aces Avs 5 
Valve stem packing bored....... Me 
Note.—Sce Cab Work. 
Driving Box Work 
Driving box shoe and wedoe ways 
brought back to standard.......... .. 
New driving box brasses applied and 
Dored a it BAe ae 
Cellars A wae rds 
Hub liners, driving box, applied and 
ticed aaa h si 
SOE saddle pockets, driving boxes 
milled A oa kA aE ala S he 
Oil grooves cut in driving boxes...... ee 
New driving boxes complete ready a 
brass from manufacturing shop.. 
1 4-ft. radial drill press 
Driil boxes for oil holes......... s d 
Drill cylinder heads if impossible 
to drill standard at manufactur- 
ing SON dae PA A 
1 Draw cut shaper 
Plane shoes and wedges to line.. 8 
Plane driving box brasses........ 8 
Refit pedestal braces .........o... 8 
Recut guide clearances ......... s 4 
True driving box shoe and wedye 
WARS ov ice se ain area EIA 8 
Fit devine box cellars (or prefer- 
ably on guide grinder)........ 8 
Square up spring saddles........ as 8 
Brasses bor and hub liners faced. 
Note —See vertical) turret lathe, 
valves and valve gears........ 
Frame Work 
Shoes and wedges planed to line..... .. 
Pedestal braces refit .......oooo...... ee ar 
Frame braces jaws refit after closing 
or welding on new ends............ 
Frame bolts fitted .................. 


New shoes and wedges from manufac- 
turing: Shop 6 «i s)4saeswseeee swe ‘ 
Holts turned to taper and standard 
sizes from manufacturing shop and 
holes reamed for bolts..... aos 26a aa 


me rr eee ee Mm oMi M a 


1 
4 
1 


pet bod 


Propor 
tion 
months 
O 
Time tion 
Hr. Min. Cent 
3 30 .. 
4 a fe i 
a os 
me > a 
So y 
.. 24 7.1 
1.12 ss 
ss 24 ss 
2 30 2 
6 63 sé 
3 4.5 
2 i sä 
3 30 2:75 
4 sa Sa 
2 ee 3.0 
2 o .. 
AS K.N 
so Cae 
6 A st 
1 . 3.75 
2 ogi ais 
-2 35 .. 
4 ss ote 
1 é ti 
4 did Es 
4 ae 
2 .. 9.75 


Repairs per piece 
A . SN Per 


airs Pieces Hr. Min. 
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, a : n Propor- Propor- 
tion tion 
i Average months Average months 
; ; time A opera- , time opera- 
, Repairs per piece Time tion Repairs per piece Time tion 
Operation Operation 


aira Pieces Hr. Min. 


er 
Hr. Min. Cent 


ie a PA ER, Per 
airs Fieces Hr. Min. Hr. Min. Cent 


New frames and parts from manufac- 


1 No. 4 heavy duty vertical milling 


turing shop or frames preferably pur- machine 
chased already finished ........... Da ; : ue, Abe. a. E Mill driving box saddle Bich ets .. 4 
Shoes and wedges planed and pedestal Mill rod straps to true..... Sash tae ea 
braces fit. Note—See draw cut Mill solid end rods to true. :% 4 
shaper driving boxes. ....ooooooo.. .. ds ate ia whe is sie 1 24-in. vertical turret lathe 
1 6-in. by 6-in. pewer hack saw-—Cut Fit rod bushings........... AR es 8 
i i a e E tor arci Sras T ss is T és ee Bore and face rod brasses...... .. 4 
2-10. trip tea cutter— 1 26-in. crank planer or No. 5 heavy 
ah coa wen le as ae a ouling Ae 
Se se into for strap.. a 
inish wheel keyS........oooo... 
Guide Work Finish eccentric "heen: Ide Eee 2 
Guides straightened and ground...... .. be : oe | (oe pn PENG: SECU as ae 4 
Recut guide clearances ........ se m, ek . a oi a e ao PACE S a a 
New ‘cides and gude blocks roni inish ro CV Ses canals vet. devs i 2 
True up engine truck boxes..... .. 2 
manufacturing shop finished....... Tr truck. pedestal 
Nute.—See guide grinder, motion work and draw cut shaper, driving boxes. D br ie el ae pe = ai a 1 
ouble spindle heavy duty ro r- 
Sd cs ing mill or heavy duty vertical drill 
Spring Rigging Work Bore rod bushings...........000- acl 8 
Spring hangers and equalizers Ream for knuckle pins......... .. 4 
ushed ooo eeose.. Ea sal A oa A sf 1 50-ton hydraulic press 
Spring saddles squared iaa ia es i ’ sa T Sa Apply rod bushings............ 2 - 
ew spring saddles, spring pins and Apply driving box brasses..... sa as 


clips from manufacturing shop fin- 
ished. Springs repaired ur new from 
manufacturing shop or purchased.. .. fe as a 


Air Brake Work 
Pump cleaned and overhauled........ .. da 


1 3-ft. Heavy duty vertical drill 
Bore spring gers for bushing Dar s valve cleaned and over- 
(or after holes are PRED 2 24 holes 5 5 zan e. ...h...o......... .c........o ae . 
Bore springs equalizers for bush- Triple valves cleaned and everhauled.. .. 
TAG. ae awe ck aos o... .. 12 holes 4 4 . ; Power reverse gear overhauled...... dat a 
Bore brake hangers for bushings. . 16 holes 4 .. 4 ; New parts purchased. Triple valves 
Bore and ream crosshead for pin overhauled preferably at builders or 
fit eeeow ewe ......... ee 2 1 ees 3 . manufacturing shop. Air pumps re 
Ream for new crosshead shoes, if bushed at manufacturing shop.. ied ee 
bolted er ee ee ...»— .*72..1..1..0....0.0.0.009 16 holes 1 ee 1 e. 8.5 Power reverse car c linder bored 
Note.—See also draw cut shaper under Driving Box Work. when coo on horizontal boring 
mill, steam pipe work or ground, in- 
Foundation Brake Rigging ternal grinder, valves and valve 
gears U80.01600000%8050.00000%0500000%00/. ee o so. ee 
Brake rods and levers overhauled.... .. os ace fe a. A ; 
Ba on ae leather renewed Cab Work 
an cylinder ease .........¿¿Sse.. .. ee ee oe . = 
Brake nani overhauled and new a ee ao cono c.soo ese we 
shoes secur ee er eee ee ee : : za Aca 3a ay : ee, Sees a a a SS eS ae 
New brake, rod jaws, adjusting rods, N agi e ane ane ene e. se 
levers and hangers from manufactur- Care icockeeeaund: and euerhaulat .. oe 
ing shop. brake pins purchased. . : da = Water pos and cocks overhauled. . o pS 
Note.—See 3-in. heavy duty vertical drill, spring rigging work. R 8 A naa A e . . 
epair parts purchased, except rail. 
Crosshead Work road companies individual standard 
valves, parts of which are eS 
Babbitt crosshead shoes for guides... .. Pe aa za we oe zâ from manufacturing shop.. Tae sy Sa 
Ream and bolt new crosshead shoes... s.e aa aa a a 1 No. 4 turret lathe with side carriage 
Ream for crosshead pPiN............. gen e iae uG. ie . : Repairs on cab valves, boiler 
New crossheads complete from manu- checks, etc. .....oooooo. itt. |, pi 
facturing shop and shoes complete Bore piston rod packing........ 2 sets 
ready O: ream irit kin ele aa ee ee Bore valve stem packing. fie an at ead 2 sets 
Note.—See 3-in. heavy duty vertical drill, spring rigging work. Wash out plugs rechased...... .. 9 
Steam Pipes, Throttle and Superheater Work 
Steam pipe, dry pipe and ci pot Engine Trucks 
joints ground ........... aie aie Tare ats iis es as a ae 
New joint rings, -if necessary for Engine trucks overhauled........... ws Bs 
steam pipes and dry pipe........+6 .. or a iy ay = ea New engine truck boxes and center 
Exhaust nozzle teue ERR euen dee pan nas z des ear ana from manufacturing shop 
rheater header and unit joints nished (ir a one a 
ere kate een ees Dens si je: e ea eh as Engine truck boxes and pedestals trued . 
Superheater units repaired......... e ie ; a es oy a -~ _Note—See Rod Work. 
Throttle rigging ov erhauled.......... Sa ae dá ee s T “6 Engine truck center castings rebored.. 
New steam pipes, exhaust pots, throt- Note—See valves and valve gears. 
tle valves, standpipes and throttle 
lever latches from manufacturing Miscellaneous 
shop finished E EN be pe We a Ss tey a 1 Sensitive drill press a 
1 horizontal boring, drilling and mill- Miscellaneous small drilling.... .. 
ing machine Y 
True up steam pipe joints...... se Mee 8 2 ae 1 36 Doiler and Flue Shop 
Rocker boxes rebored............ ats se 2 ie .. 24 z% Flues : ; 
Rebore throttle box............. $0 5 1 an sw 30 1.25 1 Electric butt welding machine 
Exhaust nozzles ground from rough E A roy no welding machine. .. 
castings ...000%..»....00..x.%.....0...00.. ... ee ee ee ee .. wale en ing UlSiiccorosooror.o ee ee 
Note—See grinder, valves and valve ‘gears. 1 Flue cutting etf machine 
1 6-in. by 6-in. power hack saw Cutting flues to lencth........ i% 
Repairs to superheater umits...... ia sá del Sos ae dis He 1 olay a eas machine 
hreadi machine : Swaging flues .......... Haza 
i a T, metele units .... .. oe .. .. oe oe oe Fireboxes 
1 18-in. engine lathe Repaired and renewed......... su 
Machine steam pipe joint rings .. 1 E s I er de If justified, flues sheets ‘and door 
True up throttle valve seat....... wis 3 Ll 30 es. 27 as sheets from manufacturing shop .. i 
Face crank pin nuts and washers. .. 2 i 15 is 30 1 Staybolts furnished in sets for 
i Hebe also tor repairs 
cturing shop..... +. 
Rod Work : on manufa 
cCabe flanging machine 
Rods overhauled Pre a ooo. £n$2+.. ee ee oe .. ee ee ae flucs and door sheets are made 
New crank pin rod bushings applied. . ss ue si : a Shop ..cceceeccees Suet sd E 
New knuckle pins and bushings fit. i et Pe sE 1 a ft r: Pa EERTE 
Rod os m AL back solid end per a Ming flue sheets....... Sa 
main rods milled............. Sas si $ Tai 
Rod brasses renewed.......ooooooo.».. da a bes sa s Overhauled and new sheets and 
Bushings and brasses bored........ s et va si á hoppers Made ....oooococonoo.o E . 
New rods, rod straps, crank pin col- Ash pan rigging overhauled.... ..  .. 


lars, wrist pin collars, rod dowels, 
rod wedges, oil and grease cup parts 
from manufacturing shop finished. 
Knuckle pins and rod brasses semi- 
finished. Bolts turned taper Sé 
to thread, holes reamed to suit.. za si Ki si 


General Equipment 


1 1%-in. single end throat punch.... .. 
1 1%-in. single end throat shear.... .. 
1 Bending roll . 
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Tool for Flanging Collars on 
Copper Pipe _ 
By E. A. Miller 


TOOL that has been used successfully in railroad shop 
work for flanging collars on copper pipe is shown in 
Fig. 1. This tool does away with the use of the common 
brazed and ground joint used on injector and other copper 
piping. It consists essentially of a vise in which can be 
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Fig. 1—Drawing of the Vise Showing the Die in Position 


fitted different sized dies, one of which is shown in Fig. 2. 
A separate die is required for each size of pipe. The die is 
placed in the vise as shown by the dotted lines in Fig. 1. 
Behind the die piece is placed a filling piece, which has an 
opening to permit the pipe to extend through. This filling 
piece is used for all dies up to 214 in. pipe size. Above the 
die is placed a top piece on which the clamping screw turns. 
The clamping screw has a square head with a 12-in. handle 


Sire of Cu Pipe Dimensions 
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Fig. 2—Detalis of the Die Used for Holding the Pipe 


and is screwed through a bushing in the top piece of the 
vise. This bushing is keyed in place, and can be easily re- 
moved. The vise arrangement itself is somewhat similar in 
construction to the ordinary pipe vise used for holding 
pipe while cutting or screwing on fittings. The yoke con- 
taining the screw is held in place by two links, to one of which 
it is permanently secured by a pin and cotter. The other 
link is securely latched in place as long as there is a load on 
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the screw, but very readily releases when the screw is slack. 

The work to be done consists of four different operations. 
First, the pipe to be flanged is placed in the hole in the 
vise and then clamped securely. The end of the pipe is 
annealed. It is clamped in the die flush with the face to 
obtain the required material for gather. The second opera- 
tion consists of expanding the end of the pipe. This is done 
by means of an expanding tool, of which there is one for 
each pipe size. Where this device is being used at the pres- 
ent time, there are ten different sizes of pipe to be taken 
care of. For these ten different sizes of pipe, there are, how- 
ever, only two expanding tools needed, as one takes care of 
pipe up to and including 2 in., while the other takes care 
of pipe from 2% in. up to 314 in. inclusive. The third op- 
eration consists of the work of performing the actual flang- 
ing. A pneumatic hammer, in which has been inserted a die 
of the proper size, one of which is shown in Fig. 3, is used 
to do the work of flanging the pipe. During this operation 
the die should be rotated while driving with the air hammer. 
Upon the completion of the work of flanging, the fourth 
operation is performed, which consists of annealing the pipe. 

It will be noted in Fig. 1 that provision is made for taking 
up the force of the blows of the hammer by a bracket on the 
base of the vise and the filling piece, which is inserted be- 
tween this bracket and the die. The flanging dies are made 
of forged steel and are casehardened. The pneumatic ham- 
mer dies are made of tool steel with from 0.8 per cent to 
0.9 per cent carbon and are heat treated. In order to dis- 
tinguish the difference in the sizes of flanging dies and also 
of the pneumatic hammer dies, the size of the pipe for which 
they are to be used is stamped on them. 

Collars for 2%4-in. outside diameter copper pipe have 


Stomp Size of Pipe Using y Stencil 
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42165" Diam. 
Min. 1.216" 
Max. 1.218" 
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WL. Pipe Size 
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Fig. 3—Pneumatic Hammer Die for 11/-Inch Copper Pipe 


been formed in 114 min., leaving the collar in such shape 
as to require no subsequent machining to get a tight joint. 
This method is much quicker than the old method of turning 
up a brass joint, brazing it on the pipe and then grinding 
it in. 


Thermit Preheater Burners 


[N conducting some recent extensive experiments with differ- 

ent types of burners to be used in connection with standard 
Thermit preheaters’ The Metal & Thermit Corporation, 
New York, found that the best results were secured with a | 
burner pipe 34 in. in diameter, swaged down at one end and 
then drilled with 2 5/16-in. holes. Such a burner pipe fully 
atomizes the fuel before it enters the mold and gives the 
best combustion. When larger burners are used, or when ends 
are not swaged down, considerable air and fuel is wasted. 
The fuel does not become fully atomized with the result that 
raw oil is carried into the mold or is wasted by dripping 
from the end of the pipe. 
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Locomotive Rod Boring Machine 


TOOL designed to meet the needs of an extra stiff 
A machine for boring outside rods, levers and heavy 

work of similar nature, has recently been placed on the 
market by Baker Brothers, Toledo, Ohio. It is a develop- 
ment of similar types covering a number of models built 
during the past 15 years. This development has resulted 
in a simple, rugged and efficient machine, which, while mas- 
sive, is easily controlled. Particular attention has been paid 
to this feature in the design of this machine. Speed and 
feed changes can be made instantly. Each spindle is driven 
by a 15 hp. motor running at 1,200 r.p.m., constant speed. 
Where at all possible, the use of direct current is recom- 
mended. When direct current is used, the machine should 
be equipped with a series contactor, self-starter with a push 


Rear View Showing the Separate Drives for Each Unit 


button «start, stop and reverse. This makes a much better 
arrangement and provides for tapping oil cups. Where 
alternating current only is available, a tapping reverse can 
be incorporated mechanically. 
. This machine has ample capacity to drive S-in. high 

speed drills to the limits of their efficiency in steel. It is 
well adapted for heavy rapid boring, drilling, forming and 
facing. It can be used for boring and enlarging in steel 
and cast iron up to 14 in. It is equipped with a constant 
speed drive through a train of hardened gearing, running 
on annual ball bearings that are encased in an oil-tight 
box. No friction bearings are used. 

Speed changes are obtained by means of sliding gears 
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and can be made instantly. Only the minimum number of 
gears are running in mesh at any one time. The simplicity 
of the drive is one of its special features. There are no 
overhanging brackets or levers of complicated design either 
inside or outside of the gear box. The spindle is made of 
forged high carbon steel and is fitted with special chrome 
ball-thrust bearings. The spindle nose is bored for No. 6 
Morse taper. It is slotted across the end for driving, bor- 


Side View Showing Method of Supporting the Boring Bars 


ing and facing the heads and fitted with a cross drift for 
holding these heavy tools securely. In addition, it has a 
hollow set screw to prevent light tools from dropping out. 
The machine is equipped with a spindle fitted complete 
ready for any type of work. 

The feed is provided with twelve drilling and twelve 
reaming feeds, twenty-four in all. The feed rack is of 
steel and the feed pinion that meshes with it is cut directly 
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on the shaft. Both units have independent drives and can 
be used with different speeds and feeds on different opera- 
tions, if necessary. A large bronze worm gear is used for 
securing uniform wear and is secured to the shaft with a 
safety shear pin. This pin is set to shear at 14,000 lb. 
Capstan handles are provided for rapid traverse and in 
addition a hand worm feed is available. 

The table ts made up of a box section heavily ribbed, pro- 


Front View of Machine Tool for Boring Outside Rods 


vided with heavy T slots, and has an oil tank extending 
its entire length. There is also a deep substantial groove 
for returning the cutting lubricant. A slot extends through 
the center of the table, in which are located two adjustable 
gibbed supports for the lower end of the boring bars. The 


Small Crane for 


ing produced by the Orton & Steinbrenner Company, 

Chicago, for use about railroad shops, enginehouses, 
scrap docks, yards, etc. It is designed for mounting on a 
flat car traveling the length of the car, revolving in a full 
circle, and yet keeping within all railroad clearances. The 
length of the boom is 28 ft., which enables it to be shipped 
anywhere on a 40-ft. car. 

The crane is equipped to handle with equal facility, hook, 
bucket or magnet. The maximum capacity is seven tons at 
12 ft. radius; or it will handle a 14- or 34-cubic yard bucket 
with the boom extended to 28 ft. radius; or a 36-in. electro- 
magnet handling a length of 130-lb. rail, weighing 1,430 1b., 
at the maximum radius. The wheels of the car are spaced 
6 ft. 6 in. on centers, thus giving a wide base for stability. 
The boom measures 28 ft. O in., center to center, thus provid- 
ing long enough reach to unload rails from a car in front or 
in back of the crane car, on the same or an adjacent track. 

Power is furnished by a four-cylinder, 5-in. by 6%%-in., 
heavy-duty gasoline motor, with high tension magneto. This 
motor is geared directly to the hoisting, swinging and travel- 
ing gears. It is operated by one man only. A generating 
set, belt-connected to the engine, furnishes current for a 36-in. 
electro magnet. This device is valuable in handling magnetic 
Materials such as rails, switches, frogs, truck side frames, 
wheels, etc. Bucket handling drums are also furnished on 
the machine. A 34-cubic yard bucket will hold on an average 
one-half ton of coal, and at a rate of two trips per minute, 
the machine will handle about 30 tons of coal an hour. As 
an emergency locomotive coaler, this crane can therefore be 


Ta light, general-purpose crane illustrated is now be- 
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boring bars are held by a rigid support, as shown in the side 
view. This support is adjusted vertically upon the gib ways 
by means of a handle. It consists of taper bushings, made 
adjustable for wear and assures rigid support. of the boring 
tool directly above the work, eliminating any vibration and 
chatter. This permits the very heaviest feeds to be used. 
These supports can be used together or independently, mak- 
ing the machine practically universal for fitting in with the 
boring bar equipment. This makes the machine especially 
adaptable to meet the demands of different railroad shops. 

Each frame is an independent unit and is adjustable along 
the base either by hand or by power. A small motor is used 
for traversing the frames along the base. The frames are 
locked into position by air locks and the controls for both 
traverse and lock are located in front of the machine. All 
gears are completely guarded. | 

The specifications of the machine are as follows: Ca- 
pacity of-the high speed drill in solid steel is 5 in.; the dis- 
tance from the center of spindle to the face of column, 18 in.; 
the distance from end of spindle to table, 30 in.; length of 
feed, 18 in.; diameter of spindle sleeve, 5.25 in., and least 
diameter of spindle, 3 5/16 in. Width of the steel feed 
rack, 214 in. The driving gear has a 234-in. face and is 
1824 in. in diameter. There are twelve drilling feeds, 
.006, .007, .008, .010, .012, .013, .015, .017, .020, .028, 
.032 and .034, and twelve reaming feeds, .020, .023, .027, 
033, .038, .044, .050, .057, .066, .081, .094 and .108. The 
minimum and maximum centers of spindle are 3 ft. 4 in. and 
12 ft. 6 in., respectively. Eight speed changes, 11, 16, 20, 
27, 61, 87, 111, 151, are provided. The driving pulley is 
24 in. by 7% in., and runs at a speed of 600 r.p.m. Two 
15 hp., 1,200 r.p.m., and one 2 hp., 1,200 r.p.m., motors 
are required to operate the machine. It occupies a floor 
space of 8 ft. O in. by 17 ft. 2 in., and has a net weight of 
about 35,000 1b. 


Railroad Service 


used to advantage. At the maximum radius, that is, 30 ft. 
from the center of the machine, the crane can handle 4,400 lb. 

A separate shaft with two niggerheads, is supplied on the 
front of the crane. These are useful in pulling cars and 
dragging in loads to a position where they can be handled 


Orton & Steinbrenner Gasoline Motor-Operated Crane Coaling a 
Locomotive 

on the boom. The novel feature of this crane is its 

movability, both over a division and on its own car. More- 

over, being gasoline motor driven, it is always ready for 

service without any preliminary firing, nor is any trouble 

encountered from bad weather or lack of ready coal supply. 
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New Eight-Foot Massive Boring Mill 


SPECIAL 8-ft. massive boring mill with features of 

the design differing from the ordinary mill, has re- 

cently been placed on the market by the Cincinnati 
Planer Company, Cincinnati, Ohio. The table is driven by 
a bevel gear. The pinion that meshes with this gear, which 
is belted to the table, is supported on both sides and is a 
separate unit from the drive gear box. The upper spindle 
bearing is adjustable to compensate for wear. 

When used with a variable speed motor, the drive gear box 
has four speeds. It has nine speeds when used with a con- 
stant speed motor. All the gears are of steel and the shafts 
are made of high carbon steel bearing in bronze bushings. 
The motor is mounted on top of the gear box and is geared 
down to the drive shaft. Speed change levers for operating 
the table changes have been placed directly at the operator’s 
side which makes the machine easy to operate and facilitates 
faster production. 

The housings, which are higher than those ordinarily used, 
are bolted, dowelled and tongued to the extension and tied 
together on top by a heavy box arch. This is done in order 
to eliminate all vibration. X-braces are also used to assist 
in firmly holding the housings. The heads are of special 
design, as can be seen in the illustration. The handle wheels 
are equipped with hand feed and lock, which can be op- 
erated to feed and lock without exertion. The rams 
are made extra long and the steel racks are bolted to them to 
allow for easy replacement. The feed and rapid traverse are 
controlled from the side of the head so that when using the 
head in the center of the table the control levers are within 
reach of the operator. Sensitive handles are also provided 
to permit the tools to be easily set. 

The feeds are obtained through an all-steel gear box that 


The A. L. M. 


NEW type of slack adjuster has recently been de- 
A veloped and is now undergoing a trial on the Metro- 
politan Railway, Paris, France. This device is known 
as the A.L.M. slack adjuster. It has also been successfully 


used in Europe on street cars, automobiles, elevators and 
hoists. 
With few exceptions, all slack adjusters now in practical 
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provides eight different feeds. This box has a vertical 
tumbler arrangement which automatically locks itself when 
placed in the correct position. Centralized control has been 


developed to such an extent that no matter what the operator 
is doing, he can reach any lever desired. The rail is raised 


A Double Head Boring Mill of Massive Design 


and lowered by an elevating device that has positive clutches, 
with the addition of a safety friction clutch. The rail is pre- 
vented from rising beyond its maximum height by a limit 
stop that automatically throws out the clutch. 


Slack Adjuster 


Referring to Fig. 2, the principal operating part consists 
of a high pitched screw A on which two nuts travel. The 
actual operating nut is provided with a conical outer sur- 
face, which corresponds to a conical seat in the main sleeve 
body D. Another nut is also provided with a conical surface 
on the outside which seats in a corresponding cone surface on 
the inside of the auxiliary sleeve B. This auxiliary sleeve 
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Sectional View of A. L. M. Slack Adjuster 


use depend on a step-by-step action in the form of a ratchet or 
some equivalent, such as shims, and consequently do not take 
up the slack as soon as it is formed, but only after it has 
been developed to a certain degree. The A.L.M. type of 
slack adjuster differs from this type in that it takes up the 
slack immediately on the first application of the brake after 
this slack has developed. It also has the advantage of being 
entirely enclosed so that the main sleeve body can be filled 
with grease. This tends to prevent deterioration of the work- 
ing parts. 


slides inside the main sleeve and is held in position by means 
of a spring C. Both the main sleeve D, and the auxiliary 
sleeve B, are provided with a back stop, which engages the 
main and auxiliary nut, respectively, when either of these are 
moved by the action of the screw. The operating force is 
applied directly to the main sleeve. The brake lever is con- 
nected to the screw rod, through which the force is trams- 
mitted through the main sleeve, nut and screw to the brake 
rod. 

The principle of the adjuster is based on the relative move- 
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ment of the brake rod and screw, which are directly connected 
through the brake rigging to a fixed point on the truck. If 
there were no wear, this movement would be constant and 
would correspond to the clearance between the brake shoes 
and wheels. As soon as wear has taken place, this relative 
movement will be increased. By arranging the stops on the 
auxiliary sleeve to allow for a movement corresponding to 
the normal brake shoe clearance, the auxiliary sleeve is pre- 
vented from following the movement of the screw as soon as 
it exceeds the normal clearance. The auxiliary sleeve is 
forced to move with the screw and main sleeve, thus the 
spring C, is gradually compressed. During this movement 
between the screw and the auxiliary sleeve, the auxiliary nut 
is released from its conical seat and moves up against the 
back stop. This prevents the nut from following the screw 
any further. On account of being free from its conical seat, 
it is at liberty to turn and move up the screw as long as the 
screw turns. When the brake is released again, the auxiliary 
nut immediately seats itself in the auxiliary sleeve and is 
thus prevented from turning back. Consequently the screw 
is locked in its new position and since the movement of the 
auxiliary sleeve is limited by the stop, the brake shoes cannot 
move away from the rims of the wheels any further than the 
normal clearance. In this manner the wear is taken up by 
the auxiliary nut. 

This movement has not shortened the total length of the 
adjuster. When the auxiliary sleeve has stopped in its re- 
turn movement, the main sleeve has still a certain distance 
to go before reaching the normal position of the main and 
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J 
auxiliary sleeves. An interposed spring consequently causes 
the main sleeve to continue its return movement, which re- 
leases the main nut from its seat in the main sleeve. It is 


thus required to travel up the screw just as far as the auxil- 
iary nut was forced up the screw during the time the brakes 
were applied. 

By dividing the slack-taking into two distinct steps, one 
between the brakes and the other between the wheels and the 


Arrangement of Brake Rigging Showing Application of Slack 
Adjuster ` 


end of the adjuster to which the force is applied, it is pos- 
sible to bring about the adjustment in infinitestimal steps, 
without the need for any external trip arrangement which 
usually requires a special design for each particular type of 
truck. G. S. Albanese, New York, has the United States 
patents on this device. 


New Type of Power Hack Saw 


NEW type of power hack saw, known as a gap saw, 

A has recently been announced by the Peerless Machine 

Company, Racine, Wis. When the gap is open, it has 

an excess work holding capacity 24 in. in height and 16 in. 

in width. When the gap is closed, the saw can be used for 
ordinary purposes. 

The work can be clamped either to the finished vertical 

face on the bed, where four T-slots are provided for clamping 
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13”x 16” 
GAP SAW 


Hack Saw with Gap for Large Holding Capacity 


purposes, or directly to the base, where three T-slots give 
ample clamping facilities. The base has a trough extending 
entirely around its perimeter, which carries the coolant back 
into a reservoir located in the rear of the base. At this point 
. a geared rotary pump forces the coolant up into the distribut- 


ing pipe. The finished pad which is opposite the gap and 
located on each side of the base, is for the convenience of the 
operator when locating work that is to be clamped directly 
to the base. The left-hand edge of the bed is also finished 
for purposes of convenience in measuring when the gap is 
open for holding large pieces. 

A piece of steel 16 in. by 26 in. can be cut in two by sawing 
through 13 in. and then meeting the cut by turning the piece 
half way around. This type of work is often encountered in 
a railroad shop or drop forge shop where hammered forg- 
ings, such as are machined up into crankshafts, are often 
blocked out prior to the machining operations required to 
produce finished dimensions. . 


The head and feed mechanism is of substantial construc- 
tion. The head lifts up on each return stroke and when the 
blade comes to the bottom of the cut, the feed is automatically 
disengaged. The head is then lifted up to its uppermost po- 
sition through the usual arrangement of balance springs. The 
blade pressure or feed can also be varied at will by raising or 
lowering the ratchet lever on the side of the head shown in 
the illustration. 


The machine shown in the illustration is equipped with 
the standard six-speed stroke mechanism, which is commonly 
used on Peerless. high speed saws when the materials to be 
handled require different cutting speeds. Either this attach- 
ment or a two horsepower motor can be used with this ma- 
chine. The general specifications are: Capacity of machine 
on ordinary work, 13 in. by 16 in.; capacity of gap work, 
16 in. by 37 in.; length of blade, 14 in. to 24 in.; length 
of machine, 80 in.; width of machine, 30 in.; weight of 
machine, approximately 3,000 1b.; distance from the floor 
to the top of the base, 6 in.; distance from the floor to the 
top of the table, 30 in.; shipping weight, approximately 
3,500 1b.; number of strokes per minute of the saw frame, 
125. 
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Steel Wheel Gage with Micrometer Attachment 


STEEL wheel gage, known as the I-D type, especially 
A designed to meet the demands for a service metal gage 

of permanent accuracy to a fine degree, has been placed 
on the market by the Universal Packing & Service Company, 
Chicago. This gage is especially suitable for wheel shops, 
lathe men and inspectors. It is similar in design to the 
A. R. A. type steel wheel gage described in the December, 
1923 number of the Railway Mechanical Engineer. As 
shown in the illustration, micrometer readings are inscribed 
on the top of the micrometer screw for convenience in read- 
ing. The micrometer sleeve, holder and screw are finely ma- 
chined with a polished finish. This screw has a special 
alloy tool steel ball point to eliminate any inaccuracies due 
to contact wear. The body is of drop-forged steel, lacquered 
black, except the graduated part, which is polished. 


The method of using this gage is the same as that for the 
A. R. A. gage, except that the micrometer screw is used in- 
stead of the swinging finger. It provides a very accurate 
method of determining the tread thickness, the amount of ma- 
terial to be removed to restore the A. R. A. standard con- 
tour, the service metal remaining after the contour is restored, 
whether worn wheels are fit for further service or should be 
scrapped, the limit of depth and location of witness grooves 
in flanges, the limits of slid flat and shelled spots, vertical 
flanges, chipped rims, the limit of wear on journal collars, 
and a coupler gage. 
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The I-D Micrometer Wheel Gage 


Automatic Exhaust Nozzle Cover 


O overcome carbonization in locomotive valve cham- 
bers and steam cylinders, the. Detroit Lubricator Com- 
pany, Detroit, Mich., has placed on the market the 
Detroit automatic exhaust nozzle covers. These covers are 
designed to provide a simple and inexpensive device which, 


View of Exhaust Nozzle Cover 


Sectional 


without resort to drifting valves, will protect the cylinders 
and parts exposed to steam pressure and consequently in- 
crease the life of cylinders, valves, bushings, piston rings, 
rods and packing. 


When steam is shut off and a locomotive is drifting, a 
partial vacuum is created by the movement of the pistons 
which acts to draw cinders and hot gases from the smoke- 
box through the exhaust passages and into the valve cham- 
bers and steam cylinders. The heat burns the oil and de- 
stroys the lubrication on the walls while the cinders act as 
an abrasive to cut the packing and piston rings and produce 
carbonization which plugs up the passages. This is so 
generally recognized that engineers often drift with the 
throttle cracked open to destroy the vacuum when the loco- 
motive is not fitted with special drifting valves. 

The device consists of a pair of hinged clack valves or 
covers mounted in a suitable framework for attachment to 
the exhaust nozzle in the smokebox. These covers swing 
freely on hinge pins. When the engine is working the escap- 
ing exhaust steam holds the covers in an open position, thus 
allowing a free discharge. Immediately after the throttle is 
shut and the exhaust stops, the covers automatically close by 
their own weight and seal the nozzle against the entrance of 
hot smokebox gases and cinders to the valves and cylinders 
of the locomotive. 

The covers are made of steel castings with their faces ma- 
chined to fit the top faces of the nozzle tips. The hinge 
bearings are designed to prevent any accumulation of dirt or 
cinders from interfering with the free and automatic action 
of the covers. The side frames supporting the covers are 
steel castings arranged for mounting on the nozzle by bolts 
or studs. These frames carry the hinge bars and stops to 
prevent over-travel of the covers. In the majority of cases 
the framework is so designed that it can be attached by bolts 
or studs in the same location as the bolts for holding the tips 
onto the nozzles. As the design of exhaust nozzles and tips 
varies considerably on different locomotives, special patterns 
of covers and frames are furnished to suit the different 
requirements. 
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Car Lighting Plant 


LIGHTING plant that has the unusual feature of 
A automatic operation is being successfully used by 
several western railroads. This plant, with a 2,500- 
watt, 110-volt direct-current generator, independently driven, 


The Lighting Power Plant Complete 
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of Unusual Design 


was installed in a gasoline motor coach for the Chicago & 
North Western, described in the October number of the Rail- 
way Mechanical Engineer. A rail motor car similarly 
equipped, but with a 1,500-watt generator, is in operation on 
the Santa Ana branch of the Union Pacific. The car used 
is a McKeen motor car, which weighs 70,000 lb. It is driven 
by a 200-hp. (S.A.E. rating) internal combustion engine 
burning kerosene and has a seating capacity of 72. It was 
lighted originally with gas. To provide a better headlight 
and more convenient lights for interior lighting and for mark- 
ers, the small lighting plant was installed. 

No auxiliary storage battery is required for lighting with 
these plants, which are made by the Kohler Company, Kohler, 
Wis. Turning on the first light causes the generating plant 
to start automatically. Turning off all the lights causes it to 
stop. It consists essentially of a 4-cylinder, 314-hp. gasoline 
engine driving a 110-volt, 1,500-watt direct current generator. 
The overall dimensions of the power plant are 14 in. by 
31 in. by 36 in. high. The engine is water cooled and is 
of the valve-in-head type. The bore of the cylinders is two 
inches and the stroke is three inches. A high tension magneto 
is used for ignition. A small 24-volt storage battery, which 
is kept charged automatically, is used for starting. 

All circuits are controlled from switches on a panel in a 
metal cabinet in the operating department. When one of 
the lights on the circuit is turned on, the closing of the light- 
ing circuit actuates a relay which operates the starting 
switch. Under light load the plant operates at a speed of 
about 850 r.p.m. When the load is increased, the plant 
automatically builds up its speed to take care of the load. 
The voltage remains practically constant at all loads and 
speeds. This is accomplished by an electrically operated 
throttling governor and special windings on the generator. 

To provide for emergency, a 24-volt headlight lamp is 
carried in the car. If the 110-volt power should fail, the 
110-volt headlight lamp would be replaced with the 24-volt 
lamp and the circuits are arranged so that the starting battery 
can be used to operate the headlight. The gas side lights 
have been left in the car for interior emergency light. 


A New Metal Sawing Machine 


HE Cochrane-Bly Company, Rochester, N. Y., has 

placed on the market a cold saw, having a capacity 

for cutting 13-in. round stock, 12 in. square, or 10-in. 
by 15-in. rectangular sections. The machine is driven by 
a friction clutch pulley, 24 in. in diameter by 9-in. face, and 
the drive shaft is equipped with ring oiling bearings. The 
pulley hub has an oil reservoir with a capacity for sufficient 
oil to last several months. The clutch is controlled by the 
levers F at either front or rear position. It has three cutting 
speeds, 30, 40 and 50 ft. per min. Changes are made by 
sliding a cone of gears on the driving shaft by means of a 
lever conveniently located on the outside of gear box as 
shown at G. All gears in the machine, except the worm 
gears, are made of steel, fully enclosed and run in a bath 
of oil. The miter gears on the drive shaft as well as the 
arbor gear and intermediate gear in the worm gear box, 
are of nickel steel and case hardened. The pinions mesh- 
ing in these gears are of chrome-nickel steel and hardened. 
The worm gears are of phosphor-bronze. The driving worm 
is of hardened steel and is fitted with a heavy ball thrust 
bearing that runs in oil. This is an important feature as it 
tends to prolong the life of the bearing. 


The bed of the machine is set in a deep pan, which catches 
the oil and chips. The oil drains into a generous reservoir 
to which a geared pump is connected. The bed is scraped to 
precision surface plates to create true surfaces to which the 


Capable of Cutting 13-inch Round Stock 


Cold Saw 
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saw carriage has been carefully fitted. The saw arbor is 
hardened and ground and fits into a solid bearing. There 
is no bolted joint in the carriage bearings to yield under 
cutting strains. 

The feed screw is directly in line with the center of the 
saw arbor, and placed as close as possible to the saw blade. 
This brings the feed pressure as nearly as possible in line 
with the resistance of the saw. The nut on the feed screw 
is split and is adjustable endwise to take up all lost motion. 


Adjustable hardened steel nuts take up all lost motion be-. 


tween the screw and the gear box. The feed screw is driven 
by a worm, worm gear and compound spur gears. The 
tumbler X gives six changes, which are doubled by sliding 
gears Y that are in mesh with the gears on the worm shaft. 
The feed is started, stopped and reversed by the control 
lever A from either the front or back of the machine. A 
double pawl holds the clutch block in neutral position, en- 
gaged with the feed gear, or allows it to engage with the re- 
verse gear, according to the position of the control lever. 
The pawls are lifted by means of a rack and pinion operated 
by the lever A. A movement of this lever to the left raises 
the feed pawl, tripping the machine into reverse, which 
automatically returns the saw carriage at a high speed to a 
point determined by the adjustable stop collar B on the trip 
rod C. The adjustable stop collar D lifts both pawls at the 
same time, automatically tripping the machine from feed 
to reverse. The control lever is moved to the right to re- 
lease the reverse clutch and engage the feed clutch. The 


VoL. 98, No. 1 


carriage can be adjusted to or from the work by the cranks 
E at either end of the machine. 

The vise has double clamping screws to hold the stock at 
two points. These screws are hand operated. A vise with 
clamps operated by means of compressed air can also be fur- 
nished. A stock feeding device for pulling the bar through 
the vise by simply turning a crank is included with the 
regular equipment. The stock support carriage is moved 
by means of a chain, sprocket and crank, which is back 
geared to the sprocket shaft. One operator can easily adjust 
a 12-in. by 12-in. billet in the vise. The top of the yoke on 
the carriage is hinged and can be opened to facilitate placing 
the bar in the machine. 

The machine has the following general specifications. 
Capacity: Round bars, 13 in.; square bars, 12 in.; I-beams, 
18 in.; rectangular sections, 8 in. by 15 in. Capacity of 
60 deg. fixtures for multiple cutting: %2-in. bars, 229; 1-in. 
bars, 53; 112-in. bars, 26; 2-in. bars, 19; 214-in. bars, 13; 
3-in. bars, 8; 4-in. bars, 4; S-in. bars, 4. The saw blade has 
a diameter and thickness of 37 in. and 9/32 in. respectively, 
and is mounted on a 6-in. mandrel with 9-in. collars. Eleven 
feed changes from 14 to 21% in. per min. are provided. 
The work table is 24 in. high and has an area of 30 in. by 
212 in. The speed of the driving shaft is 300 r.pm. A 
20-hp., 860-900 r.p.m. motor is required. The belt and 
motor-driven machines occupy a floor space of 71 in. by 
129 in. and 89 in. by 129 in., respectively, and have a net 
weight of 12,600 lb. and a crated weight of 13,200 lb. 


Hydraulic Straightening Press 


cently brought out a rapid working hydraulic press 

for use in bending, straightening or forcing opera- 
tions. It is designed to handle any work requiring pres- 
sure up to the full capacity of the press. It is a self- 
contained unit, being driven by a motor and requiring 
no auxiliary water or power supply. The operation is fast 
and under absolute control of the operator both as to speed 
and pressure. Movement of the ram is controlled by means 
of a valve operated either by a hand or foot lever. The 
pump is arranged so that the movement of the press ram 
through the idle portion of its stroke is very rapid and 
the change from low to high pressure for the actual 
straightening operation is effected automatically. A feature 
of importance is that the whole table can be removed. This 
leaves an open jaw forcing press that can be utilized in 
any kind of shop work, such as mandrel forcing, broach- 
ing, force fitting and assembling and many other kinds of 
work common to railroad shops. 

The whole unit is built in a substantial manner, with 
all the working parts under detachable dirt proof guards. 
The frame is made of a steel casting with a copper-lined 
cylinder, bolted and keyed to the frame. The ram is made 
of high carbon steel. The base is of cast iron and serves 
as a reservoir for the pump. The pump body is of bronze 
and the plungers are of hardened tool steel packed with 
hemp under bronze glands. All packings are easily access- 
ible. The pump valves are made of Monel metal and are 
of the metallic seated type. The ram is equipped with a 
positive stop to prevent over-stroke. This is an important 
feature considering the rapidity with which the press can be 
operated and provides an essential factor of safety. 

Hydraulic pressure is used only for the pressure or down- 
ward motion of the ram; the return is accomplished by a 
counterweight inside of the frame. The illustration shows 
the press equipped with a slow speed motor with single re- 


T Watson-Stillman Company, New York, has re- 


duction gearing to the pump shaft. A high speed mọtor can 
also be used, with compound gearing to the crankshaft. 


Rapid Working Press Equipped With Slow Speed Motor 
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New Flexible Power Press 


een 


FLEXIBLE power press that combines speed of 
operation and adaptability to various conditions of 
operation is now available for railroad shop equip- 
ment. This machine can be readily adapted to such work as 
straightening shafts of all descriptions, bending, forming, 


assembling gears on shafts, pressing in bushings and bear- ` 


ings, burnishing holes to size and heading rivets cold. It 
operates under pressures varying from one pound to 20 tons 
and can be used for any job without danger of damage to the 
machine or tool. As shown in the illustration, the base of 
the machine is of heavy box type construction and down the 
front of the base, under the center of the ram, is a slot 
which permits flanged shafts, etc., to be placed on the work 
table. The top of the base forms the table. It also supports 
the column, which in turn supports a ram case heavily ribbed 
to withstand torsional strains. Heavy tie bolts fasten the 
table, column and ram case together in one solid unit. The 
ram is made of .50 per cent manganese chrome alloy steel, 
having a tensile strength of 135,000 lb. It has a quadruple 
thread of coarse pitch, which insures ample strength of the 
tooth section under all conditions. The ram is also provided 
with two opposed splined keyways for drive in rotation. The 
nose of the ram has a hardened steel thrust cap and also a 
special nose piece is provided so that a variety of form tools 
can be used on the end of the ram. The rotation of the ram 
is obtained by a steel worm driving a phosphor-bronze worm 
gear. The entire drive is enclosed in a grease case, insuring 
good lubrication. 

These presses are made in two sizes with a maximum pres- 
sure of 8 tons and 20 tons respectively. Both sizes are built 
practically to the same working dimensions. The maximum 
distance from the nose of the ram to the table is 20 in., the 
stroke of the ram is 18 in., and the height from the top of 
the table to the floor, 30 in. The ram travel for the 8-ton 
press is 155 in. per min. with a ram speed of 52 in. The 
shipping weight is 3,300 lb. The ram travel for the 20-ton 
press is 128 in. per min. with a speed of 32 in. Its shipping 
weight is 5,500 lb. These presses are built by the Fox 
Machine Company, Jackson, Mich. 


Fox Flexible Power Press 


Two New Elwell-Parker Trucks 


WO trucks designed for utility work around railroad 
shops and stores departments have been recently placed 
on the market by the Elwell-Parker Electric Company, 

Cleveland, Ohio. One of these trucks is an electric chisel 


for Raliroad Shops 


Electric Portable Crane 


truck designed to pick up objects set close to the floor and the 
other is a portable crane for handling the ordinary kinds .of 
lifting work usually found around a railroad shop. The 
electric chisel truck carries the load ahead of the front axle 
on a platform or forks that can be lowered to touch the floor. 
The forks can be stopped at any desired height between the 
upper and lower limits, and may be so shaped at the outer 
ends as to be inserted beneath a bundle, box, casting or any 
irregular shaped piece weighing up to 2,500 Ib. 

The length of the forks depends upon the weight carried, 
which is dependent upon the allowable loading of the front 
axle. The load handled balances an equal weight of the 
truck back of the front axle. This arrangement throws most 
of the weight on the front wheels. A special heavy axle with 
large, wide-spread roller bearings carries dual 10-in. by 3-in. 
rubber tired wheels. Both the front and rear wheels are used 
in steering. The knuckles are located close to the center of 
the tires. This assures easy steering and avoids any kick- 
back at the steering handle when the tires strike floor obstruc- 
tions. The raising mechanism consists of a separate motor 
with worm gear reduction attached to a movable platen sup- 
ported on the truck frame by means of three rocking links. 
This mechanism is simple in construction and is assembled as 
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a unit. The power or propelling unit in this truck consists 
of a heavy-duty motor and controller direct connected 
through a flexible coupling to a worm and wheel with a bevel 
pinion differential running in oil. 

The crane truck consists of a lifting unit, power plant and 
battery counterbalancing the boom. ‘This is supported on a 
steel column set in a base, anchored to an all-steel frame 
fitted with axles of wide gage. A separate controller operates 
each motor. Where the service demands, a motor to revolve 
the crane is provided. This also receives power from the 
same battery. The forward axle, or that nearest the hook, 
is heavy, and serves as a rolling outrigger. The front wheels 
are equipped with 15-in. by 314-in., and the driving wheels 
with 22-in. by 414-in. all-rubber tires. The truck steers on 
all four wheels and is easy to handle. 

The hoist mechanism consists of a single motor driving 
two separate drums through worm gearing running in oil. 
Each drum is fitted with a %-in. plow steel cable, one to 
raise and lower the boom, the other to handle the hook. Each 
is operated independently. 

For stacking stores, the crane is provided with a boom 
somewhat shorter than that furnished for use'in locomotive 
shops where it is necessary to reach up over the boiler. The 
unit is moved from point to point by means of an electric 
motor, direct connected through worm gearing on the axle 
beneath the battery and just back of the crane column. This 
motor, as well as the hoist motor, receives power from the 
same battery. 


Oil Reservoir is Attached to the Smokebox Above the Distributor 


Bubb Locomotive Cylinder Lubricator 


steam cylinders is being introduced by the Sheafe 
Engineering Company, Chicago. This device, known 
as the Bubb automatic lubricator, is extremely simple and 
is constructed along entirely new lines. It is entirely auto- 
matic in its operation, has fixed adjustment, feeds oil only 
when the locomotive is working and requires no attention 


A POSITIVE and reliable lubricator for locomotive 


Oli Reservoir is Attached to the Smokebox Above the Distributor 


aside from that necessary for draining and filling. Sepa- 
rate lubricators are furnished for the right and left-hand 
cylinders. 

The lubricator includes an oil reservoir and a distributor 
together with accompanying parts and the necessary piping. 
The oil reservoir or lubricator body is attached to the smoke- 


box at a convenient height. It is equipped with a filling 
plug, a drain cock and a mixer. This mixer, marked A in 
one of the illustrations, is screwed into the bottom of the 
lubricator body. It is hollow, has one small hole through 
the top and one or more small holes on the side near the 
top which determine the rate of speed and is provided with 
a pipe connection at the bottom. The head is 54 in. diam- 
eter, the section being somewhat reduced below this point. 
The mixer cap, B, which screws over the mixer, A, has one 
or more small openings near the bottom for the admission 
of oil to the small mixing chambers between A and B, as 
shown on the next page. 

A ¥%-in. O.D. copper pipe connects the mixer to the side 
opening C of the distributor. The opening D in the bot- 
tom of the distributor is connected direct to the steam pipe, 
while the opening E on the top is usually piped to one of 
the steam ports leading to the locomotive cylinder. The other 
side opening F is usually plugged. The distributor con- 
tains a 3-in. steel ball, seating upward and kept in place 
by a hollow retaining plug. 

While the throttle valve is open, there is always steam in 
the steam pipe and underneath the ball valve. At each 
stroke of the piston steam is also admitted through the main 
valve to the pipe connecting the top of the distributor to the 
steam port. At this time the pressure above and below the 
ball are equalized and the ball is off from its seat as shown. 
Steam then flows to the mixing chamber between A and B 
and emulsifies the oil therein. When the piston valve shuts 
off the steam, the pressure above the ball drops and it then 
seats upward. Emulsified oil now flows down the pipe from 
the mixer and collects above the ball, while fresh oil flows 
into the mixer chamber ready for the next admission of 
steam. When the flow of steam is reversed, the ball again 
drops and allows the accumulated emulsified oil to flow 
down into the main steam pipe. The lubricator starts and 
stops with the locomotive. The oil being completely emulsi- 
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fed promptly mixes with the steam. As the only moving 
part is a small steel ball, there is nothing to get out of work- 
ing order. 
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The only way in which the rate of feed can be altered is 
to change the number or size of holes in the mixer or to put 
a choke plug in the outlet of the mixer. The latter is usually 
resorted to when the lubricator is used on switch engines. 


ngn 


Section Through the Distributor 


This lubricator has been in successful operation on a 
number of locomotives for several months in both freight and 
passenger service. As shown, in the photograph of the front 
end of the locomotive, the oil reservoir is simply attached 
to the smokebox above the distributer. This location makes 
the device easily accessible at all times. This factor is im- 
portant trom the standpoint of the amount of time required 
in preparing the engine. 


Unique Tractor Drive Increases Work Output 


N internal gear drive for industrial tractors has been 
perfected by the Mercury Manufacturing Company, 
Chicago, and after three years of experimental opera- 

tion, a new model—the Type H tractor—has been placed on 
the market in which this drive mechanism has been in- 
corporated. 

The most important advantage claimed by the manufac- 
turer, on the basis of elaborate tests, is an increase of 25 to 
35 per cent in mechanical efficiency, compared with the 
Type L tractor of this company, a worm-drive model. These 
tests showed, for example that at a 200-lb. draw-bar pull, the 
new model was developing an efficiency, indicated by speed 
and current consumption, 23 per cent greater than the Type 
L; at a 600-lb. draw-bar pull, 28 per cent; at 800-1b. draw- 
bar pull, 40 per cent, etc. This increase in efficiency means 
an ability to run longer on one charge, to handle heavier 
loads during the same length of time, or to reduce the amount 
of the charge without reducing the reserve capacity of the bat- 
teries. 

According to reports from the manufacturer five tractors 
of the new internal gear drive which have been in experi- 


mental service for the last two years, have demonstrated high : 


F 


The Type-H Mercury Tractor 
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efficiency in maintenance as well as in operation. Thus far it 
has been unnecessary to replace any parts of the drive 
mechanism. The salient features of the new drive are the 
balanced arrangement of the driving gears within the wheels; 
the method used to position these gears in relation to one an- 
other; and the provision for an oil and dust tight enclosure 
for every moving part. The power plant comprising the 
motor, motor hanger, rear axle housing, rear wheels, rear 
springs and all driving gears, is assembled in a single unit 
which may be readily detached from the frame. The se- 
quence of operation in this drive unit is as follows: The 
motor, joined to a pinion through a self-alining spring 
coupler, drives a bevel gear contained in the axle housing. 
This gear in turn drives the axle pinions to each rear wheel. 
The axle pinions transmit the power through three idler gears 
to a large ring gear mounted on the inner circumference 
of the drive wheels. 

The motor is a high-speed, series-wound automotive type, 
its characteristics being adapted to the gear drive and bat- 
tery assemblies used. The coupling between the motor and 
the driving pinion comprises four coil springs whick cushion 
the initial starting torque, thereby allowing greater freedom 
of alinement, and eliminating much of the shock attending the 
operation of the machine. The frame, controller, safety fea- 
tures, wheel arrangement, etc., follow the lines which have 
been developed and used in the earlier designs of this com- 
pany’s equipment. The tractor has been used to very good 
advantage around freight houses for handling L.C.L. freight, 
storehouses and railroad shops. 
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The Power Plant and a View of the Internal Gear 


Flue Gas Filter for CO, Equipment 


Pyro-Porus 


Filter for Eliminating Fouling and Corrosive Gases 


HE Uehling Instrument Company, Paterson, N. J., 
has designed an attachment for the purpose of filter- 
flue gas for its CO, equipment. The filter consists of 

two porous disks held in a special casting by means of a 
bolt. ‘The disks seat on asbestos gaskets and possess the 
necessary refractory qualities to resist the high temperatures 
ordinarily encountered. Aside from the reduction of atten- 
tion required when using this improved method of filtration, 
there is the added advantage that a smaller size of sampling 
line can be employed because its entire cross-sectional area 
is effective when it is kept clean. 

The filter, known as the Pyro-porus, is threaded for both 
a 4-in. and a 34-in. pipe. The preferred arrangement, 
however, is to withdraw the gas sample through an inner 
\4-in. pipe and to utilize a 34-in. outer pipe as a means for 
securely holding the filter in position. The majority of CO, 
recorders draw the flue gas through an open-ended pipe and 
filter through cotton waste or fabric. This necessitates more 
or less blowing out of the gas line with compressed air and 
frequent renewal of the filtering material. With the new 
method of filtration, the soot builds up on the filter and 
does not enter the pores to any extent, in fact this deposit 
of soot in itself is a good filtering medium. It is said that 
these disks are so effective that a piece of cotton placed in 
the gas sampling line will remain white indefinitely. Actual 
performance tests of these filters are also said to show that 
after continuous service for many months at a time, it is not 
necessary to have the sampling line blown out or to have the 
disks on the filter replaced, and no increased resistance to 
the gas flow is offered. The filter is placed on the inlet end 
of the gas sampling line and is inserted into the flue or 
last pass of the furnace. It is a big improvement over the 
old method of filtration and should result in a far more de- 
sirable gas sample. 
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Bench Grinder for Small Tools 


BENCH grinder for grinding small tools is being 
A manufactured by the Hisey-Wolf Machine Company, 

Cincinnati, Ohio. It is made in 1⁄4- and 1-hp. sizes. 
The grinding wheels are mounted directly on the spindle of 
the motor, which is furnished for either direct or alternating 
current. Ball bearings are used, mounted in the motor end 
caps in close proximity to the grinding wheels. All bearings 
are completely enclosed and are provided with heavy felt 
washers on each side of the bearing housing. 

The motor is started by pressing a button located in front 
of the machine. The switch mechanism is in the base of the 
machine, to which easy access can be obtained by removing 
the cover plate. With the direct current motor, the %4-hp. 
machine runs at a speed of 3,000 r.p.m.; the 1-hp. machine 
at 2,100 r.p.m. The alternating current motor operates at a 
speed of 3,400 r.p.m. for the 14-hp. and 1,750 r.p.m. for the 
1-hp. size. The grinder is provided with adjustable tool 
rests, detachable water pot and tool tray. It is equipped with 
steel wheel guards built to the standard dimensions and speci- 
fications recommended by the American Engineering Stand- 


Hirzey-Wolf Two-Wheel Bench Grinder 


ards Committee. Coned shaped end heads and liberal wheel 
spacing provides liberal working space around the grinding 
wheels for two operators. 


Bench-Type Twist Drill Grinder 


A Bench Grinder for Twist Drills From No. 52 to 134 in. In Diameter 


teresting new development of the Gallmeyer & Living- 
ston Company, Grand Rapids, Mich., successor to the 
Grand Rapids Grinding Machine Company. The grinder 
is driven by a self-contained motor, enabling it to be placed 
in any position in the shop toolroom where most convenient. 
In the basic principles of design and operation it con- 
forms to other Grand Rapids twist drill grinders. It has a 
diamond truing device and the diamond is furnished as part 
of the standard equipment for dressing the wheel. The 
holder is automatically placed in the right relationship with 
the grinding wheel so that it is close enough to grind the 
drills accurately and at the same time, the stop makes it im- 
possible to bump the front of the holder into the grinding 
wheel. The machine illustrated is the A-7-T type with a 
capacity for drills from No. 52 to 34-in. It is also made 
with a drill holder having a capacity of from %-in. to 114-in. 
drills, in which case it is designated stvle B-7-T. 


Ta bench-type twist drill grinder illustrated is an in- 


Device to Prevent Loss of Grease Plugs 


A N attachment to prevent the loss of grease plugs and - 


bushings has recently been patented by Frank L. 

Fisher, Milwaukee, Wis. The principal part of the 
device is a spring placed so that when the grease plug is 
screwed into the side rod it comes in contact with a flat sur- 
face on the side of the plug. This spring prevents any 
vibration between the plug and the threads of the side rod 
bushing, which are locked together. As seen in the illustra- 
tion, the spring is expanded by the insertion of the plug, 
against the inside threads of the side rod, causing a binding 
action between the rod and the bushing. This prevents the 
bushings from rattling out. 

The spring is made of .036-in. by 5/16-in. spring steel. 
It is adaptable to different size grease plugs, as it is not 
essential that the diameter of 2 in. be maintained. The in- 
ventor states that the cost of the device should be from one 
to two cents, as the plug and bushing will be cast so as to 
permit the use of this attachment. Such being the case, 


this type of grease plug should cost approximately the same 
as an ordinary grease plug casting. 


Plug.->% 


Spring. o 
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Sectional View of Grease Plug With Spring Attachment 
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Long Air Hammer Chip 


AN unusual example of air hammer cutting power and 

smoothnes of operation is afforded by the long steel 
chip illustrated. This chip is 1/16 in. thick and 112 
in. long, having been eut from a locomotive firebox side 
sheet by a No. C Thor chipping hammer with 3-in. stroke, 
made by the Independent Pneumatic Tool Company, Chi- 


f 


Alr Hammer Chip 112 Inches Long, Cut from Locomotive Firebox 
Side Sheet By Thor Chipping Hammer 


cago. The air hammer in question had been in practically 
constant service for four years, and this long chip therefore 
shows both the durability of the hammer and the uniform 
strokes and accurate hammer control, without which boiler- 
makers cannot do a good job in trimming firebox sheets. 


Rotary Type Sheet Metal Shear 
A SHEAKING machine of the rotary type, known as the 
Throatless Shear, has been placed on the market by 
the Marshalltown Manufacturing Company, Marshalltown, 


Iowa. This machine, built in a number of sizes, cuts tin 
and sheet metal up to Y in. thick, but its particular feature, 


Throatiess Rotary Shear Cuts Sheet Metal Up to '2-In. Thick 
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as may be inferred from the name, is ability to cut sheets of 
any size, no matter how large. The machine is adapted for 
cutting in and out curves and complete circles, also for 
straight splitting. Circles as small as 20 in. in diameter can 
be cut. ' 

The head of the machine as well as most of the parts are 
made of cast steel. They are strongly built, designed with a 
large factor of safety, and it is said that not one has ever 
sprung or broken in operation. The cutters are set almost 
perpendicular, and are made of special tool steel 1% in. 
thick and 10 in. in diameter, tempered. One of the cutters 
is knurled and driven which makes the shear self feeding. 

The machine can be provided with either belt or motor 
drive, in the former case a friction clutch pulley being fur- 
nished as illustrated. With motor drive a friction clutch 
gear enables the operator to stop the shear with the motor 
still running. The speed of the pulley is 270 r. p. m., and 
sheets are cut at the rate of 6 ft. per min. The floor space 
required for the machine is 2 ft. 8 in. by 4 ft. 2 in., the 
distance from the floor to the cutters is 42 in. When motor 
driven, a 5-hp. motor running at 1,750 r. p. m. is required. 
The net weight is 4,600 lb. 

This machine is adapted for use in locomotive boiler shops 
and tin shops, but should prove especially valuable in steel 
car shops where large and often irregular-shaped sheets have 
to be cut to replace those which are worn out in service or 
damaged in wrecks. 


——— 


Self-Adjusting Wrench 


NEW wrench, known as the “Roberts” type, which 

does away with the usual hand screwing adjustment 
to make it fit an object, has been put on the market by the 
Greater Service Electric Company, Newark, N. J. Using 
only one hand with the wrench, it is simply necessary to place 
it over the object and it grips instantly. The wrench is said 
never to slip—the harder it is pulled the stronger it grips, and 


New Wrench with Quick Adjustment Feature ' 


at any angle. It also works with a new ratchet action which 
makes it easy to use in tight places. 

The wrench is drop forged from high speed carbon steel. 
In its present 12-in. size, this wrench will handle any shape 
article from small nuts to one-in. pipe. 


Tue Chicaco, Rock IsLanD € Paciric has put into effect a plan 
whereby an employee entering the mechanical forces will be given 
personal instruction concerning his duties and the work which 
he will do. - Under the plan each new apprentice entering the shop 
forces is examined to determine his special qualifications for certain 
work and is given instruction by a mechanic until he learns the 
general principles. This instruction is followed by technical train- 
ing for special work to which he is finally assigned. Classes are 
now being conducted at Silvis, Ill., and similar classes are being 
organized at other points. The instruction is designed to develop 
a higher grade of mechanic and to remove the difficulty which now 
exists when an employee is placed in a position and left to work 
out his own salvation without proper instruction. 


GENERAL NEWS 


It is reported that the turbo-condensing locomotive invented by 
M. Ljungstrom is now running on regular express traffic between 
Stockholm and Hallsberg. 


Ht is reported that a number of engincers of the Canadian Na- 
tional Railways are going to Europe to investigate the operating 
conditions under which Diesel oil-burning locomotives are used 
there. 


According to George McCormick, general superintendent of 
motive power of the Southern Pacific, a number of Atlantic type 
locomotives have been equipped with boosters, feedwater heaters 
and other efficiency and economic appliances, at the Sacramento 
general shops. One of these locomotives was No. 3025. This 
engine was used at the exposition in San Francisco in 1915 to 
supply steam for the colored lighting effects. These newly 
equipped locomotives are making through runs of 471 miles. In 
test runs it was shown that they can travel from Los Angeles 
to San Luis Obispo, Cal, on a single tank of water, making 
intermediate stops unnecessary. The increased power permits 
smooth starting in trains from stations without the necessity of 
having to take up the slack in the train. 


Anthracite Shipments in November 


Shipments of anthracite for the month of November, as re- 
ported to the Anthracite Bureau of Information, Philadelphia, 
amounted to 5,828,754 gross tons, as compared with 6,564,526 
gross tons in October, a decrease of 735,772 tons, or 11 per cent. 
The average daily shipment for the time the collieries were in 
operation during the month of November excecded that for the 
month of October. Comparing November shipments of this year 
with the corresponding month in 1921, the latest normal year, an 
increase of 514,740 tons is shown, or 9.7 per cent. 


New Directors for the A. R. A. 


Directors of the American Railway Association for the term 
ending in November, 1926, have been elected as follows: Canadian 
Territory, Sir Henry W. Thornton, Canadian National; Eastern 
Territory, W. W. Atterbury, Pennsylvania, and E. E. Loomis, 
Lehigh Valley; New England Territory, E. J. Pearson, N. Y. 
N. H. & H.; Southern Territory, N. D. Maher, Norfolk & West- 
ern; Western Territory, Hale Holden, C. B. & Q., and W. B. 
Storey, A. T. & S. F. Messrs. Samuel Rea, Ralph Budd and 
C. E. Schaff were elected members of the committee on nomina- 
tions for the term expiring in November, 1925. 


Big Shop Improvement Program Carried Forward by 
Denver & Rio Grande Western 


During the course of the year the Denver & Rio Grande Western 
has carried forward a large shop improvement program involving 
approximately $3,000,000. Improvements were made to shops at 
various points on the system, the location, estimated total ex- 
penditures and per cent completed estimated up to the end of the 
year being as follows: Burnham, Colo., $886,000, 28 per cent coin- 
pleted; Salida, Colo., $342,000, 65 per cent completed; Grand Junc- 
tion, Colo., $242,000, 70 per cent completed; Alamosa, Colo., 
$158,400, 75 per cent completed and Salt Lake, Utah, $1,167,000. 
35 per cent completed. 


Locomotive Development Shown in Great Northern 
Exhibit 


Two locomotives, which illustrate graphically the developments 
in motive power which have been made during the last half cen- 
tury. are being sent over the line of the Great Northern for 
exhibition purposes at various points. They are the “William 


Crooks No. 1,” which was the first engine brought into the state 
of Minnesota and which arrived on a river barge in 1861, and 
passenger locomotive No. 2500, which represents the latest type 
for passenger service. In connection with the exhibition, the 
Great Northern is offering a prize of $10 for the best amateur 
photograph of the two engines. More than 500 snapshots were 
taken at Grand Forks, N. D., Devils Lake and Minot, the points 
which have already been visited. 


Wage Statistics for September 


The Interstate Commerce Commission's summary of the reports 
of Class I steam roads for September indicates that this is the 
first month, since January, 1923, in which the employment has 
failed to show an increase over the returns for the preceding 
month. The carriers reported 1,945,917 employees, a decrease of 
27,588 or 1.4 per cent as compared with the number reported for 
August, 1923, and an increase of 237,326 or 13.9 per cent over 
the returns for September, 1922. This large increase in employ- 
ment is due partly to the increased business of the year 1923 and 
partly to the fact that in September of last year the shopmen’s 
strike was still effective on many roads. In the transportation 
(train and engine service) group the employment was greater in 
September, 1923, than in any month reported under the present 
classification of employees, which became effective.July 1, 1921. 


November Locomotive Shipments 


The Department of Commerce has prepared the following table 
showing November shipments of locomotives from the principal 
manufacturing plants, based on reports received from the individual 


establishments : 
Eleven months” 
total Jan. to Nov. 


Nov Oct. Nov. 
1923 1923 . 1922 1923 1922 
Shipments: 
Domestic .....ooooooo.. 270 295 144 2,680 862 
Foreign sca vc asigiecets 6 A 29 15 15 180 202 
otal A tate ate ete 299 310 159 2,860 1,064 
Unfilled orders 
(end of month) 
Domestic is: esd a 656 915 1,501 sitar eee 
Foreign <td accel ia 35 62 11 ek ees’ 
Total iia 691 977 1,619 


Labor Board Decisions 


C. & A. ORDERED TO NEGOTIATE WITH A. F. or L. UNions.— 
The Shop Employees’ Association of the Chicago & Alton, which 
was formed by the shop workers subsequent to the shopmen’s 
strike in 1922, has been ruled out by the Labor Board as the au- 
thorized representative of the shopmen on the road, and the Chicago 
& Alton has been ordered to negotiate changes in the shopcrafts 
agreement now in effect with the committee of the shop employees 
represented by System Federation No. 29 of the Railway Employees’ 
Department, American Federation of Labor. Of the 2,700 me- 
chanical department employees in the service of the Alton there 
are approximately 15 now in service who participated in the 
formation. of the association last year, according to testimony. 
In its decision, the board ordered that, if a question arises relative 
to the right of the Federated Shop Crafts to represent the shop 
employees on the Alton, arrangements shall be made to take a 
secret ballot to determine the wishes of such employees definitely. 
—Decision No. 2024. 


ELECTION OF EMPLOYEE REPRESENTATIVES UNDER LABOR BOARD 
Orpers.—In two addenda to previous decisions, the Railroad Labor 
Board has ordered that in case one or more of the interested parties 
in an election of employee representatives ordered by the board 
should decline to participate therein, the employees are neverthe- 
less entitled to an election. In one instance. the Gulf Coast Lines 
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and the Houston Belt & Terminal refused to participate in an 


election ordered by the board in Decision No. 1838 on petition ` 


of the Railway Employees’ Department of the American Federa- 
tion of Labor. The Great Northern also declined to participate 
in an election ordered by Decision No. 1947, also on petition of 
the Railway Employees’ Department of the American Federation 
of Labor. In both instances, the board has ordered that if the 
representatives of the road decline to assist in holding the elec- 
tion, the representatives of the employees who desire to participate 
in the election shall arrange the details of the ballot, giving due 
notice to any other organizations comprising employees of this 
class of the date of election and taking other precautions for a 
fair election—Addendum No. 1 to Decision No. 1838 and Ad 
dendum No. 1 to Decision No. 1947. 


Court Decisions 


CONSTRUCTION OF BOILER SAFETY APPLIANCE ACT.—In a fireman’s 
action for injuries from a fall caused by the shaker bar slipping off 
the lever, the Texas Court of Civil Appeals holds that under the 
Boiler Safety Appliance Act the railway company is under the 
absolute duty to keep the shaker bar in proper condition and safe 
to operate, so that it may be used by the employee without un- 
necessary peril to life or limb. No rule has been promulgated by 
the Interstate Commerce Commission as to how tight the shaker 
bar must fit over the end of the lever attached to the grates,-so 
that the railroad must exercise its common-law duty in selecting 
the appliance.—Davis v. Callen (Tex. Civ. App.), 250 S. W. 305. 


DEDUCTION FROM WAGES FOR ABSENCE ON ELECTION Day.—The 


Illinois Supreme Court holds that the act of June 22, 1891, Section - 


25, as amended (Hurd's Rev. St. 1917, C. 46, Section 312), in 
so far as it forbids the employer to make deduction from an em- 
ployee’s wages because of his absence for two hours on election 
day for voting, deprives employers of their money and property 
without due process of law, and denies them the equal protection 
of the laws in violation of the state and federal constitutions, and 
is not a valid exercise of the police power as tending to promote 
the health, safety or morals of employees, or the public comfort, 
welfare, safety, or morals—People v. Chicago, M. & St. P., 206 
111. 486, 138 N. E. 155. i 

FEDERAL AsH Pan Acr.—The Texas Court of Civil Appeals 
hold that in the requirement in the federal Ash Pan Act of ash 
pans which can be dumped or cleaned without the necessity of the 
employee going under the locomotive, the words “go under” are 
to be used in their popular sense, and a violation is not proved by 
showing that in closing the pan the employec's body would be 
partially under the running board or the extension of the floor of 
the cab. Otherwise appliances would be required extending several 
feet beyond the rails, rendering them dangerous.—Fort Worth & 
D. C. v. Smithers (Tex. Civ. App.), 249 S. W. 286. 


Movement Started to Co-ordinate Study of Fuel 
Economy by the Railroads’ ** _ 


Co-cperative action on the part of all the railways looking 
toward a reduction in the annual fuel bill was anticipated at a 
joint meeting of tie American Railway Association's Committee 
on Fuel Conservation, of which F. H. Hammill, assistant general 
manager, Chicago & North Western, is chairman, and a committee 
of the International Railway Fuel Association, of which Eugene 
McAuliffe, special representative, Union Pacihc, is the chairman. 

The most important action taken at this meeting, which was held 
at Chicago on December 19, related to the establishment of some 
central agency for consolidating a large part of the test work and 
fuel research relating to fuel economy that is now being indi- 
vidually undertaken by railways throughout the country. The 
plan recommended for adoption by the executives of the Ameri- 
can Railway Association would provide for the employment of a 
research director with necessary staff for the consideration of 
problems relating to railway fuel operating economues. The plan 
contemplates an immediate canvass of the present facilities and 
the measure of co-oneration that may be obtained from the various 
existing laboratories now equipped and in position to carry on 
research work. It would also provide for the dissemination of 
the available information pertaining ‘o fuel and related operating 
economies as developed jn tests heretofore made by individual 
railways and educational institutions, 
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The railways have already achieved remarkable economies in 
fuel use as a result of the tests conducted by many railroads dur- 
ing recent years, but there is yet a vast amount of research work 
to be accomplished toward the attainment of maximum fuel 
economy. The several locomotive testing plants now available to 
the railways cannot be fully utilized until some such co-operative 
plan as now proposed is put into effect. The continuous use of 
one or more locomotive testing plants under these conditions would 
not only afford more authoritative information as to the value 
of certain devices and practices in relation to fuel economy 
than is now obtainable, but would obviate a large duplication of 
effort on the part of various railways that are now separately 
engaged in an investigation of the same devices and methods. 

The Interstate Commerce Commission does not now require the 
railways to use a uniform ratio in equating the quantities of fuel 
oil and coal burned as reported in the monthly operating statistics 
for Class I railways, so that at the present time there are wide 
variations in these reports to be accounted for. At the meeting 
on December 19 consideration was given to the steps that have 
already been taken by the International Railway Fuel Association 
and the American Railway Association’s committee on Fuel Con- 
servation toward the determination of a satisfactory ratio for this 
purpose and the presentation of this matter before the Bureau of 
Statistics of the Interstate Commerce Commission with the recom- 
mendation that this ratio be made compulsory for all railways re- 
porting’ quantities of oil consumed in terms of pounds of coal. 


MEETINGS AND CONVENTIONS 


The follcwing list gives names of secretaries, dates of next or regular 
mectings and places of meeting of mechanical associations and ratlroad clubs: 


Arr-BRAKE AssociaTION.—F, M. Nellis, Room 3014, 165 Broadway, New 
York City. 

AMERICAN RAILROAD MASTER TINNERS’, COPPERSMITHS? AND PIPEFITTERS’ As- 
SOCIATION.—C, Borcherdt, 202 North Hamlin Ave., Chicago. 


AMERICAN RAILWAY ASSOCIATION, Division V.—MECHANICAL. V. R. Haw- 

thorne, 431 South Dearborn St., Chicago. 
Peres V.—Eguirmenrt PAINTING Section.—V. R. Hawthorne, 
icago. 
Division VI.—PurcHASES AND Stores.—W. J. Farrell, 30 Vesey 
St., New York. 

AMERICAN RaiLway Toot ForemMen’s AssociaTION.—W. C. Stephenson, -At- 
lantic Coast Line, Rocky Mount, N. C. 

AMERICAN SOCIETY OF MECHANICAL ENGINEERS.—Calvin W. Rice, 29 W. 
Thirty-ninth St., New York. Railroad Division, A. F. Stuebing, 23 
W. Forty-third St., New York. 

AMERICAN SOCIETY FOR STEEL Treatinc.—W. H. Eiseman, 4600 Prospect 
Ave., Cleveland, Ohio. 

AMERICAN Society FOR TESTING Matertacrs.—C. L. Warwick, 1315 Spruce 
St., Philadelphia, Pa. 

ASSOCIATION OF Rattway ELECTRICAL ENGINEERS.—Joseph A. Andreucetti, 

C. & N. W., Room 411, C. & N. W. Station, Chicago, IM. 

CANADIAN Rattway CLuB.—W. A. Booth, 53 Rushbrook St., Montreal, Que. 
Next meeting January 8- A paper on Some Recent Notable Loco- 
motives, also some performance figures on three-cylinder locomotives, 
will be presented by James Partington, estimating engineer, American 
Locomotive Company. 

Car FOREMEN'S ASSOCIATION OF CHICAGO.—Aaron Kline, 626 N. Pine Ave., 
Chicago, Ill. Meeting second Monday in month, except June, July 
and August, Great Northern Hotel, Chicago, IN. 

Car ForeMen’s ASSOCIATION OF ST. Louvis.—Thomas B. Koeneke, 605 Fed- 
eral Reserve Bank Building, St. Louis, Mo. Meetings, first Tuesday 
in month at the American Hotel Annex, St. Louis. 

CENTRAL Raitway CLuB.—H, D. Vought, 26 Cortlandt St., New York, N. Y. 
CHIEF INTERCHANGE Car INSPECTORS’ AND CAR FoREMEN’S ASSOCIATION.— 
W. P. Elliott, T. R. R. A. of St. Louis, East St. Louis, II. 
CINCINNATI RariiwaY CLuB.—W. C. Cooder, Union Central Building. Cin- 
cinnati, Ohio. . Meetings second Tuesday, February, May, September 

and November. 

INTERNATIONAL RarLROAD MASTER BLACKSMITHS” AssoctaTION.—W. J. Mayer, 
Michigan Central, 2347 Clark Ave., Detroit, Mich, ; 

INTERNATIONAL RatLWay FueL AssociaTION.—J. B. Hutchison, 6000 Michi- 
gan Ave., Chicago, Hl. 

INTERNATIONAL RAILWAY GENERAL FOREMEN'S ASSOCIATION.—William Hall, 
1061 W. Wabash St., Winona, Minn. 

Master BOILERMAKERS’? AssociaTi0N.—Harry D. Vought, 26 Cortlandt St., 
New York, N, Y. y 

New ExcLanpD RatLroap CLuB.—W. E. Cade, Jr., 683 Atlantic Ave., Boston 
Mass. Next meeting January 8. Paper on Stores and Supplies will 
be presented by U. K. Hall, general storekeeper, Union Pacific. 

New York Ratrroap Civs.—H. D. Vought, 26 Cortlandt St.. New York. 
Meeting third Friday of each month except June, July and August 
at 29 West Thirty-ninth St., New York. 

NraGara FRONTIFR Car Men's Assocration.—George A. J. Hochgreb, 623 
Brisbane Building, Buffalo, N. Y. . 

Paciric Raitway Crius.—W. S. Wollner, 64 Pine St., San Francisco, Cal. . 

RarLway CLUR or GREENVILLE.—G. Charles Hoey, 27 Plum St., Greenville, 
Pa. Meetings last Friday of each month, except June, July and 
August. : : 

RAILWAY CLUE or Pittssurcn.—J. D. Conway, §15 Grandview Ave., Pitts- 
burgh, Pa. Regular meetings fourth Thursday in month, except June, 
July and August, Fort Pitt Hotel, Pittsburgh. ; . 

St. Lovis RarLway CLUB.—B. W. Frauenthal, Union Station, St. Louis, Mo. 
Next meeting January 11. A paper on Locomotives will be presented 
by Graften Greenough, Baldwin Locomotive Works. _ ne 

TRAVELING ENGINEERS’ ASSOCIATION.—W. O. Thompson, 1177 East Ninety- 
eighth St., Cleveland, Ohio. g a 

Westers Rartway Crup--Bruce V. Crandall, 608 North Michigan Ave. 
Chicago. Meetings third Monday in each month, except June, July 
and August. 


January, 1924 


SUPPLY TRADE NOTES 


The Bucyrus Company, South Milwaukee, Wis., is preparing 
plans for an addition to its plant at Evansville, Ind. 


The Orton & Steinbrenner Company, Chicago, has completed an 
addition to its works at Huntington, Ind., which will double the 
output of the company. 


Dwight E. Robinson has been appointed manager of railway 
sales department for Toch Brothers, Inc., 110 East Forty-second 
street, New York City. 


The Bethlehem Shipbuilding Corp., Ltd., Union plant has re- 
moved its city sales offices to 1000 Matson building, 215 Market 
street, San Francisco, Cal. 


J. G. Aye, general foreman of the Southern Pacific at Fresno, 
Cal., has been appointed a service engineer pf the Franklin Rail- 
way Supply Company, Inc., New York. 


The O'Fallon Railroad Supply Company, St. Louis, Mo., has 
been appointed representative in the southwestern territory for the 
Burden Iron Company Railroad and Steamship Division, St. Louis. 


Willard A. Smith, editor and publisher of the Railway Review, 
Chicago, died at Evanston, Ill., on November 29, at the age of 74, 
failing by only a few months to complete a half-century as pub- 
lisher of that paper. 


N. P. Farrar has been appointed district manager of the 
Pawling & Harnischfeger Company, Milwaukee, Wis. Mr. Far- 
rar’s headquarters are at 605 Stephen-Girard building, Philadel- 
phia, Pa., and 50 Church street, New York City. 


John D. Ristine, sales manager of. the railroad motor coach 
division of the Service Motor Company, with headquarters at 
Wabash, Ind., has resigned to become assistant vice-president of 
the Mason Coal Company, with headquarters at Chicago. 


D. B. Wright has resigned as railroad representative with Paul 
Dickinson, Inc., with headquarters in Chicago, to become manager 
of the railroad sales department of the B. F. Nelson Manufactur- 
ing Company, Minneapolis, Minn., manufacturers of roofing, in- 
sulating and waterproofing materials, 


The Q € C Company, New York, announces that it has acquired 
the exclusive United States rights for the manufacture and sale 
of the Unlimited travel type roller side bearing, under any and all 
patents granted to E. A. Laughlin, Oregon, Ill., and previously 
sold by the Standard Coupler Company. 


Hendricks Commercial Register, New York, heretofore owned 
by the Kelly Publishing Company of London, England, will be 
taken over on January 1, 1924, by MacRae’s Blue Book Company, 
Chicago. Both books will continue as at present. 


The H. B. Wilson Company, St. Louis, Mo., composed of H. B. 
Wilson and J. M. Shea, who have represented the Mahr Manu- 
facturing Company in that city for the last two years, has recently 
been given additional territory extending along lines of various 
railroads out of St. Louis and including Kansas City. 


J. R. Sexton, railway sales manager of the H. H. Robertson 
Company, with headquarters at Chicago, has also been appointed 
district manager, with the same headquarters, succeeding H. F. 
Hackedorn, deceased. Mr. Sexton will continue as manager of 
railway sales in conjunction with his work as district manager. 


LeGrand Parish, who has been president of the Lima Locomo- 
tive Works, Inc., since 1918, has resigned to devote his entire at- 
tention to the American Arch Company, Inc., of which he is also 
president. He will, however, remain on the executive committee 
of the former company. J. S. Coffin has been elected president of 


the Lima Locomotive Works to succeed Mr. Parish. 


The Pfaudler Company, Rochester, N. Y., makers of glass- 
lined steel milk tank cars, has appointed H. A. Stuart, manager 
of the newly created milk transportation division, with headquar- 
ters at Rochester, N. Y. This company has inaugurated a system 
of Jeasing so that the dairyman is not obliged to purchase the glass- 
lined milk tank car used in transporting milk in bulk, but may 
lease it for a period of time at a fixed rental, and at the end of 


this period either purchase the car outright or renew the lease. 
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The National Malleable Castings Company, Cleveland, Ohio, 
will change its corporate name in the near future to the National 
Malleable € Steel Castings Company. The corporation now has 
shops in operation at Cleveland, Ohio; Sharon, Pa.; Toledo, Ohio; 
Indianapolis, Ind.; East St. Louis, 111.; Chicago, and. Melrose Park, 
near Chicago. There will be no change in the officers or personnel 
of the corporation and the change in name is to be made to cover 
the scope of its steel castings production. 


The Stewart Manufacturing Corporation, Chicago, has taken 
over the properties of the Jerome-Edwards Metallic Packing Com- 
pany, Chicago, and George C. Jerome, president of the Jerome- 
Edwards Metallic Pack- 
ing Company, has been 
appointed manager of the 
railroad department of 
the Stewart Manufactur- 
ing Company, with head- 
quarters at Chicago. He 
was born on November 
10, 1865, at Port Huron, 
Mich., and entered the 
metallic packing business 
in 1884 with the C. C. 
Jerome Company, which 
was organized by his 
father. He held numer- 
ous positions in the plant 
and was traveling repre- 
sentative for the company 
when he took over the 
control of the business. 
In 1903 he organized the 
Jerome € Elliott Com- 
pany at Chicago and in 
1913 purchased the interest of Mr. Elliott and organized the 
Jerome-Edwards Metallic Packing Company at Chicago. 


G. C. Jerome 


James H. Waterbury, for twelve years resident manager of 
Pratt & Lambert, Inc., Buffalo, N. Y., died on December 8, at the 
Buffalo General Hospital, following a brief illness. Mr. Water- 
bury was born in Brooklyn, N. Y., on January 1, 1881. After 
completing school in his native city, he attended a private school 
near Philadelphia, Pa. He began his business career in the New 
York office of Pratt & Lambert, Inc., in January, 1898. Two years 
later he went to Buffalo as assistant resident manager and since 
1911 served as resident manager. 


A. E. Ostrander, formerly in charge of engineering for the 
American Car & Foundry Company, who has been on a leave 
of absence since early in 1922, has returned to work and on 
December 17 was trans- 
ferred to the sales or- 
ganization with the title 
of assistant vice-presi- 
dent and with head- 
quarters at New York 
City. Mr. Ostrander is 
in charge of the mis- 
cellaneous sales depart- 
ment and will also 
handle special sales 
duties as may be as- 
signed. He was born 
in New Haven, Conn., 
and began his career 
with the New York, 
New Haven & Hart- 
ford, serving in various 
capacities in the operat- 
ing and mechanical de- 
partments of that road. 
He later entered the 
service of Cornelius Van- 
derbilt in New York City, and from there went with the mechani- 
cal department of the Standard Steel Car Company at Pittsburgh. 
In 1903 he came to the New York office of the American Car & 
Foundry Company. serving successively as draftsman, estimator, 
chief estimator and assistant mechanical engineer. In 1915 he was 
appointed mechanical engineer and in 1918 general mechanical 
engineer, with headquarters in New York. 


A. E. Ostrander 
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The Compagnie Belgo-Mandchoue de Commerce, 39 Kitaiskaja, 
Harbin, Manchuria. is a large contractor for the Chinese Eastern 
Railway, and buys various materials for the road. It wants the 
names of American firms that can supply the following: Spare 
parts for railway cars and locomotives; tools for use on railways, 
hand tools for metal working, also wood working tools, and other 
miscellaneous tools; shovels; axes; iron pipes; copper pipes; valve 
cocks; pumps; bolts, nuts, etc.; merchant iron, sheet iron, cor- 
rugated iron; tool steel; builders’ hardware, wire nails, also iron 
nails; electrical appliances; paints and varnish; railway scales and 
railway supplies, also a number of other products. 


The Cincinnati-Bickford Tool Company, Cincinnati, Ohio, with 
the beginning of the New Year, announces the commencement of 
the second half century of its business life. This company was 
incorporated on January 2, 1874, and since that time has been 
continuously engaged in the manufacture of drilling machinery. 
At the beginning of its history, it employed a working force of 
ten men. This has increased to 550 at the present time. It has 
in turn occupied four shops, each one larger than its predecessor, 
before the present plant was built in 1909. This is said to be the 
largest plant in the world devoted exclusively to building metal 
drilling machinery. Engraved announcements of its semi-centennial 
anniversary have been issued by August H. Tuechter, president 
of the company. 


L. G. Plant has been appointed assistant to the president of the 
National Boiler Washing Company, Railway Exchange building, 
Chicago. Mr. Plant was born at Minneapolis, Minn., in 1885 and 
was first employed by the 
Baldwin Locomotive 
Works as a special ap- 
prentice and as a boiler- 
maker apprentice on the 
Southern Railway. He 
studied at the Univer- 
sity of Virginia and at 
Stevens Institute of 
Technology from which 
he received the degree 
of mechanical engineer 
in 1909. He then en- 
tered the employ of the 
Southern Pacific lines 
as a student of opera- 
tion. Later he was em- 
ployed as a mechanical 
engineer on a subsidi- 
ary of the Southern 
Pacific in charge of 
equipping the railroad 
for the use of fuel oil. 
and in 1913 was appointed superintendent of fuel service for the 
Southern Pacific Lines in Texas and Louisiana. In 1914 he was 
appointed fuel engineer on the Seaboard Air Line, which position 
he held until 1918. Shortly after the Division of Finance and 
Purchases of the Railroad Administration was organized at Wash- 
ington, he was made progress engineer and chief clerk to the mana- 
ger of the procurement section. In March, 1920, Mr. Plant joined 
the staff of the Ratlway Mechanical Engineer as an associate 
editor and a year later he went to the Railway Review in the 
same capacity. On December 30, 1922, he was appointed to the 
position of editor of the Railway Review. Mr. Plant has given 
particular attention to locomotive fuel and terminal problems and 
is the author of a number of articles and papers on these and other 
subjects. 


Joseph F. Farrell. general manager of the Nathan Manufactur- 
ing Company for the past seven years, has been appointed vice- 
president; Alfred Nathan, Jr., secretary, has been elected treas- 
urer, and Edwin F. Wallace has been elected secretary, all with 
headquarters at New York. Mr. Farrell entered railroad service 
in December, 1889, as a clerk on the Lake Shore & Michigan 
Southern. In September, 1906, he became chief clerk in the pur- 
chasing department of the Lake Erie & Western. In April, 1907, 
he was appointed assistant purchasing agent of the Michigan Cen- 
tral, and in September, 1907, became purchasing agent of that rail- 
road. Mr. Farrell left the railroad field in July, 1912, to become 
vice-president of the American Materials Company, and in Au- 
gust, 1916, was appointed general manager of the Nathan Manu- 


facturing Company. 


L. G. Plant 
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Stephen C. Mason, secretary and director of the McConway 
& Torley Company, Pittsburgh, Pa. who served as president 
of the National Association of Manufacturers from 1918 to 
1921, died on December 
12 at his home in Pitts- 
burgh from dilation of 
the heart. He had been 
ill for about six wecks. 
Mr. Mason was born in 
Fairlee, Vt., on Febru- 
ary 1, 1861, and was 
educated in the common 
school and at Orford 
(N. H.) Academy and 
‘Newbury (Vt.) Semi- 
nary. He began his 
business career with the 
Connecticut & Pas- 
sumpsic Railroad at 
Lyndeville, Vt., in 1880, 
serving with that com- 
pany until 1888, when 
he resigned to go with 
the Interstate Com- 
merce Commission at 
Washington, with which 
he served in various capacities until as assistant statistician he 
was in charge of the compilation and publication of the commis- 
sion's statistics of railways in the United States. He gave up this 
position in 1896 to go to the McConway & Torley Company, where 
he served in various capacities and at the time of his death was 
secretary and director of that company. He was vice-president 
from Pennsylvania of the National Asscciation of Manufacturers 
and then became president. He was also vice-president of the 
Steel Founders’ Society cf America, executive member of the Rail- 
way Business Association, also a member of the National Indus- 
trial Conference Board, member of the Chamber of Commerce of 
Pittsburgh and chairman of the finance committee of the Railway 
Club of Pittsburgh. 


Frank C. Pickard has been elected vice-president of the Tal- 
mage ‘Manufacturing Company, Cleveland, Ohio. Mr. Pickard 
was born on September 20. 1880, at Trenton, Mich., and entered 
railroad service as a mes- 
senger boy at the age of 
14 on the Chicago, Ham- 
mond € Western at 
'Hammond, Ind. At Bed- 
ford, Ind., on the South- 
ern Indiana, he finished 
two years’ apprenticeship 
at the machinist trade 
and entered the road 
service as a fireman and 
engineman. After leav- 
ing that service, he 
worked on various west- 
ern railroads until 1905, 
when he entered the serv- 
ice Of the Pere Marquette 
as a machinist and served 
as machine foreman, 
erecting foreman and 
shop superintendent. In 
1908 he left the Pere 
Marquette to go as mas- 
ter mechanic on the Mississippi Central and in 1909 went to the 
Cincinnati, Hamiiton & Dayton as master mechanic of the In- 
dianapolis and Springfield division. During this period he was 
elected president of the International Railway General Foremen's 
Association and served for two terms. Jn 1911 Mr, Pickard was 
appointed master mechanic of the Saginaw district of the Pere 
Marquette and in 1912 entered the service of the Delaware, Lacka- 
wanna & Western as division’ master mechanic at Buffalo, N. Y. 
He was a contributor to railroad clubs and technical journals on 
mechanical subjects. During this time he served as president of 
the Central Railway Club and as a member of the executive com- 
mittee of the Niagara Frontier Car Inspection Association. He 
resigned from the Delaware, Lackawanna & Western on Decem- 
ber 1 to enter his present connection. 


S. C. Mason 


F. C. Pickard 
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TRADE PUBLICATIONS 


Air Hoists.—Hanna patented air hoists and I-beam trolleys are 
fully described and illustrated in catalog No. 14, recently issued 
by the Hanna Engineering Works, Chicago. 


ELECTRIC Motcrs.—“Electric Motors—How to Choose and Use 
Them,” is the title of an interesting 32-page brochure recently 
issued by the Reliance Electric & Engineering Company, Cleve- 
land, Ohio. 


THreaping MACHINEs.—The Geometric Tool Company, New 
Haven, Conn., has issued a 38-page illustrated brochure describing 
its Geometric threading machines, which are built in Y in., 34 in. 
and 1/ in. sizes. 


CRANES.—Two new booklets, Nos. N-1346 and N-1387 
(0-2057), illustrating and describing power house and other 
bucket handling cranes have been issued by the Whiting Corpora- 
tion, Harvey, Ill. 


Brass Gocps.—Hose couplings, nozzles, clamps, valves, sill 
cocks and other brass accessories are described and illustrated in 
a neatly arranged catalogue recently issued by the Schlangen 
Brothers Company, Chicago, 


ENGINE TENDER ConNecrions.—Bulletin No. 42, containing in- 
teresting statistics and test data, has recently been issued by the 
Barco Manufacturing Company, Chicago, describing its 3V type 
engine tender connections for steam, air, oil and water. 


WkroucHT PrirE.—Seven reports covering unusual accidents, 
which show the great strength, uniformity and durability of Na- 
tional pipe, are contained in a booklet entitled, “Seven Wonders 
of Wrought Pipe,” recently issued by the National Pipe Com- 


pany, Pittsburgh, Pa. 


INSULATION.—A 63-page illustrated booklet covering the sub- 
ject of insulation of high temperature apparatus, such as is used 
by almost all industries—steam lines and equipment, ovens, fur- 
naces, stills, cookers, kettles, sterilizers, etc.—and describing the 
peculiar qualities of Nonpareil high pressure covering, blocks and 
cement for high temperature insulation, has recently been issued 
by the Armstrong Cork & Insulation Company, Pittsburgh, Pa. 


MICARTA.—The Westinghouse Electric & Manufacturing Com- 
pany, East Pittsburgh, Pa., has issued a 24-page illustrated book- 
let entitled, “A Material of Endless Possibilities,” containing in- 
formation about Micarta and the many uses to which it has been 
put and indicating the possibilities for other applications. Some 
of the products for which Micarta is already used are bushings, 
Scars, gaskets, handles, insulators, pinions, pulleys, washers, etc. 


STOKERS.—The- Westinghouse new model multiple retort under- 
feed stoker is described and fully illustrated in a 14-page brochure 
recently issued by the Westinghouse Electric & Manufacturing 
Company, Philadelphia, Pa. It shows the results they have ob- 
tamed in this line after thirty-five years’ experience in the design 
and manufacture of combustion equ pment. The stoker is built 
in all types and sizes to meet the specifications for industrial and 
central station requirements. 


GEARS AND SPEED TRANSFORMERS.— William Ganschow, president 
of the William Ganschow Company, Chicago, is editing a new 
handhook on gcars and specd transformers, which will be com- 
bined with the forthcoming Ganschow general catalog No. 100. 

€ purpose of the handbook is to afford the user of gears and 
speed transformers easy access to formule and data regarding 
their design and use. It contains much data that is usually found 
only in general engineering handbooks. Aside from the formule 
and data pertinent to gears and speed transformers, it also con- 
tains much information that is useful in the designing of ma- 
chinery to which they may be applied. There are also tables 
showing strength and weight of materials, trigonometric functions, 

Reometric formule, decimal equivalents, wire and sheet metal 
Rages, and standard screw threads, together with other miscel- 
aneous information. Being combined with the general Ganschow 
Catalog, it brings together in one volume all the information 
necessary for the design or specifications of gears or gearing for 
any purpose, and shows complete lists for all products, which are 
regularly manufactured by the Ganschow Company. 
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EQUIPMENT AND SHOPS 


Locomotive Orders 


THE TEXAS-MEXICAN has ordered from the Baldwin Locomo- 
tive Works a 4-6-0 type locomotive. 


THE MosiLe € Ohio has ordered two 4-6-2 type locomotives 
from the Baldwin Locomotive Works. 


THE ALABAMA & VICKSBURG has ordered three 4-6-2 type loco- 
motives from the Baldwin Locomotive Works. 


THE San Joaquin & EASTERN has ordered one Prairie type 
locomotive from the Baldwin Locomotive Works. 


THE ARGENTINE STATE RaILWay has erdered five 2-8-2 type 
locomotives from the Baldwin Locomotive Works, 


THE ToLepo, ANGOLA & WESTERN has ordered one 2-8-2 type 
locomotive from the American Locomotive Company. 


THE SOUTH MANCHURIAN RaILway has ordered five 2-8-2 type 
locomotives from the American Locomotive Company. 


THE DELAWARE, LACKAWANNA & WEsTERN has ordered 10 
2-8-2 type, 10 4-6-2 type and 5 4-8-2 type locomotives from the 
American Locomotive Company. The 2-8-2 type will have 28 by 
32 in. cylinders and a total weight in working order of 357,000 
lb.; the 4-6-2 type will have 25 by 28 in. cylinders and a total 
weight in working order of 297,000 Ib.; the 4-8-2 type will have 


28 by 30 in. cylinders and a total weight in working order of 
370,000 1b. 


Freight Car Orders 


THE CHESAPEAKE & OHIO will build 25 caboose cars in its 
own shops. 


THE PHILADELPHIA & READING 
its own shops. 


THE CHICAGO & ALTON has ordered 250 box cars from the 
Pullman Company. 


will build 20 caboose cars in 


THE SEABOARD AIR LINE has ordered 25 caboose cars from the 
Magor Car Corporation. 


THE Louisvit_e, HENDERSON & St. Louis has ordered 3 baggage 
and mail cars, 2 coaches and 2 smoking cars from the American 
Car & Foundry Company. 


THE GULF Coast LineS has ordered 4 coaches, 2 partition 
coaches, 2 baggage and 2 baggage and mail cars from the Ameri- 
can Car & Foundry Company. 


THE BALTIMORE € Outro has ordered 500 hopper cars from the 
Pressed Steel Car Company and 500 box cars from the Amcrican 
Car & Foundry Company, the railroad reserving the right to fur- 
nish some of the trucks. 


THE Pactric Fruit Express CoMPANY 
the building of 3.037 new refrigerator cars 
the peak of the 1924 season. 
cars will be about $10,000,000. 


THE ALABAMA € VicksBURG has ordered 100 gondola cars ot 
50 tons” capacity from the American Car & Foundry Company, 
and 200 box cars of 40 tons’ capacity and 100 flat cars of 50 tons’ 
capacity from the Chickasaw Shipbuilding Company. 


is placing orders for 
for delivery prior to 
It is estimated the cost of the new 


THE SOUTHERN RAILWAY, reported in the December Railway 
Mechanical Engineer as having ordered 1,000 box cars from the 
American Car & Foundry Company, has increased the order 2.000 
cars, making a total of 3,000 cars ordered from the American Car 
& Foundry Company. 


Machinery and Tools 


THE CHICAGO, PURLINGTON & Quincy has placed an order for 
2 car wheel borers. 


THE New York, New Havex € Hartrorn has placed an order 


for a car wheel borer. 


THE Denver & Rio GRANDE WESTERN has ordered a 90-in. 
wheel quartering machine. 
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Tue New York CENTRAL has placed an order for a 14-in. 
engine lathe and for a 42-in. journal iathe. 


THE NORTHWESTERN PaciFic has ordered a 15-ton electric 
traveling crane from the Whiting Corporation. 


THE Pere MARQUETTE has ordered eight jib cranes of ‘from one 
to six tons’ capacity from the Whiting Corporation. 


THE WaBasH has ordered one 22-ton 8-wheel standard gage 
locomotive crane from the Orton & Steinbrenner Company, 
Chicago. 


Shops and Terminals 


WaBASH.—This company plans the construction of a 20-stall 
brick roundhouse at St. Thomas, Ont. 


KANSAS City SOUTHERN.—This company will construct a two- 
story office building at its shops at Pittsburg, Kan. 


New York, CHicaco & St. Louis.—This company will con- 
struct a one-story machine shop at Conneaut, Ohio, at a cost of 


$40,000. 


CENTRAL OF GEG«GIa.—This company plans the reconstruction 
of a portion of its car shops at Savannah, Ga., recently destroyed 
by fire with a loss reported to be $500,000. 


SOUTHERN.—This company has authorized Dwight P. Robinson 
& Company, Inc., to design and construct extensive additions to 
its shops at Birmingham, Ala. The work includes locomotive 
repair shops, boiler and smith shop, car repair sheds, mill shop, 
power plant and other buildings. 


CHESAPEAKE & OHto.—This company has awarded a contract 
to Joseph E. Nelson € Sons, Chicago, for the construction of 
water treating plants at Moorehead, Ky., Olive Hill, Hurricane, 
W. Va., and Sproul. The company also plans the construction 
of a roundhouse and machine shop at Ironton, Ohio. 


GALVESTON, HARRISBURG & SAN ANTONIO-SOUTHERN PACIFIC.— 
This company Will construct an addition to its engine terminal at 
San Antonio, Tex., with the company forces at a cost of $80,000, 
including boiler washing plant and enlargement of roundhouse by 


the construction of three additional engine stalls and the extension - 


of the existing six stalls, 47 ft. 


ATCHISON, ToPEKA & SANTA FE.—This company has authorized 
the construction in 1924 of the following units in expansion of 
the terminal facilities at San Bernardino, Cal.: A boiler shop 
with tank shop and stripping pit, 600 ft. by 160 ft., to cost $900,000, 
with mechanical equipment; extension of erecting bay of loco- 
motive shop; installation of a new transfer table; extension of 
the present machine shop, 200 ft. by 196 ft. Of the appropria- 
tion of $2,800,000, $600,000 will be spent this year. A contract 
has been awarded to Joseph E. Nelson & Son, Chicago, for the 
construction of an apprentice school building at San Bernardino, 
Cal., to cost $30,000. 


BALTIMORE € OHI0.—This company has awarded a contract to 
the American Water Softener Company, Philadelphia, for water 
softener equipment in treating plants at North Dayton, Ohio, Troy, 
Old River Junction, Lima, Deshler, Rosford and Fairmount, 
W. Va. The contract for the construction of buildings, tank 
foundations and the installation of piping and all machinery at 
Troy, Old River Junction, Lima, Deshler and Rosford has been 
awarded to Joseph E. Nelson & Sons Company, Chicago. Con- 
tracts have also bcen awarded to the Pittsburgh-Des Moines Steel 
Company, Pittsburgh, Pa., for the construction of water treating 
plants at Tontogany, Ohio, Wapakoneta, Ohio, and Twin Creek, 
Ohio. 


ILLINOIS CENTRAL.--This company has prepared plans for the 
construction of additions to its shops and yards at Evansville, 
Ind., to cost approximately $1,000,000, and has awarded contracts 
to the Drumm Construction Company, Chicago, for the construc- 
tion of a concrete pit and scale house at Harahan, La., and to 
the Howlett Construction Company for the construction of a 300- 
ton reinforced concrete coaling station at Gilman, Ill., and a con- 
tract to Joseph E. Nelson & Sons, Chicago, for the construction 
of a water treating plant and pumping station at Powderly, Ky. 
The company also plans the construction of a locomotive shop, 


roundhouse and oil station at Sioux City, lowa, to cost approxi- 
mately $500,000. 
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PERSONAL MENTION 


General 


F. T. Quinlan has been appointed engineer of tests of the New 
York, New Haven & Hartford, with headquarters at New Haven, 
Conn. 


C. L. PETERSON has been appointed general supervisor of power 
stations of the New York, New Haven & Hartford, with head- 
quarters at New Haven, Conn. 


F. E. Ballda has been appointed assistant to the mechanical 
manager of the New York, New Haven & Hartford, with head- 
quarters at New Haven, Conn. 


H. P. Hass has been appointed office assistant to the mechanical 
manager of the New York, New Haven & Hartford, with head- 
quarters at New Haven, Conn. 


R. W. Hunt has been appointed fuel supervisor of the Atchison, 
Topeka & Santa Fe, Coast lines and the Grand Canyon Railway, 
with headquarters at Los Angeles, Cal. 


_W. B. SHELTON, motive power inspector of the Altoona works 

of the Pennsylvania System, has been appointed motive power 
inspector of the Monongahela division, with headquarters at 
Uniontown, Pa. 


SiLas D. ZwiGHT, whose appointment as general mechanical 
superintenderit of the Northern Pacific with headquarters at St. 
Paul, Minn., was announced in the December issue of the Radway 
Mechanical Engineer, was 
born on May 23, 1867, at 
LaCrosse, Wis. He at- 
tended elementary school 
and business college and 
entered railway service in 
May, 1866, on the Chi- 
cago, Burlington & 
Quincy. In June, 1888, 
he entered the service of 
the Northern Pacific as 
a locomotive fireman on 
the Dakota division and 
has since remained con- 
tinuously in the service 
of the Northern Pacific. 
He was later promoted 
successively to locomo- 
tive engineer, road fore- 
man of engines, master 
mechanic, general master 
mechanic, assistant to the 


mechanical superin- 
tendent, mechanical superintendent and acting general mechanical 


superintendent, which position he held at the time of his recent 
promotion to general mechanical superintendent. 


E. GELZER has been appointed mechanical engineer of the 
Chicago, Great Western, with headquarters at Oelwein, Iowa. 
Mr. Gelzer was born in London, England, and educated in the 
Berlin Polytechnic Institute, Berlin, Germany. He served his 
apprenticeship with the Borsig Locomotive Works and the Black- 
head Locomotive Works, Berlin, and in 1915 entered the employ 
of the Bethlehem Steel Company as a designer of machinery. 
He then became a designer of locomotives and enginehouse 
equipment on the Pennsylvania and subsequently served as 
enginehouse foreman at Fort Wayne, Ind., and motive power 
inspector, North Western region. In 1921 he entered the employ 
ef the Illinois Central as leading draftsman, locomotive depart- 
ment. During the war he was with the 13th Engineers in France 
and later attached to the Interallied Commission for the inspec- 
tion of German material. Mr. Gelzer is a member of the Ameri- 


can Society of Mechanical Engineers and the American Associa- 
tion of Engineers. 


J. C. McCuLLoucH has been promoted to assistant to the general 
manager of the Central region of the Pennsylvania with head- 
quarters at Pittsburgh, Pa., Mr. McCullough was born on August 


S. D. Zwight 


January, 1924 


31, 1865, at Deersville, Ohio. He entered railway service on Sep- 
tember 9, 1881, as a snop laborer on the Pittsburgh, Cincinnati, 
Chicago & St. Louis, now a part of the Pennsylvania, at Denni- 
son, Ohio. Two years later he was promoted to machinist’s helper 
and in 1884 to loccmotive fireman. From 1887 to 1898 he served 
as locomotive engineer and on April 1 of the latter year was pro- 
moted to assistant road foreman of engines. On January 1, 1901, 
he was promoted to road foreman of engines, a year later being 
promoted to trainmaster, On March 1, 1910, Mr. McCullough was 
promoted to division superintendent and on April 16, 1919, to 
general superintendent of the Eastern Ohio division of the Central 
region with headquarters at Pittsburgh, Pa. He was serving in 
this capacity at the time of his recent promotion to assistant to 
the general manager of the Central region. 


WiLLiam L. BEAN has been promoted to assistant mechanical 
manager of the New York, New Haven & Hartford. Mr. Bean 
was born on January 3, 1878, and was graduated from the 
University of Minnesota 
in 1902, having completed 
the course in mechanical 
engineering. He imme- 
diately entered the service 
of the Northern Pacific 
as a special apprentice 
and served in that capac- 
ity until late in 1904. On 
January 1, 1905, he be- 
came a gang foreman for 
the Atchison, Topeka & 
Santa Fe. In 1906 he 
was promoted to locomo- 
tive inspector and in 1908 
to machine shop foreman. 
The following year he 
became division foreman 
and a few months later 
motive power assistant. 
In 1911 he was appointed 
bonus supervisor and held 
that position until early 
in 1912. Mr. Bean was out of railroad service then until July, 
1916, when he entered the service of the New York, New Haven 
& Hartford as an analyst in expenses and methods. In 1917 he 
was promoted to assistant to the chief mechanical superintendent 
and in 1918 to mechanical assistant, which position he held at the 
time of his recent promotion. ` 


W. L. Bean 


B. B. MiLNER has been appointed mechanical engineer of the 
Missouri-Kansas-Texas with headquarters at Parsons, Kan. Mr. 
Milner was born on November 5, 1881, at Hartford, Kan. In 
1899-1900 he worked in 
the Parsons shops of 
the Missouri- Kansas - 
Texas, and then entered 
Purdue University, from 
the mechanical engineer- 
ing school of which in- 
stitution he was graduated 
in 1904. Thereupon he 
entered the service of the 
Pennsylvania as a special 
apprentice at Altoona 
Works. He later worked 


and on special investi- 
gations. In 1908 he en- 
tered the cffice of the 
general manager at 
Philadelphia to engage 
in various betterment 
studies. In 1911 he was 
appointed assistant master 
mechanic of the com- 
pany’s subsidiary, the Philadelphia, Baltimore & Washington. In 
1913 he was appointed special engineer on the staff of the senior 
vice-president of the New York Central. He was subsequently 
appointed engineer of motive power and during the regime of 
the Railroad Administration acted as chief mechanical engineer. 
At the termination of federal control he was appointed engineer 
of motive power and rolling stock. In 1920 he joined the staff 


B. B. Milner 
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of Sale & Frazer, Ltd., Tokyo, Japan, and later practiced in a 
private capacity as a consulting engineer in that city. Lately 
Mr. Milner has been practicing as a consulting engineer in New 
York. 


P. L. Grove has been promoted to general superintendent of the 
Michigan division of the Pennsylvania, with headquarters at Grand 
Rapids, Mich. Mr. Grove was born on October 3, 1878, at 
Altoona, Pa. He entered 
railway service on May 
1, 1894, as a messenger 
in the Altoona shops of 
the Pennsylvania and 
two years later was pro- 
moted to machinist ap- 
prentice. In 1899, he was 
promoted to machinist on 
special assignments, being 
promoted to inspector at 
the Columbia shops of the 
Philadelphia division in 
February, 1902. Mr. 
Grove was promoted to 
foreman of the State Line 
shops of the Bedford 
division in October, 1904, 
and in July, 1905, was 
again promoted to assist- 
ant master mechanic of 
the Altoona machine 
shop. He was promoted 
to assistant engineer of motive power of the Northern division, 
with headquarters at Buffalo, N. Y., in September, 1910. In Sep- 
tember, 1917, he was promoted to superintendent of the Delaware 
division of the Philadelphia, Baltimore & Washington with head- 
quarters at Wilmington, Delaware, and in February, 1920, was 
transferred to the New York division, with headquarters at Jersey 
City, N. J., which position he was holding at the time of his recent 
promotion. 


P. L. Grove 


Master Mechanics and Road Foremen 


C. C. HAMILTON has been appointed master mechanic of the 
Canton Railroad, Baltimore, Md. 


G. W. CUYLER, master mechanic of the Chicago, Rock Island & 
Pacific at Herington, Kan., has been transferred to Horton, Kan. 


SAMUEL RUSSELL has been appointed division master mechanic 
of the Boston & Albany, with headquarters at West Springfield, 
Mass. 


W. E. Scorr has been appointed assistant road foreman of 
engines of the Seaboard Air Line with headquarters at Hamlet, 
N. C 


J. U. Howie has been appointed assistant road foreman of 
engines of the Seaboard Air Line with headquarters at Howells, 
Ga. i 


A. E. McMILLAN, master mechanic of the Baltimore & Ohio at 


Dayton, Ohio, has been appointed district master mechanic with 
headquarters at Wheeling, W. Va. 


T. W. McCartTLey, master mechanic of the Chicago, Rock Island 
& Pacific at Horton, Kan., has been transferred to Cedar Rapids, 
Iowa, succeeding C. B. Daily, promoted. 


T. C. O’Brien, general foreman of the Baltimore € Ohio at 
Lima, Ohio, has been promoted to master mechanic of the Toledo 
division, with headquarters at Dayton, Ohio. 


Car Department 


T. R. WiLLiams has been appointed assistant to the master car 
builder of the Northern Pacific, with headquarters at St. Paul, 
Minn. 


J. B. GiLLum has been appointed car foreman of the Baltimore 
& Ohio at Keyser, W. Va., succeeding O. G. Stanley who has 
been promoted. 


D. L. WINKLEPLECK has been appointed assistant general car 
foreman, and A. E. Tufts and W. S. McClung, assistant car fore- 
men of the Chicago, Rock Island & Pacific, with headquarters 
at Cedar Rapids, lowa. 


68 RAILWAY MECHANICAL ENGINEER 


Shop and Enginehouse 


O. G. STANLEY has been promoted to superintendent of shops 
of the Baltimore & Ohio, with headquarters at Keyser, W. Va. 


J. R. LANCASTER has been appointed superintendent of the 
Scranton, Pa., locomotive shops of the Delaware, Lackawanna & 
Western. _ 


A. W. MILLER, general locomotive foreman of the Washington 
shops of the Baltimore & Ohio, has been transferred as general 
foreman to Lima, Ohio. 


CHARLES S. TAYLOR, master mechanic of the Atlantic Coast 
Line, with headquarters at Wilmington, N. C., has been appointed 
shop superintendent of the Emerson shops, with headquarters at 
Rocky Mount, N.C. Mr. 
Taylor was born on Jan- 
uary 7, 1886, at Wilming- 
ton, N. C. He is a grad- 
uate. of grammar school 
and of McGuire’s, Rich- 
mond, Va. He entered 
the employ of the Atlan- 
tic Coast Line on August 
26, 1902, as a machinist 
apprentice. From Sep- 
tember 4, 1906, until 
June 1, 1909, he served 
as a machinist, on the lat- 
ter date being promoted 
to roundhouse foreman, 
with headquarters at 
Rocky Mount. On Oc- 
tober 1, 1909, he was 
transferred as foreman to 
‘Richmond, Va.; January 
1, 1911, transferred to 
Florence, S. C., as round- 
house foreman; March 18, 1912, promoted to general foreman at 
Wilmington, and on January 1, 1918, promoted to master mechanic, 
as above noted. 


Charles S$. Taylor 


F, G. CASLER, acting assistant road foreman of engines, has been 
appointed road foreman of engines of the Grand Rapids division 
of the Pennsylvania System, succeeding E. C. Gordon. 


E. A. BURCHIEL, assistant road foreman of engines of the 
Toledo division of the Pennsylvania System, has been appointed 
road foreman of engines of the Ft. Wayne division, succeeding 
O. E. Maxwell. 


C. A. WHITE, master mechanic of the Atlantic Coast Line, with 
headquarters at Waycross, Ga., has been appointed shop super- 
intendent, with the same headquarters, succeeding F. P. Howell. 
Mr. White was born at 
Montgomery, Ala., March 
12, 1887. From Septem- 
ber, 1904, to November. 
1908, he was a machinist 
apprentice on the Atlan- 
tic Coast Line, subse- 
quently serving as a ma- 
chinist on the Missouri- 
Pacific at Little Rock, 
Ark.; the Southern at 
Selma, Ala.; the Mobile 
& Ohio at Tuscaloosa, 
Ala.; the Atlantic Coast 
Line at Waycross; and 
the Central of Georgia at 
Columbus, Ga. In Sep- 
tember, 1909, he returned 
to the Atlantic Coast 
Line, serving aS a ma- 
chinist at Montgomery 
until October, 1910, when 
he was promoted to erect- 
ing shop foreman. In July, 1914, he became day roundhouse fore- 
man, and in February, 1920, was transferred to Charleston, S. C., 
as general foreman. In March, 1921, he was promoted to master 
mechanic. with headquarters at Waycross. 


C. A. White 
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Obituary 


WILLIAM ForsYTH, formerly superintendent of motive power 
of the Northern Pacific and later mechanical engineering editor 
of the Railway Age and associate editor of its successor, the 
Railway Age Gazette, 
died at Chestnut Hill, 
Pa.. on December 3. 
Mr. Forsyth was born 
on July 2, 1852, at 
Northumberland, Pa., 
and attended the Poly- 
technic College of Penn- 
sylvania at Philadelphia 
from 1868 to 1870. He 
entered railway service 
in the latter year as a 
machinist apprentice on 
the Philadelphia & Read- 
ing. In 1874 he was em- 
ployed by the Altoona 
Iron Company at Al- 
toona, Pa. and a year 
later he entered the test 
department of the Penn- 
sylvania at Altoona. Mr. 
Forsyth remained on this 
work until 1881 when he 
was appointed assistant master mechanic of the Pittsburgh, Fort 
Wayne € Chicago, with headquarters at Fort Wayne, Ind. In 
1882, he was appointed mechanical engineer of the Chicago, Bur- . 
lington € Quincy with headquarters.at Aurora, 111., and in 1898 he 
was appomted superintendent of motive power of the Northern 
Pacific. with headquarters at St. Paul, Minn. In 1900, Mr. 
Forsyth was appointed mechanical engineer for the Pennsylvania 
Coal Company at Scranton, Pa., and a year later was appointed 
associate professor of locomotive and car design at Purdue Uni- 
versity. He joined the staff of the Railway Age in 1903 and con- 
tinued in this capacity until 1911, when he retired. 


William Forsyth 


J. H SETCHEL, formerly secretary and president of the Ameri- 
can Railway Master Mechanics’ Association and later sales man- 
ager of Jerome & Elliott, manufacturers of metallic packing, died 
on December 13 at Cuba, 
N. Y. He was born on 
December 25, 1835, at 
South Bainbridge, Chen- 
ango county, New York, 
and in early life entered 
railroad service with the 
Galena & Chicago Union 


Railroad in its round- 
house. Soon after, he 
served a two-year ap- 


prenticeship as machinist 
with the Detroit Novelty 
Works at Detroit, Mich., 
and for several years fol- 
lowing was a machinist 
and locomotive engineer 
on the Ohio & Missis- 
sippi. Subsequently un- 
til the breaking out of 
the Civil War, he was 


. y J. H. Setchel 
a locomotive engineer on `. 


the Louisville & Nash- 


ville. During the first year of the war he was a foreman at 
Nashville, Tenn., and from 1862 to 1868 he was a locomotive 
engineer cn the Little Miami Railroad. During the latter year 
be was promoted to assistant master mechanic in charge of the 
shops at Columbus, Ohio, which position he held until 1873, when 
he became superintendent of the Kentucky Central. From 1874 
to 1885 he was general master mechanic of the Ohio & Mississippi 
and in the latter year he resigned to become superintendent of 
the Brooks Locomotive Works, which position he held for three 
and one-half years, when he entered the employ of the Pittsburgh 
Locomotive Works as general traveling agent. In November, 
1962, he was appointed western representative and traveling agent 
for the American Locomotive Company with headquarters at 
Chicago, which position he held until October 1, 1903, when he 
hecame general sales manager for Jerome & Elliott. 
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In an article, elsewhere in this issue, H. W. Williams sug- 
gests a plan for systematizing heavy car repair operations, 
which holds splendid possibilities not 


Systematizing only for reducing the out-of-service 
Car time of cars undergoing heavy repairs, 
Repairs but for a marked reduction in the labor 


cost of performing the work. The sug- 
gestion is simply that one shop on a system, or a part of a 
shop, as circumstances require, be set aside and specially 
organized for heavy repairs on a single series of cars which, 
at the time, have reached the age when a general overhauling 
is advisable. It is unnecessary to dwell on the many pos- 
sibilities for economy which the regular progress of cars of a 
single series, beds identical repairs, renewals and 
betterments, offers to the shop management. One of the 
important ones mentioned bv the author, is the increased 
labor output resulting from the high degree of proficiency 
obtained by the gangs in performing identical operations on 
one or two thousand cars of precisely the same design. This 
could be obtained with no more facilities than are usually 
provided where no effort is made to segregate by series the 
cars going through the shops. But with a thousand or more 
cars of the same series to work on, the railroad shop will find 
the same justification for the careful planning of special 
facilities and tools, some of which may even be of little use on 
any other design, that the builder has when he lines up his 
plant preparatory to the construction of an order of new cars. 
But there is another aspect of this situation, which is also 
deserving of attention. Few railroads have adequate shop 
facilities for the handling of heavy car repairs. The slow 
progress through the shops of cars of miscellaneous series 
taken into the shop as they come, is a condition which must 
be accepted. If the rapidity with which cars may be put 
through the shop where the work has been planned and the 
material prepared in advance, reduces the loss of service time 
for the cars, then conversely it increases the output capacity 
of the existing car shop space. Mr. Williams’ suggestion 
already has many adherents but, in general, its possibilities 
are only just beginning to be realized. 


A letter recently received from a car foreman on a middle 
western railway contained the following statement: “Re- 
garding the hot box situation at the 
Help present time, while it may seem start- 
Solve the ling and almost unbelievable, 1 sin- 
Hot Box Problem cerely believe that with proper and gen- 
eral co-operation in the maintenance of 
all parts in this connection, that a 50 per cent improvement 
in results and savings can be made. . . .” That the writer 
of this letter is not entirely unjustified in his belief is evident 
from the fact that within the past two years, his company 
has been able to reduce its guarantee with the oil company 
from 12 cents to 5 cents per one thousand car miles. 
But the cost of lubrication is perhaps the least important 
result to be obtained by improvement in journal box con- 
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- ditions. 


The delay to cars, which have to be set out because 
of hot boxes, with resulting losses and annoyance to shippers 
and consignees, the tremendous increase in operating costs 
caused by the train delays, the excessive cost of repacking 
boxes at isolated points on the line, and the risk of serious 
accident which hot boxes always entail, together makes them 
one of the worst enemies of economical and safe operation. 
The subject is not a new one; it has been discussed as long 
as cars have run on rails. But there are few men responsible 
for the condition of rolling stock, who do not still carry 
with them a subconscious dread of a hot box epidemic, with 
which they may suddenly be confronted almost without warn- 
ing. These epidemics, of course, all eventually yield to treat- 
ment—but treatment the administering of which often goes 
far toward completely upsetting the department. 

What measures will prevent the recurrence of these epi- 
demics? It was in order‘to find an answer to that question 
this in the January issue, we offered a first prize of $50 
and a second prize of $35 for the two best papers describing 
measures which have been successful in effecting a definite 
and permanent improvement in the hot box situation, and 
setting forth specificially just what the results have been. 
If measures in effect on your road are such as to justify your 
concurrence, even partially, in the statement just quoted, there 
are many others who will be deeply interested in learning of 
them. Let us have your contribution on or before March 1, 
1924. Should you not be a prize winner, your paper, if 
published, will be paid for at our regular space rate. 


In the first prize article in the shop management com- 
petition, submitted by Frank J. Borer of the Central Rail- 
road of New Jersey, and published in 

Helping our January issue, emphasis was 

Executives to placed upon weekly meetings of the 

Think Straight supervisory forces and also upon lec- 
ture and discussion courses for the 
executives, such as have been developed by the Pennsylvania 
Railroad during the past three years. It is of interest to note 
that although the first course of this kind on the Pennsyl- 
vania was tried out at Harrisburg two years ago when 308 
members were enrolled, such clubs or courses are now func- 
tioning at nine different points in the Eastern Region of 
the Pennsylvania System, with a total enrollment of 3,400 
foremen and other supervisory officers. 

Railroad mechanical departments generally are giving 
more and more attention to meetings of this kind for the 
executives, and to other forms of staff meetings and con- 
ferences. These promise to be a strong factor in eliminating 
bureaucratic methods and in developing a fine spirit of 
co-operation and initiative. This is true, whether the move- 
ment includes only representatives of the mechanical depart- 
ment, or gatherings of the supervisory staff of all depart- 
ments located at a given place or division. There has in 

many cases been too much unnecessary intra-department and 
inter-department correspondence. When men come together 
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frequently in conference they appreciate and understand each 
other much better and as a result a lot of useless and some- 
times wasteful correspondence can be eliminated and a purely 
mechanical intercourse can be supplanted with one based 
on a real spirit of co-operation and understanding. 

Then, too, the fact is becoming more and more generally 
recognized that the controlling and directing of men is an 
art or a profession, rather than a job. The days of the 
driver are numbered and it is only a question of time when 
men of this type will be entirely supplanted by men with 
real leadership ability. As a matter of fact, there has been a 
slow but steady tendency in this direction for many years. 
This tendency is being accentuated now because of the re- 
markable advance which has been made in recent years in 
developing an understanding of the underlying principles 


involved in the successful directing of men, and also because - 


of the developments in the labor union field, as well as 
among the workers in general. 

It is important, therefore, that those who are engaged in 
directing men should have a thorough understanding of the 
simple principles underlying successful management and 
should know how to apply them. This is one of the most im- 
portant functions of the so-called executives’ club. 

Because of the widespread interest in the development of 
this movement on the railroads, we are particularly fortunate 
in being able to present elsewhere in this number an article 
on executive clubs by Simeon van T. Jester, superintendent 
of Trade School, Girard College, Philadelphia, Pa. 


From time to time someone comes forward with the state- 
ment that the days of the steam ‘locomotive are numbered 
and this is frequently accompanied by 


Possibilities a prophecy that our old friend will 
of a Diesel soon be supplanted by its electric 
Locomotive brother. Others hold to the belief that 


the successor of the steam locomotive 
will be one driven by an internal combustion engine. When 
innovations in the design of either locomotives or cars are 
proposed, most railroad men at once assume a “show me” 
attitude, or at least indicate that, as far as they, themselves, 
are concerned, they propose to wait until someone else has 
done the pioneer experimental work. Conservatism may, 
however, be carried too far. The steam locomotive has, still 
is, and for some time to come doubtless will continue to 
render a good account of itself. It is a comparatively simple 
piece of machinery; it can be built in types and sizes suit- 
able for all conditions of service; builders, repair shops 
and terminals furnish facilities for construction and repair; 
designers and mechanics have been educated to attend to its 
requirements. However, despite its good points, its thermal 
efficiency is low, its stand-by losses are large and the time 
spent on the road in revenue-earning service is far less than 
that spent at terminals and shops. 

Probably comparatively few railroad men realize the 
strides made during the last decade in the development of 
the thermal combustion engine of the heavy oil type to which 
the name Diesel is usually attached. The thermal efficiency 
of such engines is high; they can be operated continuously 
for long periods of time; their stand-by losses are insignifi- 
cant. As arguments against their widely extended adoption, 
it must be recognized that they are frequently heavy, bulky, 
complicated and of relatively high initial cost. They also 
possess certain characteristics which make their application 
to locomotive service far from an easy problem. Probably 
the most difficult of these problems is that of transmission, 
particularly in the larger units, and associated with this is 
that of starting under heavy load. Weight has often been 
a reason for not using Diesel engines in the past, but this 
objection has largely been overcome in the development of a 
high-speed engine for use in submarines. Without the Diesel, 
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the submarine would not be the practical and effective device 
it is. 

Engineers, both here and in Europe, are working hard on 
the problem of the Diesel locomotive. The limitations and 
requirements are better understood today than they ever were 
before and this makes possible an intelligent handling of the 
issue. With suitable encouragement, the next few years 
should show rapid progress in the development of engines 
and transmissions for practical thermo locomotives for at 
least some American railroad traffic conditions. 


How many schedule delay reports show that the locomotives 
in the shop are being held waiting for rods, motion work, or 
driving boxes from the machine de- 
partment? These are the key jobs of 
all those capable of being organized 
on a production basis. Experience 
shows that in many cases the output 
of the entire locomotive repair shop is limited by the capacity 
of the machine department to repair the many rods, motion 
work parts and driving boxes which must be thoroughly over- 
hauled before they can be reassembled on locomotives and 
the locomotives returned to service. It frequently happens 
that machine shops of ample capacity to handle the normal 
number of heavy repairs are completely upset in their 
schedules by the advent of light repair locomotives, which 
almost always require rod work, and by parts sent in from 
roundhouses for what amounts to practically heavy repairs. 
The importance of organizing machine departments to have 
an excess capacity for handling this work and thus prevent 
locomotive delays can hardly be overestimated. Locomotives 
cannot earn revenue while waiting for parts and there is a 
heavy interest charge for each day of idle locomotive time. 

What are you doing to organize the rod job, the motion 
work job or the driving box job in your machine department 
for greater production efficiency? The Railway Mechanical 
Engineer offers three prizes of $50, one each for the best 
article relating to each of these three important branches 
of machine shop work. In some shops new machines have 
been installed that have greatly reduced the labor involved 
in one or another of these jobs. In other shops one or 
more of the jobs has been organized in such a way that the 
work progresses from one machine to another without back 
travel and is thus speeded up. In still other shops the 
work has been specialized and men trained to handle par- 
ticular phases of it, thereby developing great proficiency 
with a corresponding reduction in the time required for 
handling locomotive parts in the machine department. 

We believe that in some railroad shops the problem of 
promptly handling repairs to locomotive rods, motion work 
or driving boxes has been successfully solved. We believe 
that those responsible for this success, aside from the induce- 
ment offered by the three prizes, should be willing to de- 
scribe their practices for the benefit of other railroad men 
who may thereby find suggestions for improvements in their 
own practices. The author of the paper on the best practice 
in each phase of the work mentioned will receive a check 
for $50, but any other articles published will be paid for 
at regular space rates. Articles will not be judged on their 
literary merit but on the value and practicability of the 
methods described. 

In general, each article should be comprehensive and 
relate to the entire job which it is designed to cover, but 
any single suggestion of value will be accepted and paid for 
at regular space rates. It is highly important that as many 
photographs and drawings as possible be submitted to illus- 
trate either the progress of the work through the department, 
new machines used or effective labor-saving jigs and fixtures 
which have been developed. In the interests of greater ma- 
chine shop efficiency if vou have a rod gang, motion work 


Competition on 
Machine Shop 
Production Jobs 


of all of the supervisory staff at the shops. 
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gang or driving box gang organized to produce results of 
which you are proud, tell us about it. The competition 
closes April 1. 


The second prize article in the competition on shop manage- 
ment will be found on another page of this number. In 
contrast to the first prize article, which 

A was published last month, it concen- 

Planning trates upon one particular phase of 

Department shop management—the desirability of 
forming a planning department with a 

view to increasing the man-hour output. Attention is directed 
to the remarkable results that have been obtained in various 
industries through careful research and planning. in the 
effort to promote more efficient and more economical produc- 
tion. As the writer suggests, railway officers sometimes evade 
this question by indicating that the work in railroad shops 
is largely in the nature of repair work and that methods 
and practices used in a manufacturing plant cannot be used 
to advantage. He frankly challenges this statement. 

There would appear to be a large opportunity for develop- 
ing the sort of planning department that is suggested, par- 
ticularly in the larger shops. It would serve to concentrate 
in a more scientific wav the energies of a splendid group 
of mechanical geniuses in railroad shops, who have con- 
tributed in a wonderful way to the improvement of shop 
equipment and shop practices. Possibly no more striking 
illustration of the remarkable work which has been done 
by these men can be found than in the shop kink and shop 
practice articles which have appeared in the Ratlway 
Mechanical Engineer and its predecessors. Too high tribute 
cannot be paid to the ability and efforts of the men who 
have been responsible for perfecting these devices and 
processes and for bringing them to the attention of railroads 
at large through our columns. A planning department, such 
as is suggested in the article by Mr. Williams, would ap- 
parently allow for a wider development of the energies of 
these men and would recognize their abilities in a larger way. 
The suggestion is worth careful and thorough consideration. 

It is fitting in this connection to recognize also some of 
the various clearing houses through which many of these 

men have made their ideas available to the railroads in gen- 
eral. These would include the various minor mechanical 
department associations and some of the local foremen’s 
clubs or associations. 

While Mr. Williams deals almost entirely with the more 
simple processes, it is not out of place to call attention to 
some of the larger ways in which the planning department 
could be helpful, even though the working out of the final 
plans might require the combined consideration and efforts 
An instance of 


this would be the development and application of shop 


schedules, which have frequently been commented upon in 
these columns and which have steadily been receiving more 
and more consideration in recent years. 


Developments of the past seven or eight years have clearly 


indicated the vital importance of equipment maintenance. 
The costs per unit of output have been steadily rising and to 
offset this it is necessary to adopt every possible provision 
to increase the man-hour output and to secure the best pos- 
sible utilization of material. 
is so great and the necessity for reducing costs to a minimum 
is so vital in the interests of the public, the employees and 
other investors that every possible effort should be made to 
approach the problem in a logical, common-sense, scientific 
way, and to utilize all of the potential ingenuity that may 
be lying dormant among the workers and the supervisory 


Staff. 
can function to as great a degree as possible. 


The amount of money at stake 


These dormant forces should be released so that they 
Mr. Williams 


has one suggestion for bringing about this liberation of forces. 
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There is hardly a railroad shop in the United States that 
has not recently been required to break previous records in 
production and repair work. In order 


A Word to do this, many shops have devised 
of scheduling svstems, installed new meth- 
Caution ods of routing or reorganized the entire 


system of management. This has all 
meant a big forward step in railroad shop production. How- 
ever, a word of caution at this time is not:inopportune. The 
installation of proper scheduling systems and new methods 
of routing requires a certain knowledge of the principles of 
industrial engineering. The fundamentals of good system 
are simplicity and efficiency. When system is lacking in 
these characteristics, it is well named “red tape.” These 
fundamentals have been learned through years of bitter ex- 
perience, and for this reason the growth of industrial engi- 
neering has been replete with failures as well as successes. 

A specific case in point is that of an industrial concern 
which had to reorganize and increase its capacity during the 
emergency created by the war. The industrial engineer sent 
to take charge of the work had a plan of organization of 
which he was the originator. This plan was his hobby. In 
this instance, however, he rode his hobby too far. In a 
short time the concern found itself in such a condition, war 
profits and all, that it could not pay its overhead expenses. 
Another case is that of a manufacturer of gas and gasoline 
engines. This company, without seemingly making a care- 
ful analysis of the work at hand, went to the expense of 
moving practically every machine in its shops to new loca- 
tions in order to install a new system of production that 
looked very well on paper. However, the system did not 
operate satisfactorily and other systems were tried out. The 
entire shop was entirely rearranged four times in a period 
of nine months. 

In following up the success of scheduling systems in vari- 
ous railway shops, it has been noted that where some sched- 
uling systems have been installed, they have gradually died 
out, or have gone through such radical changes that the 
original system can not be recognized. It such cases, one 
cannot help but feel that the system was a failure or that 
the management was blindly experimenting. 

There is no reason why the railroads should not profit by 
the mistakes and experience of other industries. A mistake 
in the purchase of a proper machine tool is, to a certain ex- 
tent, easily rectified, and the total loss of money involved is 
very small in proportion to the amount invested in the plant. 
On the other hand, a mistake in the proper selection of a 
shop scheduling system or type of organization is a more 
serious matter. The time it takes to recover and the de- 
moralizing etfecl on the plant personnel and shop output in 
itself makes the experiment expensive. Yet a scheduling 
system is often installed with less thought and consideration 
‘than that expended in the purchase of a new machine tool. 
A careful and scientific study of shop conditions will tend 
to eliminate the experimental factor in introducing new 
systems. It is practically essential, before installing a new 
system, that sufficient preliminary study and investigation 
be made to insure its success under the local conditions. 


While the two prize articles in the regular apprentice com- 
petition have some few points in common, it would be diffi- 
cult to imagine a greater contrast than 


Advanced is presented by the second prize article, 
Apprenticeship which is published in this number, and 
Methods the first prize article, which appeared 


in our January issue. The first prize 
article gave an apprentice’s conception of, and constructive 
suggestions on, an ordinary type apprenticeship system, while 
the second prize article comments upon and makes construc- 
tive suggestions on what is undoubtedly the best railroad 
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apprenticeship system in the world—indeed, it may be ques- 
tioned whether its method and spirit have been surpassed 
by an apprenticeship course in any industry. Mr. Price, 
the winner of the second prize, like so many of the other 
apprentices from whom contributions have been received, 
is apparently far more interested in the effectiveness of the 
apprenticeship training methods than these young men are 
usually given credit for. 

We had hoped when we announced the two apprentice 
competitions that the boys would give us their real impres- 
sions and that they would be frank in making suggestions, 
based on their viewpoints. We have had the feeling that 
just as educators have improved their methods as they have 
been led to see things from the viewpoints of the students 
themselves, so the railroads might profit in developing their 
apprenticeship systems, if they could get a greater apprecia- 
tion of the boys’ viewpoint. As a matter of fact, one reason 
why the aggressive apprenticeship systems are so effective 
is because specialists who had charge of them have taken 
pains to discover the needs of the boys and to find out 
exactly how they felt about the efforts that were being made 
to train and educate them. We were, therefore, agreeably 
surprised when we found how frankly the boys expressed 
themselves in their contributions. 

In our opinion, if steps could be taken on every important 
railroad to get a better understanding of the boys and their 
needs and then earnestly try to meet them—utilizing the 
experience that has been gained by the leaders in the develop- 
ment of railroad apprenticeship methods—the cost of so doing 
would be insignificant as compared with the results that 
would follow—and the results would not be so far in the 
future as might be expected. 

One reason why this issue has not been faced up to to a 
larger degree in the past, has been that those in charge were 
thinking more in terms of the present than of the future. 
It has been demonstrated, however, in a most unmistakable 
manner, that the introduction of modern apprenticeship 
methods pays almost from the start and that returns begin 
to come in in a large way within a reasonably few years. 
Not a few men in these davs are taking out shares in build- 
ing and loan assocations which will not mature for eleven or 
twelve years. Appreciable returns on a real apprenticeship 
system can be expected within such a period. It is just as 
important that the railroad managements should safeguard 
their future as it is for the individual to attempt to safeguard 
his future. . 


New Books 


TRAVELING ENGINEERS’ ASSOCIATION PROCEEDINGS. Edited by W. 
O. Thompson, Secretary, Clevcland, Ohio. 436 pages, 514 in. 
by 814 in. Bound sn cloth. 


A wealth of material of interest to traveling engineers, road 
foremen of engines and others is contained in this report of 
the proceedings of the thirty-first annual convention of the 
Traveling Engineers’ Association, held at Chicago, Sep- 
tember 11, 12, 13 and 14. 1923. Following a list of the 
1923-1924 officers in the front of the book is the constitu- 
tion of the Traveling Engineers’ Association and a brief 
report of the subjects considered at each convention since 
the first held at Chicago in 1893. The report is divided into 
seven parts, one for each session of the association and the 
papers are presented in the order in which they were read. 
These papers have been for the most part printed in full or 
in abstract in the Railway Age and Railway Mechanical 
Engineer and their character and generally high quality are 
well known. A comprehensive index in the hack of the book 
enables any of the papers, as well as the discussions by the 
various members, to be located readily. 


VoL. 98, No. 2 


What Our Readers Think 


Reason for Counterbore in Air Pumps 


CHICAGO. 
To THE EDITOR: 


I am submitting the following series of questions that have 
been propounded by our air brake foreman, and would be 
pleased if you consider them of sufficient importance to 
submit to your readers, to have you do so. 


1—A discussion has come up in our air brake department 
as to the real necessity of counterboring the cylinders of 
812-in. cross-compound air pumps on the end next to the 
center casting when reboring. If this counterboring was 
eliminated, what effect would it have on the running of the 
pump ? 

2—What is the counterbore in this end of the cylinder in- 
tended to accomplish ? 


3—Without the counterbore, would we not have a wider 
gasket space from the ports to the cylinder? 


4—In reboring air pump cylinders in general on a hon- 
zontal boring mill, it is somewhat difficult to rebore this 
counterbore, and I am asking just why it is necessary. 


SHOP SUPERINTENDENT. 


(The fundamental reason for counterboring the cylinders 
of the 8'4-in. cross-compound, or any other air compressor, 
is to facilitate the application of piston rings and the inser- 
tion of pistons complete with rings. The length of the 
counterbore should be such that one of the rings will pass 
slightly bevond the counterbore at the end of the stroke 
and thus avoid the wearing of a shoulder, which would make 
it necessary to use a ring of too smaller a diameter in partly 
worn cylinders which would be the case were a counter- 
bore not employed. | 

The elimination of the counterbore would not affect the 
normal operation of the cross-compound air compressor. If 
compressors are rebored in railroad shops and, in particular, 
if they are bored with cylinders and center piece attached, the 
reboring of the counterbore next to the center piece is hardly 
necessary and could be omitted without injury. If shop fa- 
cilities and methods are such that the counterbore next to 
the center piece is inconvenient to handle, it would seem 
practical to omit it. This will avoid decreasing the gasket 
space between ports and cylinder. To facilitate the entrance 
of the rings, the counterbore at the outer ends of the steam 
and air cylinders next to the heads should preferably be 
maintained of the usual standard length, although the large 
diameter need not be proportionately increased when the 
cylinder is rebored. 

In reboring cross-compound air compressor cylinders, care 
should be taken to see that the grooves at the lower end of 
the low pressure steam cylinder are maintained at the 
standard depth used in new compressors. 

In single-stage air compressor cylinders, there is a straight 
counterbore 14 in. deep to receive the projections on the 
heads and center piece and thereby insure alinement. These 
should, of course, be retained of the standard diameter in 
such compressors. In cross-compound compressors, however, 
the alinement of the cylinders with the heads and center 
piece is by means of dowel pins. For this reason, the straight 
portion of the counterbore was omitted when this design 
was made. 

In connection with this subject, we would be pleased to 
hear what is the practice followed in different railroad 
shops.— EDITOR.) 
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The Baltimore & Ohio Ordered 75 Class S-1 Type 2-10-2 Locomgtives in 1923 


Heavy 2-10-2 Type Locomotives for B. & O. 


Tractive Force of 84,260 Lb. Obtained with 64-in. Drivers; 
Tenders of Unusual Capacity Facilitate Long Runs 


NE of the outstanding locomotive orders of 1923 was 
that of the Baltimore & Ohio for 75 locomotives of the 
2-10-2 type. This order was notable not only on 

account of the number of engines and the type, but also for 
their exceptionally heavy weight, large hauling capacity and 
tenders of an unusual size designed to facilitate long runs 
by cutting out stops for fuel or water. The order was divided 
between the Baldwin Locomotive Works and the Lima Loco- 
motive Works, the former receiving 50 and the latter 25. 
These locomotives weigh 436,510 lb. in working order, have 
30-in. by 32-in. cylinders, 64-in. drivers and a rated trac- 
tive force of 84,260 lb. In weight and tractive force, they 
represent practically the maximum yet obtained in a non- 
articulated locomotive. Such locomotives with an axle load 
of practically 70,000 lb. can, of course, be operated only on 
roads where the track and bridges are of the heaviest de- 
scription. 

A comparison between these locomotives and those of the 
same type recently ordered by the other roads is given in the 
table below. 


Road Weight, 1b. R. T. F. Cylinders, in. Drivers, in. 
B. & O.......... 436,510 84,260 30 x32 64 
U. 4 ietes 379,000 70,450 53) 63 
ORE A renee 382,000 73,800 30 x32 
Bi. Po cuasan 398, 75,150 291, x32 6314 
G:N. pasau eus 423,340 87.000 31 x32 


Except on the mountain divisions where Mallet locomo- 
tives are employed, the standard heavy road engine of the 
Baltimore & Ohio is a Mikado. The latest of this type, B. & 
O. Class Q-4b, of which 85 were ordered from the Baldwin 
Locomotive Works in 1922, weighed 327,430 1b., had 26-in. 
by 32-in. cylinders, 64-in. driving wheels and a rated trac- 
tive force of 63,200 lb. 

The 2-10-2 type locomotive is, however, not new on the 
B. & O. The last of this type to be placed in service were 
a lot of 30 built by the Baldwin Locomotive Works in 1914 
and designated as Class S. They weighed 410,000 1b., had 
30-in. by 31-in. cylinders, 58-in. driving wheels and carried 
a boiler pressure of 200 lb. These proportions gave a rated 
tractive force of 84,400 lb. They have been used in both 
road and pushing service and have proved especially satis- 
factory in the latter class of work, the majority now being 
employed on the Connellsville division as helpers on the 
Sand Patch hill where the grade is 1.98 per cent. 


‘injectors of 6,000 gal. 


The new 2-10-2 type locomotives, designated as Class S-1, 
have 3314 per cent greater tractive force than the Mikado 
type and are designed to combine the hauling capacity of 
the old Class S with the higher speed capacity of the Class 
Q-4b, and with this end in view, they also have driving 
wheels 64 in. in diameter. These are probably the largest 
driving wheels ever used on a 10-wheel coupled locomotive, 
and they fit the new design not only for heavy grade service, 
but also for work on divisions having moderate grades where 
it is desired to haul an increased tonnage as compared with 
the Mikado type locomotives, while maintaining practically 
the same speed. 

The Class S-1 locomotives are designed to traverse curves 
of 16 deg. and have a maximum height of 15 ft. 534 in., a 
maximum width of 10 ft. 11 in., and an overall length, engine 
and tender, of 100 ft. 814 in. 

The weight in working order of the engine only is 436,- 
570 1b., of which 347,230 lb. is on the drivers, 31,750 1b. 
on the front truck and 57,710 1b. on the trailing truck. The 
weight of engine and. tender complete in working order is 
730,000 Ib. 


The Boiler and Accessories 


The boiler has a straight top with a slope on the bottom 
at the rear end to give ample water space under the com- 
bustion chamber. The steam pressure carried is 220 Ib. 
The evaporative heating surface consists of 5,270 sq. ft.. 
of which 389 sq. ft. are in the firebox, arch tubes and com- 
bustion chamber and 4,881 sq. ft. in the tubes and flues. 
The superheater is the Type A and contains 1,512 sq. ft. of 
surface in the 54 double loop units. The firebox is 13214 
in. long and 96 in. wide and has a combustion chamber 39 
in. long. The brick arch is supported on five water tubes. 
The firebox has a complete installation of Tate flexible 
staybolts. 

The grate area, 88 sq. ft., is the same as in the Class S 
locomotives and the grate castings are interchangeable in 
the two designs. 

The locomotives are equipped with Duplex stokers and 
the feedwater supply to the boiler is by Hancock H. N. L. 
per hour capacity. Other boiler 
fittings include Franklin automatic firedoor No. 8, three 
Coale 4-in. safety valves, two 2-in. Okadee blow-off cocks, 
Ashton iron case steam gages, Wiltboncó reflex water glasses. 
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and Okadee blower valves with 114 in. quick opening. The 
ash pan is a Commonwealth cast steel design. 


Engine and Running Gear 


The cylinder diameter is nominally 30 in., but the cylin- 
ders are bored, when new, to a diameter of 2934 in., while 
the machinery is of sufficient strength for the full 220-1b. 
steam pressure with the cylinders rebored to a diameter of 
3014 in. The cylinders and steam chests are fitted with 
gun-iron bushings, and this material is also used for the 
valve packing rings and the piston bull rings and packing 
rings. The piston heads are of rolled steel and the piston 
rods are of carbon vanadium steel, normalized. The cross- 
heads are fitted with the Rogatchoff adjustable device, which 
permits of adjusting the shoes to compensate for wear. 

Carbon vanadium steel, normalized, is used for the main 
and side rods. The main rods have the Markel type of back 
end. The Markel main rod stub is not new, having orig- 
inated some years ago on the Chicago & North Western, and 
has since been used on a large number of heavy locomotives. 
It is so designed that the brasses can be removed without 
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Markel Main Rod Stub End 


taking down the entire stub. The design as used on these 
locomotives is shown in one of the illustrations. 

Baker valve motion is used and the gears are controlled by 
a hand screw reverse, similar to that applied to the last 
Pacific and Mikado type locomotives purchased by the 
B. & O. 

The frames are 6 in. wide and are spaced 41 in. between 
centers transversely. An exceptionally strong double front 
rail construction, similar to that used on the latest B. & O. 
Mikados, is applied to these locomotives. The frame rails 
are bolted to a strongly ribbed front deck casting, which is 
in turn bolted to the cylinder castings, forming a most sub- 
stantial construction. The cast steel cross ties interchange 
as far as possible, with those used on the Mikado type. The 
rear frame is of the Commonwealth cast steel cradle pattern 
and the trailing truck is of the Delta type, so designed that 
the locomotives can subsequently be equipped with boosters 
should this appear desirable. 

The tires on the front and rear pairs of driving wheels are 
set 53 in. between their inside faces, and those on the second 
and fourth pairs, 5314 in., while the middle (main) wheels 
have plain tires. The driving and truck axles are made of 
hammered open-hearth steel. 

A Franklin unit safety drawbar and spring type radial 
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buffer are used to connect the engine and tender. The 


coupler on the tender is the A. R. A. standard Type D with 
6-in. by 8-in. shank and X. L. T. release rigging. The draft 
gear is the National Type H-la, with Farlow attachments. 

The cab is of sheet steel, wood lined. Among the special- 
ties used on these locomotives are the following: Pyle- 
National Type E-2, turbo generator with headlight having 
an aluminum case and a 14-in. reflector; Armspear unified 
pressed steel electric classification lamp; Chambers single- 
seat dome throttle; Sellers drifting valve: Osche improved 
pneumatic bell ringer; Hanlon double pneumatic sander; 
Detroit No. 2 five-feed main lubricators of five pints capac- 
ity; and Elvin driving box lubricator. 

The air brake is Westinghouse, Schedule 6-ET, with two 
814-in. cross-compound air compressors of 120 cu. ft. capac- 
ity on the left-hand side of the boiler. The main reservoirs 
have a combined capacity of 75,600 cu. in. and are fitted 
with Franklin flexible joints. The air connections between 
the engine and tender have McLaughlin flexible fittings. 
The driver brake is operated by two 14-in. by 12-in. and two 
12-in. by 10-in. brake cylinders. The air gage is an Ash- 
ton quadruplex. 

Tender 


The tender is, in its way, quite as remarkable as the engine 
itself. It is the largest tender thus far completed by the 
builders, and its use will undoubtedly result in more economi- 
cal operation by making possible longer runs without stop- 
ping for supplies. In this way not only is time saved, but the 
possibility of damage to couplers and draft gear is materially 
reduced. 

The tender is carried on two six-wheel trucks of the Com- 
monwealth cast steel type. The wheels are of forged steel, 
33 in. in diameter, and the journals, measure 6 in. by 11 in. 
The truck side bearings are of the Stucki anti-friction type. 
The tender frame is a one-piece Commonwealth steel cast- 
ing weighing 17,500 lb. The Vanderbilt tank has a diameter 
of 9 ft. 6 in. and a length of 40 ft. 5 in. The tank capacity 
is 15,800 U. S. gal., and the fuel space, which has a width of 
10 ft. 6 in. carries 23 tons of coal. | 

Further particulars of these interesting locomotives are 
given:in the accompanying table of dimensions. weights and 
proportions. 


Rail Oa eaen eee OE ae ee waa ee hae Balimere & Ohio 
Type of locomotive sad serosa on ads wh ke eee ee a pides 2.10-2 
Servite hennes SOEs FASS A ORE be IRE DSI eee AES NS Heavy freight 
Cylinders, diameter and stroke............0-2.-25.-2062.-30 im. by 32 in. 
alve A S ns eke RS eases een ee we ead Baker 
Valves, piston type, SIZ@2s6 6% ow ees Hie eee EAE ey Ee eS Oe 14 in. 
Maximum travel nseries wae ee end Pewee beds 7 in 
Outside: ayia ices weve a sw ae tee mart Whe ee ee ene Bh 1 in 
Exhaust clearance comida oe oo ee bla de 0 in 
keid in A oe Bol eS Beek eo ede es 14 in. 
Weights in working order: 7 
On drivers 23645 aua aese A A EEE A la 347,230 lb. 
Om front truck ua daa, 31,570 Ib. 
On trading truck ea.iey eles Ge Faw ew a eee e wk Gu, ed 57,710 1D. 
Total engine velos ridi ao Sere eae ee te et daa ee 436.510 lb. 
Teiidèr is ii A A Fw CAS RE So IA Nh 
Wheel bases: 
Driving 2420s cea tern ebb eel eee arene het te ies 22 ft. 4 in 
Rigid ~- 26 Beebe ees Soi Sa eA a eer Le 22 ft. 4 in. 
Total engine desrei obs AA NL EE 42 ft. 11 in. 
Total engine and tender .......0.0 cece eee ce eee eee eee 89 ft. 10% in. 
Wheels, diameter outside tires: 
DAVIES Oe ea tae Ae eee aie woe panes 64 in 
EFODE truck y a A A ew be tated dia ads 33 in 
Frailing truck Corren e Bos tad a 2 as a 46 in 


Journals, diameter and length: 


Driving MAI: Da A sa, 1322 in. by 15 in. 
Driving, others da AAA ads 11 in. by 13 in. 
Prone rock, cto tioan eds et tae heads oe Na 6 in by 10 in. 
Trailing trick as Faas Be ted o ain. by 14 in 
Boiler: 
EU rok a neice EA AE TS wa eee hee aed Raha ees «Straight top 
Sra pressure a hehe he waa eee ates kur ets A 
TG] + See eee? A A E ew Bil ea Ai ha ño cae, Orgs Soft coal 
Diameter, first ring, inside oo... cee eee ce eee ee ee 8874 in. 
Firebox, length and width... ....0. 0.0.00. cee eee ee. 15214 in. byv 96 in. 
Height mud ring to crown sheet, back............... . .... 7774 in. 
Height mud ring to crown sheet, frnt........... TEE T 9134 in. 
Arch tubes, number and diameter. .............0....0..0.004 5—3 in. 
Combustion chamber lenBth............. cee eee eee ee. 39 in. 
Tubes, number and diameter... ... 0.0.0. eee eee. 22 2 MM in, 
Flues. number and diameter...... lia la ol ida dados Blind §3--S') in. 


(irate ATCA EIA ESA Roa g8 sq. fr. 
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Heating surfaces: 
Firebox and comb. chamber.............. Da ... 347 sq. ft. 
Arch-tubes a a AER AE A de . 42 sq. ft. 
"TUDES: aras adios ANA 3,132 sq. ft. 
IMCS: cos eee se eS oe tek oe wee Maas ud Peeks oe SORES 1,749 sq. ft. 
Total evaporative ii AR SOU OS® 5,270 sq. ft 
Superheating e A od baa Siw eine A 1,512 sq. ft 
Comb. evaporative and superheating..........oooo.ooooo». ...6,782 sq. ft. 
Tender: 
SOLE ia SAA Vanderbilt—6 wheel trucks 
Water capacity O Rade ce ea Gein es Beate 15,800 gal. 
Fuèl capacity Gow ac oes othe cna ee Pew es COU eee Nee ees es ....23 tons 
General data estimated: 
Rated tractive force, 85 per CeNt........oo.oooooooommmomooo”oo 84,260 Ib. 
Cylinder horsepower (Cole) ...........ooooooooocooomo...oooo 3,568 hp. 
Boiler horsepower (Cole) (est.) ............ooooooooomo.m.o.»o 3,027 h 
Speed at 1,000 ft. piston speed.........ooooooooooomomo coo». 35.7 m.p. 
Steam required per hour.......coo....ooooooomoooonommmmmomoso 74,214 1b. 
Boiler evaporative capacity per ho0uTr.........ooooooooomm»oomo.. 62,950 Ib. 


MECHANICAL ENGINEER 


Coal required per hour, total........... ccc ccc eee e cece eee ees 11,590 Ib. 
Coal rate per sq. ft. grate per hour... ...... cee cee ee ees 132 Ib. 
Weight propcrtions: 
Weight on drivers total weit engine, per CeOMt............ oo... 79.6 
Weight on drivers-- tractive force......... ccc cece eee cee eee 4.12 
Total weight engine+ cylinder hp....... Ree EN ee ener nee ree ee 122.3 
Total weight engine- boiler hp... ... eee ee ee ee wees 144.2 
Total weight engine= ccmb. heat. surface. ........oooooooooo cease 64.4 
Boiler proportions: 
Boiler hp.= cylinder hp., per cent......... 0. ccc cece seer e teens 85. 
omb. heat. surface=- cylinder hp...... A A 1.90 
Tractive force=— comb. heat. Suriace......ooooooooomoccrroromoo.oo 12.42 
Tractive force X dia. drivers= comb. heat. surface.............. 795. 
Cylinder hp. grate area... .. cece cece cee eee eee tee e ees 40.55 
Firebox heat. surface- grate area... .... ccc e ecw cee eet e tees 4.42 
Firebox heat. surface, per cent of evap. heat. surface............ 7.4 
Superheat. surface, per cent of evap. heat. surface.............. 28.7 
Tube length-- inside diameter. .... 0.00. cc cece ce ete ee ees 138. 


Locomotive Orders and Types in 1923 


Heavy Additions to Motive Power Follow Large Orders of Past Two 
Years; Three-Cylinder Locomotives a Noticeable Feature 


RDERS tor locomotives placed in 1923 aggregated 
() 1,944 for domestic use, 82 for Canada and 116 for 

export, a total of 2,142. In 1922, locomotive orders 
were made up of 2,568 for domestic use, 68 for Canada and 
143 for export, a total of 2,779. While the orders were over 
600 less in 1923 than in 1922, the number of locomotives 
built was considerably in excess of the number ordered. The 
number built in 1923 for domestic service was 3,362, con- 
siderably more than twice the figure of 1,303 for 1922. 
This is explained by the fact that the majority of orders 
for the past two years were placed in the last half of 1922 
and the first quarter of 1923. 

By reference to Table I, which summarized the orders 
since 1915, it will be noted that during the years 1916, 1917 
and 1918, the number of ‘locomotives ordered were not only 
exceptionally heavy for domestic service, but the number for 
export average approximately an equal figure. During the 


TaBLe _I—Orpers FOR Locomotives Since 1915 


Year Domestic Canadian Export Total 
TOUS iii des aati 1,612 850 2,462 
1916" ae cia 2,910 2,983 5,893 
LOI) A VES ee hrs 2.704 3,438 6,142 
1918 O 2,593 209 2,086 4.888 
A cei we cae eee de 214 58 989 1,170 
1920s asare tainas 1,998 189 718 2,905 
T921. O awe te ss 239 35 546 820 
1922 A eae 2,568 68 143 2,779 
1923 was oera nea ee: 1,944 82 116 2,142 


Prior to 1918 Canadian orders were included under “Domestic.” 


past two years the export business has been unusually light. 
The largest export order during the year was for 25 Mikado 
locomotives for the Chilean State Railways. 

According to the reports of the Car Service Division, which 
now makes monthly reports of locomotive installations and 
retirements, the Class I railroads installed 3,704 locomotives 
in the first eleven months of 1923. This figure, however, in- 
cludes not only new locomotives, but also rebuilt locomotives 
on which the repair work was sufficiently large in amount 
so that under accounting rules the equipment must be retired 
and entered in the accounts as new. The figure given is 
significant, because it is larger than for any full year since 
1913 and reflects the great amount of progress made in the 
railway motive power situation during the year recently 
closed. 

On December 1. 1923, according to the Car Service 
Division, American railroads owned 64,878 locomotives as 
compared with 64,512 at the opening of the year. The 
increase in motive power capacity, however, has been much 
greater than these figures alone would indicate because of 


the replacement of older and lighter power by new locomo- 
tives of larger size, which added considerably to the total 
locomotive tractive force. Although the total number of 
locomotives was increased only 366 during the eleven months’ 
period, the increase in total tractive force was 131,000,000 
lb., re the total at the end of November 2,532,051,- 
290 |b. 

The total capital expenditure of the American railroads 


Tate I[—IMportant LocoMoTIVE ORDERS IN 1923 
0-6-0 0-8-0 2-8-0 2-8-2 2-10-0 2-10-2 Mallet 4-6-0 4-6-2 4-8-2 


AMR S. F... es eg si 30 

As Co Litas 10% 20 = A m rn 25 

B. & O A A: ca te ES Ds 75 

B. & M......... de i 7 Ms, e 10 E nee 10 

B.R. & P....... .. 9 sE 16 oa S 
Can. Nat. ...... 10 7 ¥ re sg re 

Can. Pac. esca NE 20 os sn 16 don 
C. & O... A aa de a aa aa. ia 
Cof Garso orses 28 m 5 10 A us Ae eas 24 10 
¡A aieke ees a N 16 me sde sae a oh na ae 
CE E: Tc cea: aes sf 10 

C. Rei. & P..... sh 30 10 
D. L. € W..... q 10 10 5 
D. & R. G. W.. : 10 N.G 10 
ae Aire es e 15 ; 

FEE; is pales ais 5 me 15 
C To Mis aa 3 10 iS 10 nd e Sa T 5 ee 
GUN, 4 sicseuns $: x4 ye i he 30 sá ee ave 28 
I. C. 900... ..o.s. . .: . . 35 .. .» os oe ee 15 
I. H. B. ee 20 f Be 
Re A... Sina es os a . «+ 10 me 
Le Veras . 49 ‘ 10 Oe 
L. & Noli. 30 6 s 
M-P cg eda eons 40 10 a8 
Mi Oi eek 13 5 P 
N. Y. C. € St. L. 3u 6 se 
N. Y, N. H. & H. 10 E no i o és ee ia 10 
Pennsylvania .... 37 a a .. 375 pi i 40 42 1 
Pod ear es ia : 23 ae oa ek et Po ae 
Bok L. E... 10 rae 

St L. S. W 1: z% 

Sis Ae PE 2 ae 
Sick. eset eeneens 20 $1 14 28 
Sle. de E 50 16 
Union: arica 10 men ae ae ke e a ae 
Virginia ........ cP pa a re a Si 15 

Wabash aceso 20 ahs or 30 ais 


in 1923 has been estimated at $1,075,897,940. Of this 
amount $212,225,204 was spent for locomotives. 


Types of Locomotives Ordered 


In Table II will be found a summary of the more im- 
portant locomotive orders tor the vear 1923, grouped accord- 
ing to roads and types. This list includes 1,670 locomotives 
for 38 railroads. or 90 per cent of the locomotives ordered 
by American and Canadian roads. The balance was divided 
into small orders for a number of railroads. 

Information as to types will be found in Table III in 
which orders for railroads, industrial concerns and for export 
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have been segregated. Similar information for the preced- 
ing year will be found on page 79 of the February, 1922, 
ı issue of the Railway Mechanical Engineer. 
| Considering only the 1,889 locomotives ordered in 1923 
for actual railroad service, it will be observed that 230 or 
12.2 per cent, were for switching service. The orders were 
about equally divided between the 0-6-0 and the 0-8-0 types. 
The largest single order for switch engines was that of the 
Pennsylvania for 37 of the 0-6-0 type. The Southern Pa- 
cific and the Wabash each ordered 20 locomotives of the 
; same type, while the Atlantic Coast Line ordered 20 of the 
0-8-0 type. In 1923, three-quarters of the switch engines 
ordered were of the 0-8-0 type and only one quarter of the 
ı 0-6-0 type. 
Locomotives with two-wheel leading trucks and three, four, 
or five pairs of drivers, which are used almost entirely for 


TaBLE JI1—Tyrres oF LocoMotTives ORDERED IN 1923 


Type Railroad Industrial Export Total 
0-4-0 6 20 0 20 
0-6-0 118 37 2 157 
0-8-0 106 IN 0 124 
2-6-0 4 6 0 10 
2-6-2 10 9 0 19 
2-8-0 71 y y R2 
2-8-2 534 10 36 SRO 
2-100 380 0 0 380 
2-10-2 167 0 0 167 
Mallet 53 5 1 59 
4-4-0 0 0 0 0 
4-4-2 4 0 0 4 
4-0-0 45 n 1 46 
4-6-2 194 0 2 196 
4-6-4 6 0 0 6 
4-8-0 4 0 0 4 
£8.2 140 0 3 143 
Miscellaneous 7 3 45 55 
Geared 5 25 ] 31 
Electric 35 2 16 53 
Total 1,889 137 116 2,142 


freight service, totaled 1,166 or 61.6 per cent of the railroad 
orders. In this group, the largest number, 534, or 46 per 
cent, were of the 2-8-2 type. There were also 71 of the 2-8-0 
type. Roads which placed orders for at least 20 locomotives 
of the 2-8-2 type were the Southern; Lehigh Valley; Missouri 
Pacific; Illinois Central; Atchison, Topeka & Santa Fe; Chi- 
cago, Rock Island & Pacific; Louisville & Nashville: New 
York, Chicago & St. Louis; Wabash; Seaboard Air Line: 
Canadian Pacific and Indiana Harbor Belt. The only large 
orders for the 2-8-0 type were those of the Philadelphia & 
Reading, Central Vermont and St. Louis-Southwestern. Of 
the 380 locomotives of the 2-10-0 type. 375 were for the 
Pennsylvania. This was the most important single order 


Tame IV.—Principat ORDERS For 2-8-0 Locomotives IN 1923 


Road No. Weight. lb. Cylinders, in. 
Philadelphia € WReading................ 25 315,585 27 x 32 
ria & Tndiana..co.om..ossocosenes 4 272,000 26 x 30 
St. Louis Southwestern................ 15 243,775 25 x 30 
Vermont 660 iy sec cises dee kes 16 227,000 24 x 32 


of the year. In this connection it will be recalled that the 
same road ordered 100 of the same design in 1922. Orders 
for the 2-10-2 type include 75 for the Baltimore € Ohio; 51 
for the Southern Pacific; 30 for the Great Northern, and 10 
for the Boston € Maine. 

There were 53 Mallet locomotives ordered in 1923, or less 
than half as many as the 116 ordered in 1922, The 1923 
orders included 16 for the Buffalo, Rochester & Pittsburgh; 
15 for the Virginian, and 10 each for the Carolina-Clinch- 
held & Ohio and the Kansas Citv Southern. 

Of the types usually employed for passenger or express 
service, there were orders for 393 locomotives, 20.8 per 
cent of the total ordered by the railroads. Of these, 194 were 
of the 4-6-2 type, 140 of the 4-8-2 tvpe and 45 of the 4-6-0 
type. The largest orders for the 4-6-2 type were 42 for the 
Pennsylvania and 25 for the Atlantic Coast Line. Other 
roads ordering 10 or more engines of this tvpe were the 
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Canadian Pacific; Southern; Southern Pacific; Boston & 
Maine; Delaware, Lackawanna & Western; Lehigh Valley, 
and Missouri Pacific. The Pennsylvania ordered 40 of the 
4-6-0 type. The orders for the 4-8-2 type included 28 for the 
Great Northern, 28 for the Southern Pacific; 15 each for 
the Illinois Central and the Florida East Coast and 10 each 
for the Central of Georgia; Chicago, Rock Island & Pacific; 
Denver & Rio Grande Western and the New York, New 
Haven & Hartford. There were orders for only four of the 
4-4-2 type and none for the 4-4-0 type. 

An unusual railroad order was that of the New York 
Central for 5 Shay locomotives for special service in New 
York City. 

There were orders for 33 electric locomotives, including 12 
for the Virginian, 10 for the Pacific Electric and 2 for the 
Detroit & Ironton. 


Tendencies as to Size 


An idea of the size of the locomotives required to meet 
present day conditions can be obtained by reference to Tables 
IV to VIII inclusive, where important orders for the leading 
types are grouped according to weight. Similar information 
for the 2-8-2, 2-8-0 and 2-10-2 types of locomotives ordered 
in 1922 will be found on page 208 of the April, 1923, issue 
of the Railway Mechanical Engineer. 

Of the 2-8-0 type, see Table IV, the 25 ordered by the 


Tame W.—PrinciPaL ORDERs FOR 2-8-2 LOCOMOTIVES IN 1923 


Road No. Weight, lb. Cylinders, in. 
Delaware, Lackawanna & Western.... 10 356,500 28 x 32 
Central of New Jersev................ 10 343,000 27 x 32 
Pittsburgh € Lake Erie............... 10 335,000 28 x 30 
Missouri Pacific ..............ooo.o... 40 332,900 27 x 32 
Chicago, Rock Island & Pacific........ 30 332,000 28 x 30 
Atchison, Topeka € Santa Fe.......... 30 328,300 27 x 32: 
Southern A Haw ove week 4k ks 40 326,000 27 x 32 
Lehigh Valley cocer rra 40 325,000 27 x 32 
Elgin, Joliet € Eastern............... 15 320,400 28 x 30 
Louisville & Nashville...............- 10 320,000 27 x 32 
Canadian Pacific ................«.... 20 320,000 25%x 32 
Chicago & Eastern Illinois............ 10 317,500 28 x 30 
Carolina, Clinchfield & Ohio.......... 10 316,000 27 x 30 
New York, Chicago € St. Louis....... 30 308,000 26 x 30 
Ann Arbor A O 5 307,000 27 x 30 
Canadian National ................... 8 306,000 26 x 30 
Indiana Harbor Belt.................. 20 304,500 25 x 32 
Central of Geortld......... o... ..««.. 10 300,500 27 x 30 
Grand Trunk Western................ 10 300,000 26 x 30 
Seaboard Air Linec................... 23 300.000 26 x 30 
Southern Railway ................... 10 292,500 26 x 30 
Louisville & Naxhville................ 20 292,000 26 x 30 
Mobile & Ohi0....................... 13 290,000 26 x 30 
Illinois Central ...................... 35 282,700 27 x 30 
Atlantic Coast Line................... 7 280,700 27 x 30 
Philadelphia € Reading are exceptionally heavy. Thev 


weigh 315,585 lb. and have 27 in. by 32 in. cylinders. Those 
of the same type ordered by this road in 1922 weighed 285.- 
000 lb. and had 25-in. by 32-in. cylinders. This is one of 
the few roads which have adhered to the 2-8-0 type and 
where conditions favor its use. 

Table V includes 466 of the 534 locomotives of the 2-8-2 
tvpe ordered in 1923 for railroad service. The balance, 
with the exception of 10 narrow gage locomotives for the 
Denver & Rio Grande Western, were scattered among various 
railroads, none of which ordered as many as five locomotives. 
Grouped according to weight. this list can be totaled up as 
follows: Heavy (320,000 lb. or over), 255 locomotives, or 
55 per cent; medium (300,000 Ib. to 320,000 Ib.), 126 loco- 
motives, or 27 per cent, and light (under 300,000 lb.), 85 
locomotives, or 18 per cent. While no record for size has 
been broken and the same roads as in 1922 stand at the head 
of the column with repeat orders, the locomotives of this 
type ordered in 1923 were of a greater average weight than 
in 1922, 

Table VI shows only four railroads, but includes all but 
one locomotive of the 2-10-2 type. The Baltimore & Ohio 
leads both in number and weight. Those for the Great 
Northern are also larger than any of the type ordered pre- 
vious to 1923, 

Table VIT includes 13 railroads and 186 of the 194 lovo- 
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motives of the 4-6-2 type ordered in 1923. Table VIII in- 
cludes 10 railroads and 137 of the 140 noves of the 
4-8-2 type ordered. In the latter group the locomotives 
ordered by the Delaware, Lackawanna € Western; Florida 
East Coast and the New York, New Haven € Hartford are 
intended primarily for hauling fast freight. Of the 4-6-2 
type locomotives, 85, or about 50 per cent, weighed 300,000 
lb. Of the 4-8-2 type locomotives, 96, or 70 per cent, 
weighed over 350,000 lb. and only one design. that for the 
Florida East Coast weighed less than 300,000 Ib. 


Comments on Designs 


The tabulations given have shown much as to the general 
type and size of locomotives now being purchased by Ameri- 
can railroads. For switching service, the demand is about 
equally divided between the six-wheel and eight-wheel types. 

For freight traffic, the 2-8-2 continues to be the general 
standard with a tendency on many roads to a more extended 
installation of heavier models. On a few roads, which 
handle a considerable amount of drag freight, the 2-8-0 type 


Taste VI.—PrixnciepaL ORDERS FOR 2-10-2 Locomotives IN 1923 

Road No. Weight, lb. Cylinders, in. 
Baltimore & Ohio... ... 2... eee ree 75 336,060 30 x 32 
Great Northern ..........«.....«...... 20 322,340 31 x 32 
Southern Pacific ........ 0... .ooooooo.. 51 397.900 2914x 32 
Boston & Maine..............«........ 10 368.000 29 x 32 


in heavy models is still favored. The adoption by the Penn- 
sylvania of the 2-10-0 type for heavy freight service is one 
of the most striking features in recent locomotive design. A 
number of trunk lines on which heavy grades are encountered 
on certain divisions, have placed during the past two years 
large orders for locomotives of the 2-10-2 type. While 
many of the roads using this type are in the west, the largest 
order of 1923 was that of the Baltimore & Ohio for 75 of 
the heaviest design yet built. 

The Mallet type is not as generally favored as formerly. 
In 1922 there were orders for only 116 articulated locomo- 
tives and only four orders of any size. In 1923 the total 
number fell to 53, all but two of which were for only four 


TaBLE VIT.—PriIncrpaL ORDERS FOR 4-6-2 LOCOMOTIVES IN 1923 


Road No. Weight, lb. Cylinders, in. 
Missouri Pacific ........oooooooomo..o 10 316,600 27 x 28 
Pennsylvania econo ee wii ae dan eee 42 308,890 27 x 28 
Southera Pacific ...... +... 0... ....... 14 305,300 25 x 28 
Canadian Pacific .......«....«««.«<.... 16 300,500 25 x 30 
Southern Railway ................... lo 299,000 27 x 28 
Delaware, Lackawanna & Western..... 10 297,000 25 x 28 
Lehigh Valley ooo acs e6 seis dis 10 283,800 25 x 28 
Grand Trunk Western................ 5 283,000 25 x 28 
Atlantic Coast Line................... 25 278,520 25 x 28 
Louisville & Nashville................ 6 277.000 25 x 28 
Mobile & Ohi0.........oo..o.oo.ooo.o.. 5 274,600 25 x 28 
Boston € Maine.............o.oooo ooo. 10 253,000 24 x 28 
New York, Chicago & St. Louts........ 6 252,000 2214x 26 
Buffalo, Rochester & Pittsburgh...... a 3 241,200 22Vx 28 
Louisville, Henderson € St. Louis.. ... 6 210,000 22 x 26 


roads. None of the roads ordering in 1923 were the same as 
those which ordered in 1922. 

For passenger train service, the 4-6-2 continues to be far 
the most used type. Manv of those ordered exceeded 300,- 
000 lb. in weight. A large number of orders for the 4-8-2 
type have been placed during the past two years and the list 
of roads now using this type includes most of the larger sys- 
tems and many smaller ones. The 4-8-2 type is not only em- 
ploved where long and heavy passenger trains have to be 
hauled in territory where the grades are an important factor, 
but are finding an increasing field of usefulness, particularly 
in the east, where a number of roads are using them for 
handling fast freight traffic. The 4-6-0 tvpe has again 
been brought into prominence by the Pennsylvania, this road 
having built 40 of an unusually heavy and modern design 
for branch lines and places where a much heavier 4-6-2 tvpe 
was not required. Other important roads. while not order- 
ing new locomotives of this type are remodeling older equip- 
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ment and adding such features as superheaters, outside valve 
gear and other devices not applied when the locomotives were 
built. One striking feature of the locomotive orders for the 
past two vears is the practical disappearance of the 4-4-0 
and the 4-4-2 types, which not so many years ago were 
common standards. 


A Glance Forward 


Probably the most interesting single event in the motive 
power field in America is the reintroduction during the past 
vear of the three-cylinder locomotive. This type is not a 
pioneer development as it was tried out many years ago in 
England and also in this country. During the past few 


Tasriet VITI.—PRINCIPAL ORDERS FoR 4-8-2 LOCOMOTIVES IN 1923 


Road No. Weight, lb. Cylinders, in. 
Denver, Rio Grande Western.......... 10 378,600 28 x 30 
Delaware. Lackawanna € Western...... 5 375,000 28 x 30 
Chicago, Rock Island € Pacific......... 10 369,000 28 x 28 
Great Northern 624.564 eee d Sea laa 28 365,600 29 x 28 
Jllinois Central Giese skeen E aes 15 362,500 28 x 28 
Southern. Pacine:<: 94 4.66 eid ore ss wee Se 28 351,000 28 x 39 
New York, New Haven & Hartford..... 10 334,000 27 x 30 
Central of Georgia... 0.2... . cc cee eee ooo. 10 319,000 27 x 28 
New York, Ontario & Western......... 6 317,000 27 x 28 
Florida East Coast......oooooooooo o... 15 285,000 25 x 28 


years several designs of three-cylinder simple engines have 
been brought out in Great Britain and on the Continent, 
which are making unusually good records. Two locomotives 
of this tvpe are now in operation.on American roads and 
from results thus far obtained, it would appear as though 
they were the forerunners of many others. 

While the 50 per cent cut-off locomotive is not a develop- 
ment of the past year, it is worthy of note in this connec- 
tion because of the large orders for such locomotives given 
in 1923 by the Pennsylvania in addition to the large order 
of 1922. It would appear that the same principle was 
worthy of use in other designs. 

No new turbine locomotives have been reported as having 
been placed in service in 1923, but experiments have been 
continued with the three types, now being tried out in Europe. 
One, the Ljungstrom, is reported as having been placed in 
regular revenue service in Sweden. The makers are build- 
ing another locomotive for an Argentine railroad and ar- 
rangements have been made by one of the leading British 
locomotive builders to construct a similar engine for test and 
demonstration on British roads. 

The interest in Diesel internal combustion locomotives con- 
tinues active, but the practical development of this tvpe of 
motor as a railroad prime mover. lies still in the future. 
However, the thought being given to the subject at the present 
time, both in Europe and America, indicates that some im- 
portant developments may take place in the near future. 


K. C. S. Starts Apprentice System 


FTER investigating railway apprenticeship systems for 

a year or more, M. A. Hall, superintendent of ma- 
chinery of the Kansas City Southern. has started the 
organization of a modern, up-to-date svstem on that road. 
A building specially constructed for use as an apprentice 
school room has just been opened at the Pittsburg, Kan.. 
shops. It is equipped with all of the necessary apparatus, 
including drawing tables and stools. cabinets for draw- 
ings and drawing boards, tables for models, charts, etc. 
The regular apprentices will attend the school for two 
two-hour periods each week on company time. The classes 
will be arranged in such a way as not to include more than 
20 boys, and will be held from eight until ten o’clock in the 
morning and from one to three o'clock in the afternoon. The 
school room instruction will include a thorough course in 
mechanical drawing, shop mathematics and special work 
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foreach of the trades. Text books will not be used, but the 

courses will be especially developed to suit the peculiar 

needs of the apprentices, depending upon the craft with 

which they are affiliated. The school will, however, be pro- 

vided with a reference library and files of technical and trade 
TS. 

Al of the school room equipment will be provided by 
the railroad company, except for the drawing instruments, 
which, however, will be purchased by the railway company 
and sold to the students on easy terms. Helper apprentices 
will be urged to attend the school on their own time and 
will be given opportunities to participate in the apprentice 
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activities. It'is planned to supplement the school room in- 
struction by providing competent shop apprentice instructors 
in the various departments. After the work is thoroughly 
organized at Pittsburg it is planned: to extend it to Shreve- 
port and other places where a sufficient number of appren- 
tices are employed. C. Y. Thomas, formerly shop apprentice 
instructor, and later school room instructor on the Atchison, 
Topeka & Santa Fe at Argentine, Kan., has been employed 
to take charge of the apprentice system. Mr. Thomas is a 
son of Frank Thomas, widely known because of having de- 
veloped the very successful apprenticeship system on the 
Santa Fe. 


A Comprehensive Plan for Executives’ Clubs 


An Outline of the Principles Involved and the Methods Followed in 
the Jester Plan 


By Simeon van T. Jester 


Superintendent of Trade School, 


HE average industrial executive, closely associated with 
the actual machinery of production or of transporta- 
tion, is usually so rigidly meshed into the gears on 

either side of him that he seldom has either the leisure or 
the opportunity to get a clear conception of the business as 
a whole, or to make even a casual study of those economic 
conditions upon which the prosperity of his own and other 
industries depend. Even executives who have had the ad- 
vantages of a technical education very often fail to com- 
prehend the importance of the human and the economic fac- 
tors that enter into the industrial equation. 


Releasing Unused Human Energy 


Refinements in the technique of industry will continue to 
be made, but the greatest advances may be looked for in the 
development of the human factors in industry. A broad un- 
derstanding of the economics of industry, a more personal 
interest in the other fellow, and a keen appreciation of the 
dependence of each worker upon the efforts of all would set 
in motion vast resources of unused human energy that would 
revolutionize our industries. 

In addition to these conditions within an industry that 
limit production there is too often in the mind of the public 
a lack of appreciation of the real economic service rendercd 
by the company. In most cases this attitude is the result of 
the failure of the company executives themselves to furnish 
the public with information of the company’s performance. 

A new type of industrial club has been developed that is 
helping to correct these conditions. The plan is briefly the 
formation of an engineering society within a single organ- 
ization for the serious consideration of the problems of that 
particular industry. The plan is thoroughly practical and 
is producing excellent results on two of the eastern railroads, 
the success of the plan being due very largely to the special 
educational method that affords an opportunity for each 
member to actively participate in the discussions at each 
meeting. And by the same token, the failure of many fore- 
men’s clubs and similar organizations may be attributed 
directly to the lack of experienced educational supervision. 


Membership 


Since the co-operation and personal support of the execu- 
tives of all departments are essential for any permanent 
gains in better industrial relations and in attaining greater 
efficiency, it has seemed wise to limit the membership to men 
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having supervisory duties and who are actively engaged in 
the industry. By this plan the experience, the loyalty and 
the enthusiasm of the whole management family, from the 
highest officer to the lowest man having charge of other men, 
is concentrated upon the problems, within and without, that 
affect that particular industry. Free, open discussion of 
company policies may be had and new policies or plans thor- 
oughly explained before they are put into operation. It is 
possible to give to those officers who are in direct contact 
with workers, with the public and with the materials and 
equipment of the industry, a clearer conception of the ideals 
and vision of the highest executive. By such a meeting of the 
minds of the supervisory officers of all departments it is pos- 
sible to eliminate many of the leaks and loose connections 
that frequently occur somewhere between the executive who 
plans and the supervisory officer who puts the plan into 
actual operation. 


‘Selling the Idea 


The idea should be sold by an outside man of broad educa- 
tional and industrial experience, who appreciates the service 
that such a club will render the men, the management and 
the public. The highest active executives must be approached 
first and the plan completely sold to them. This will make 
it possible to get both the moral and the financial support 
of the management, and at the same time get the idea across 
that if the club is to be a success it must be managed by the 
members and not by the management. Having gained the 
approval and enlisted the support of the highest executives, 
the idea should then be sold step by step and group by 
group down the organization chart until the lowest man 
eligible to membership has been personally sold. 

Selling the idea is vitally important and requires con- 
siderable tact, in order that no employee may accuse the 
management of “putting something over” on them. From 
first to last the point must be continually stressed that the 
management is willing to help if the men want the club, but 
that the management will not become responsible for the club 
or for its direction. For this reason it is very desirable that 
an outside man be employed to sell the idea and to organize 
and direct the club. 

The officers of the club should not be executives of such 
a high rank that it will appear that the management has 
undue authority in the direction of the club. The members 
should draft and adopt a constitution and by-laws that will 


$0 RAILWAY 


give dignity, stability and permanence to the club, and at 
the same time provide authority for its operation. 


The Educational Program 


The educational program presents an opportunity for 
bringing to the club gifted speakers on both human and 
technical questions, and during the year company officials 
will find it convenient to discuss important questions with 
the club members. The purely educational topics should be 
broadly educational and of interest to executives in all de- 
‘partments, and should be presented at intervals of one to two 
weeks until a series of 10 or 12 talks has been given. 

About two hours should be devoted to an educational 
meeting the first hour to the talk of the evening, the last one 
to a discussion of the topic. In order that the discussion may 


be lively and that each member may have an opportunity 
to express his views the audience should be divided into 
small groups, 25 men to a group, each group in a separate 
room. These groups should be composed of men doing sim- 
ilar work so that questions discussed may apply directly to 
the work of that group. 

The advantages of the small discussion group are prac- 
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lem of training and directing these leaders will be one of the 
most important duties, and one that will require the highest 
teaching ability. The leader, by skillful questioning, will 
get the opinion of each member of his group and will be in 
a position to correct any wrong impression that may exist and 
at the same time give each member the benefit of the experi- 
ence of all the rest. 

The discussion leader must be a man highly respected by 
all, and one in whose presence frank discussions will be 
possible. Above all he must be able to get the opinions of 
other men, at the same time reserving his own until all have 
been heard. The autocrat and the boss will fail as a discus- 
sion leader. The discussion leader, in directing the thinking 
of his group, will be occupying one of the most important 
positions in the club, but along with this additional respon- 
sibility will come an unusual opportunity for personal 
development. 


The Company's Attitude 


The company must give its support, both financial and 
otherwise, and have enough confidence in its supervisory 
officers to keep its hands off and allow the men to run the 
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tically unlimited—more opinions, more suggestions, more 
wrong ideas made right, more careful thought given to dis- 
cussions, greater development for each member, greater re-- 
turns to the company. 

The questions used by the discussion groups may be on 
the talk of the evening or other questions related to the work 
of the group. It has been found desirable to submit a short 
list of questions to each group at least one week in advance 
of the meeting night, so that all members may be in readiness 
for a profitable discussion. This feature, furnishing an open 
forum for the frank discussion of all questions, soon develops 
in members the ability “to talk on their feet” and to express 
their opinions in a direct, convincing manner. The success 
of the club will depend in no small way upon the success of 
this feature. 


The Discussion Leader 


In planning and supervising the discussions the educa- 
tional adviser will be rendering his greatest service, and since 
each group must be guided by a discussion leader the prob- 
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club. The company should pay one-half the expenses of the 
educational program and by the willingness of the various 
higher officials to address the club and by their presence at 
the meetings ‘should show its genuine interest in the success 
of the movement. 


Advantages 


The advantages of such a club to men, to management 
and to the public are practically unlimited. The educational 
program along with the small discussion group under the 
direction of trained leaders enlarges the circle of friends, 
and breaks down barriers between departments; being limited 
to the officers of one company it provides a medium for pool- 
ing the experiences of all and for developing better methods 
and policies; it awakens a keen interest in industrial eco- 
nomics, creates a closer bond among the whole management 
family and affords each member an opportunity to express 
his opinion on the topics discussed and to get a clearer con- 
ception of the ideals and vision of the big men of the 
organization. 


The Next Step is the 
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“T'hermo-Locomotive 


Application of Diesel Engine to Railroad Work Must Be Undertaken 
to Meet Present Fuel Problem 


By J. Barraja-Frauenfelder 


S has been stated before,* the application of the Diesel 
A engine to railroad service is an attractive proposition 

because the Diesel engine has the highest ther- 
modynamic efficiency of any prime mover developed up to 
this time. Its fuel consumption per brake horsepower de- 
veloped is about one-fourth that of a modern superheated 
steam locomotive and because of the fact that there would be 
practically no stand-by losses, the Diesel locomotive should 
use not more than one-fifth as much fuel as a steam loco- 
motive. It also offers attractive possibilities of eliminating 
water and fuel stops and ash 
pit expenses and reducing the 
cost of hauling company coal —— 
and other fuel. 


¿Or this reason be taken as a criterion of what can be done. 

The writer has had personal experience with engines of 
50 to 80 lb. per brake horsepower, all eminently suited to 
locomotive service. The heaviest of these with the necessary 
attachments for starting under load would probably reach + 
about 100 lb. per brake horsepower, and this would in my 
opinion be a reasonable weight to start experimenting with 
and would probably eliminate worries from the weight end 
when so many other details must be attended to. Prospective 
revision downward could be undertaken as development 
progressed. This would quite 
likely keep the weight of the 
whole locomotive within the 
weight at present obtained in 


The two main problems in 
the application of the Diesel 
engine to locomotives are first 
to obtain a reasonable weight 
per unit of power and, second, 
to develop a practical method 
of starting the train. The 
Diesel engine, like any in- 
ternal combustion engine, will 
not start itself and will not 
deliver high torque at very 
low speeds, but will deliver 
comparatively high torque at 
reasonably low: speeds. 


We can well take a leaf off | 


the submarine book and apply 
its teachings to the locomotive. 
The problem is somewhat dif- 
ferent, but the question of 
weight is similar. I mention 
the submarine engine for the 
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steam and electric locomotives, 
with a factor of weight on 
drivers to tractive force be- 
tween four and five. 

A revision in weight down- 
ward would, in the opinion of 
the writer, reach a minimum 
in relation to the rail adhesion 
required, before constructional 
limitations of the engine 
proper would manifest them- 
selves. It is probable that the 
first cost of Diesel locomotives 
will be a greater obstacle to 
their development that either 
the. weight of the engine or 
other features. 

The problem of making the 
Diesel engine develop power 
when the train is to be started 
is of the greatest importance, 


further reason that in such an 
installation not only low 
weights, but also reliability 
must be the dominant factors, 
and these qualities have been obtained in submarines. Few 
are aware of the fact that the Diesel engine had to be forcibly 
introduced in the submarine service owing to the fact that the 
gasoline engine, formerly used up to the decade 1900-1910, 
was too dangerous. Fumes and leakage of the liquid into 
such confined and closed quarters as those of a submarine 
was an ever-present danger resulting in many casualties 
with consequent loss of life. It became therefore imperative 
that a safer prime mover be obtained. Economy in operation, 
while consequential, was not a factor. 

The Diesel, then in its infancy, entered the field and con- 
quered. The submarine of today owes its tremendous de- 
velopment to this type of engine, while it unwittingly gave 
the Diesel its early forcible development in the high-speed, 
low-weight type and its greatest forward stride. 

Submarine engines have been built abroad down to 40, 
and even 36 lb. per brake horsepower, although the writer 
would not recommend these for locomotives at present. The 
weight of additional equipment necessary to produce starting 
torque would increase this weight appreciably. It cannot 
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and to this all efforts should 
be directed. There are several 
means by which this can be ef- 
fected, but there are at present 
only four that have been attempted which come within the 
realm of practical possibility. 

First—“Mechanical”—or by the well known automobile 
type of gear shift. Internal combustion locomotives, chiefly 
gasoline engine propelled, have been built for industrial 
purposes with this method of transmission and are fairly 
successful as far as they go. There is however a limitation 
as to the power which can be handled by this method and it 
would be absolutely out of the question in large size units, 
say above 250 brake horsepower. Combination railway 
motor cars have also been built with gear transmission and 
gasoline engines which are running with a fair degree of 
satisfaction in places where no other method of operation 
would prove successful, but these are by no means as econom- 
ical as the Diesel engine in fuel consumption. Notable ex- 
amples of small Diesel locomotives with gear transmission 
are those built by Benz & Cie. 

Second—““Hydraulic”-—or by means of a constant speed 
pump actuated by the engine, pumping and delivering a fluid, 
usually oil or glycerine, to a variable speed pump functioning 
as a motor and applied directly or through gears to the driv-. 
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ing axles. To this class belongs the “Waterbury Gear” or 
“Janney-Williams” transmission which has been successfully 
applied to switching locomotives and which offers any num- 
ber of intermediate speed points from rest to full speed with 
correspondingly inversely varying torque, the latter being 
at maximum at the lowest speed. It is a method of trans- 
mission ideally suited to railroad work, but unfortunately 
it does not appear to be practical beyond about 250 horse- 
power per unit. Combining at the most four units per loco- 
motive, this would give a maximum of 1,000 horsepower 
delivered at the axles. 

Another transmission of this type is the “Lentz” gear 
developed in Germany and which has been used, it is said 
successfully, in connection with Diesel engines up to 350 
horsepower by the Linke-Hoffman-Lauchammer Werke Co., 
of Breslau. This gear, however, unlike the “Waterbury” 
has only three or four intermediate speed steps between rest 
and full speed. 

Third—*‘‘Electric’”—wherein the Diesel engine is directly 
coupled to a generator which in turn furnishes current to 
motors mounted on the axles. D.C. current is used which 
permits the employment of a storage battery for starting. 
Such installations have received so far the widest applica- 
tion owing to the convenience and reliability they offer. A 
number of railway power coaches are now running success- 
fully in different parts of Europe, specially in Sweden, in 
powers up to 250 horsepower. The most notable application 
has been made by Sulzer Bros. of Switzerland. This method 
is more costly than the others and involves additional weight, 
which while it can be neglected in small installations, would 
render its application prohibitive in large units. 

Fourth—“Compressed Air’—This consists in using the 
starting air to a greater extent and to obtain starting torque 
under load as well as starting the engine under no load. 
Since starting air must be employed in all the other methods 
except the electric, this involves an extension of the present 
method of starting to include the production of sufficient 
power at start and at low speeds to get the train under way 
until ignition can be obtained. It is the most direct method 
and offers the best possibilities for large units and therefore 
deserves the greatest effort in its development. 

It is not an untried field, as a 1,000 horsepower locomotive 
has been built on this system and has operated successfully 
in Switzerland and Germany, developing 1,600 brake horse- 
power at maximum overload conditions and producing ample 
torque for starting purposes. It is by no means a perfect 
machine. being rather complicated, but it is susceptible of 
improvement and simplification. I refer to the Sulzer 
“Thermo-Locomotive,” the most noteworthy example of this 
class and large enough to prove that this method is prac- 
ticable in large units. 

Other applications of this type have been made, for in- 
stance the “Leroux” motor car where an opposed piston 
engine is used, but the scavenging pump cylinders are made 
to act as motors when starting. This is merely a different 
application of the same principle, as air pressure must be 
used as in the Sulzer machine. Other applications have been 
suggested and designed, such as the “Burn” Diesel-Air 
Locomotive. 

This class of transmission, or to be correct, direct appli- 
cation of the Diesel engine to a locomotive, is the only one 
which so far appears worthy of development, and if the 
Sulzer “Thermo-Locomotive” is a criterion, it is appropriate 
to describe the main features of the installation and bring 
out the lesson which it gives us to profit by. 


The Sulzer Thermo-Locomotive 


This locomotive was designed by Sulzer Bros., I believe 
at the suggestion of Dr. Diesel and for the German Central 
Railway Administration in Berlin. Dr. Diesel’s death and 
the war followed the construction and interrupted the trials 
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which up to that time were encouraging. The Diesel engine 
has progressed enormously since then and it is doubtful 
whether Sulzers, were they to build another locomotive today, 
would adopt the same design. 

A description of the Sulzer locomotive will be found in the 
July and August, 1923, numbers of Oil Engine Power. It 
is a fairly complete description illustrated by sketches and 
diagrams including indicator cards at various load con- 
ditions and accompanied by various data which, while not 
complete, will permit us to analyze the working cycle fairly 
close. The indicator cards are small, but if enlarged about 
ten times will yield sufficient information to reconstruct the 
thermic cycle with good approximation, thus proving that 
the conditions obtained are easily within the realm of 
possibility. 7 

The general characteristics and data of the machine are 
as follows: 

Type of engine: l 
wo cycle, four cylinder, trunk piston. 
Size of engine: 

Bore, 380 mm., 14 31/32 in. 

Stroke, 550 mm., 21 21/32 in. 

Ratio, stroke, bore, 1 to 45. 

R.P.M., 304. 

Piston speed, 1,085 ft. p. min. 

B.Hp. at 304 r.p.m., and 90 lb. m.e.p. 1,000. 

B.Hp. at 304 r.p.m., and 177 Ib. m.e.p. 1,600. 

Speed of locomotive at 304 r.p.m., 63 m.p.h, 
Speed of locomotive at point of ignition about 6% m.p.h, corresponding 

to about 32 r.p.m. or 1/10 of maximum r.p.m. 

From the above data it is found that the ¡.hp. at 177 Ib. 
per sq. in. is 2,065, corresponding to .775 mechanical 
efficiency, which is not bad for a two-cycle engine with all 
auxiliaries attached as is the case. 

A digest of the description and an examination of the 
indicator cards discloses the fact that the high m.i.p. ob- 
tained were due principally to the so-called “Supercharging 
Process” whereby more air is forced into the cylinder as more 
is needed for combustion in accordance with the greater 
amount of fuel injected to enlarge the card and obtain more 
power. The volume of the cylinder being constant, it is 
evident that more air can only be supplied at higher pressure. 

This is not an untried process, as the double acting 12,000 
b.hp., M.A.N. engine built in Germany before the war, ob- 
tained its high power in relation to cylinder displacement by 
the use of a small supercharge, or up to 8.5 lb. per sq. in., 
which is obviously too high for pure scavenging, at which 
rate roughly 25 per cent more power than at atmospheric 
charging can be obtained, the mechanical efficiency of the 
whole losing only about two or three per cent. 

Again Dr. Riehm of the M.A.N. Company, Augsburg, states 
that “Better prospects are opened by the method of pre- 
compressing (supercharging) the air drawn in, by means of 
which greater quantity of air is admitted to the working 
cylinder. Combustion takes place approximately between 
the same limits of temperature and pressure as with 
the normal engines. The previously compressed air is 
supplied by a blower. Tests have shown that an in- 
crease of output of 30 or 50 per cent can be obtained 
by this process without a considerable increase of the specific 
consumption of fuel. Heat stresses in the walls increase only 
to a small extent.” 

The limit reached by the Sulzer engine is 21 1b. per sq. in. 
gage or 35.7 lb. abs., and at this rate 60 per cent more net 
power was obtained. At this charging pressure the largest 
indicator card giving 177 lb. per sq. in. m.i.p. was taken. 
This card considerably enlarged and carefully studied (see 
chart) discloses several interesting conditions. 

The final compression pressure appears to be above 630 
Ib. per sq. in. gage, not very high, considering that the com- 
pression stroke started at 21 lb. gage. At this point a tem- 
perature of 1,100 deg. F. might be obtained if the compres- 
sion curve is adiabatic, but it appears to be of somewhat 
lower exponent, hence the compression temperature would 
probably be slightly lower. The corresponding ignition pres- 
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sure shows at 680 lb., and the temperature is possibly 3,100 
deg. F. at this point, but very likely slightly lower. An ap- 
proximate curve of temperature is plotted on the chart, and 
shows that the temperatures at any one point of the cycle are 
well within limits reached in practice. 

It is not known what the exact exhaust valve timing was 
at this load condition. Judging from the card the exhaust 
opened at about 60 deg. from the bottom center, at this point 
the pressure would be about 115 lb. gage and the temperature 
might be as high as 1,700 deg. F., while the valve diagram in 
the text shows the opening of the exhaust of about 45 deg. from 
the bottom center. At this point pressures and temperatures 
are considerably lower but unlikely, hence a logical assump- 
tion is that they were somewhere between these two points, 
and that the diagram shows the timing of the exhaust valve 
when the starting air only is in use. 

Such exhaust pressures and temperatures are to be ex- 
pected, with such high supercharges, and will probably bring 
about some interesting problems in cooling and lubrication, 
but the heat carried off need not be wasted and probably 
would not in a machine designed today, as an exhaust tur- 
bine could be inserted in the circuit to utilize this heat and 
help produce the supercharge which would be quite a gain in 
general efficiency. This turbine could be of commercial type, 
as the temperature could be stepped down from the engine 
to the nozzle chest to about 850 deg., and thus approximate 
the conditions found in modern superheated steam turbines. 

The initial compression pressure can be approximated by 
assuming an arbitrary final compression pressure with 21 
lb. supercharge of 630 lb. gage, the corresponding volume 
ratio at .125, whence the corresponding conditions at no 
supercharge would result as 260 lb. gage compression and 
750 deg. F. temperature which are very low quantities, in 
fact it is hardly possible that ignition could have been ob- 
tained in this condition with a cold engine, and as smaller 
compression ratios, sufficient to obtain ignition at no super- 
charge would have resulted in considerably higher compres- 
sion pressures and temperatures, which the indicator card 
by the way does not show, it is logical to assume that the 
compression ratio could not have been much smaller and 
that it was probably found more advantageous to run nor- 
mally at a slight supercharge rate, say 3.5 to 5 lb. gage in 
order to obtain sufficient heat for ignition rather than run the 
final overload compression higher than the present day 
accepted limits for stresses within the cylinder walls. _ 

The fact that Sulzer Bros. use a slight supercharge in their 
ordinary commercial engines lends color to the above assump- 
tion, and due to the special service that the locomotive is re- 
quired to perform, it is fair to assume that higher supercharg- 
ing rates are justified,as they would represent various overload 
conditions to meet grade and other requirements of various 
duration but shorter than the continuous normal running 
rate. In fact the particularly exacting requirements of a 
locomotive would make a flexible supercharging ability ad- 
vantageous, inasmuch as with a recalcitrant ignition the 
rate can be increased until ignition is obtained and can 
subsequently be reduced to normal again after the engine has 
warmed up. 

The diagram while showing a decidedly fat card with 
resultant high output of the engine also proves that the con- 
ditions of overload pressures and temperatures are within the 
limits of accepted practice. 

A further extension of the supercharging process over and 
above the limits reached by Sulzer would subject the metal to 
far greater stresses than at present reached, involving more 
complicated problems in cooling and lubrication, and it is 
obvious that Sulzer must have found the limit of prac- 
ticability in their particular engine at 21 lb. gage. Since 

ines vary, it might be possible to minimize the heat prob- 
lems in those better able to utilize the useful and dispose of 
the waste heat such as an opposed piston type is, as repre- 
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sented by such makes as the Junkers, Doxford, Cammellaird- 
Fullagar and similar types. 

Summarizing the above considerations, it is evident that 
the scavenging process in this type of two-cycle engine is 
accompanied by a supercharging process which can be varied 
at will. This process is used to meet sudden demands of 
increased power to overcome grades, or produce acceleration 
after starting by air and switching to fuel. This can only 
be accomplished with such an arrangement of exhaust and 
scavenging valve motion that the exhaust valve is opened a 
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little ahead of the scavenging valve which in turn would per- 
form the double function of first admitting scavenging air at 
comparatively low pressure to avoid turbulent mixing with 
the burned gases and subsequently opening wide to let the 
pressure build up after the exhaust valve has closed to 
supercharge to any desired rate previous to the beginning of 
the compression stroke. This involves a special design of 
scavenge pump, able to vary the delivery pressure in con- 
junction with the fuel injection rate. With an attached 
pump the problem is rather complicated but not impossible of 
_softtion, while with an independent pump it is compara- 


-> e, 


&4 RAILWAY MECHANICAL ENGINEER 


tively easy. The fundamentals to bear in mind are that of 
the total air supplied by the pump, about 25 to 30 per cent in 
volume, will be used for scavenging and will blow out with 
the exhaust, the balance will be compressed within the cylin- 
der to be used for combustion. This balance should contain 
from 75 to 100 per cent excess over the amount actually 
needed for chemical action during combustion. 

The starting air valve diagram here illustrated shows that 
it is possible to admit starting air at sufficiently high pres- 
sure to insure high torque for starting purposes, but within 
the limits of ignition pressures, so that no higher stresses are 
produced during this phase of operation. In this respect the 
starting air acts much the same as the steam in the ordinary 
locomotive cylinder where the cut-off can be varied from a 
maximum when starting to any point to suit load conditions. 
This phase does not require any special study, except as to 
the quantity of air required to start the engine and insure sev- 
eral starts before the air storage flasks must be recharged 
by the auxiliary air compressor. 

Under the condition shown in the diagram and using the 
standard formula for tractive force for simple engines, using 
the chest pressure for boiler pressure, letting the factor of 
.85 stand as a margin against the Diesel locomotive, the cal- 
culated tractive force would result at 28,000 lb. taking care of 
the fact that there are four single acting cyclinders, which 
would be equivalent to two double acting. This figure is not 
bad, and if it is considered that the whole locomotive weighs 
95 tons, approximately 50 of which are on the drivers, the 
resultant factor is less than four. 

Firing begins in the Sulzer locomotive at about 1/10 of the 
maximum speed of the engine, or about 32 r.p.m. when cold, 
corresponding to about 6 14 m.p.h. When warm. this speed 
could probably be reduced. This is in accordance with 
results from practice where in moderately high speed engines 
about one-tenth of the full rated speed is necessary to obtain 
ignition. The acceleration of the engine has a great deal to 
do with the length of time it takes to reach firing speed, but 
taking the data the writer has collected by actual observa- 
tions, on fair size steam locomotives, and applying them to 
the Sulzer with a multiplying factor of three to give the Diesel 
the greatest burden, it would result in an elapsed time of 
55 sec. to reach firing speed, during which period a total 
nuinber of tevolutions of the engine of about 15 would be 
actually made. This multiplied by the number of cylinders 
and by the cylinder displacement would give the actual num- 
ber of cubic feet of compressed air required, or 118 cu. ft. 
With 450 lb. admission pressure, as per diagram, and about 
87, 1% per cent cut-off, the m.i.p. would be 317 lb. This 
would correspond to about 1,100 cu. ft. at atmospheric 
pressure. 

Supposing that at least ten cold starts should be assured 
to obtain reliability of operation, this would necessitate about 
11.000 cu. ft. of free air. This air would have to be stored 
at very high pressure to be carried within reasonable limits 
of space. What this storage pressure should be only ex- 
perience can tell and as Sulzer does not tell us what they 
have used we must use our own judgment according to pres- 
ent day practice in such cases. The nearest parallel case we 
can use for comparison is the submarine boat, where air is 
stored at 2,500 lb. and higher with perfect safety, not a single 
case of damage or accident from this source having been 
recorded, in fact this stored energy has been the salvation of 
many submarines in distress. This 11,000 cu. ft. of free air 
would go into 220 cu. ft. at 2,500 Ib. pressure which is not 
beyond practical limits. Using this quantity as a factor 
based on the normal rating of the engine, it results in 0.22 cu. 
ft. per hp. at 2,500 lb. gage. 

The Sulzer locomotive has an auxiliary Diesel driven com- 
pressor set of 250 b.hp., which from the drawing appears to 
be constructed so as to supply the supercharging air above 
normal from its L. P. cylinder, and delivering this to the 
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H. P. cylinder for recompression to a higher pressure for 
starting or injection when not in use for supercharging. This 
seems a convenient and economical arrangement although 
it involves some complications in compressor design, but such 
an installation could supply the required air for starting, 
stored in appropriate steel flasks at 2,500 lb. in about two 
hours or slightly over, if starting with empty flasks. But 
since the regular compressor attached to the engine and serv- 
ing for injection can be designed with a slight excess capac- 
ity to be used continuously in recharging the ignition and 
starting air flasks, and since the auxiliary compressor can 
be kept running at full or reduced capacity if necessary 
whenever it is found that the air supply is getting low, this 
type of installation should not cause any particular appre- 
hension. 


Application 


All the above functions and events can occur in any two- 
or four-cycle engine and in some to a greater degree of sim- 
plicity, specially in engines of the two-cycle opposed piston, 
port controlled types. The scavenging period is much more 
effective in this type and the heat losses are smaller, besides 
this type will give more power per cylinder and per unit of 
weight, and can be best adapted to locomotive operation. 
The Sulzer locomotive engine is actuated by the ordinary 
type of poppet valves hence more complicated in operation 
than the opposed piston type. All that has been accom- 
plished in the Sulzer engine can be accomplished in a more 
modern port operated engine and better. I have not gone 
into the description of the Sulzer engine at length because 
of its advantages or because it is an example to follow, but 
merely because it is a pioneer effort worthy of commendation 
and if so much was done when the Diesel was not as devel- 
oped as it is today, much more can be accomplished at the 
present time by avoiding the development errors made in the 
Sulzer locomotive. | 

The scavenging and supercharging action must be neces- 
sarily divided in two periods, the scavenging period proper, 
beginning slightly after the exhaust ports have opened and 
the supercharging period beginning when the exhaust ports 
have closed and lasting long enough to build up the pressure 
within the cylinder to the desired amount but not too long 
to appreciably cut down the length of the compression stroke. 
This can be accomplished with scavenge ports longer than 
the exhaust ports on the in-stroke side, and controlled by a 
suitable valve so that the excess length of the scavenging over 
the exhaust ports can be kept blocked during the out-stroke 
and open during the in-stroke. This is not a difficult method 
of operation and is extensively used now although not for the 
the same purpose. 


Selection of Type 


Having reviewed the practical limits of the operating cycle 
it remains to settle the principal mechanical features for the 
selection of the type of construction best adapted to this class 
of work. The main considerations to begin with are those of 
space and weight. The lightest and least bulky engines 
are the high-speed ones, but these must be geared to the driv- 
ing axles, as their speed is not in harmony with the slower 
moving driving wheels. This is an objection specially in 
large units and these interest us most. Then again high- 
speed engines of the ordinary type are best constructed with 
vertical cylinders and this conflicts with the height available 
above the rails. For this reason the opposed piston engine is 
best adapted to the work, as more power can be obtained out 
of one cylinder than in the ordinary tvpe and therefore it is 
possible to run them a little slower to coincide with the speed 
wanted at the driving wheels without making them too large 
or too heavy, and by reason of their axial length they can be 
placed horizontally and connected directly to the driving 
axles through connecting rods. 
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It would seem therefore that the problem presents a logi- 
cal division of types, vertical and horizontal. The latter can 
be built with a long stroke and installed as described which 
is the logical position, leaving ample room in the cab for all 
auxiliaries. This arrangement can be adopted for typical 
locomotives of alł classes from 500 hp. up. The high-speed 
vertical type can be used for self propelled passenger and 
merchandise cars, connected to the axles by means of worm 
gearing as far as this type of transmission will go in the 
matter of power, and using electric transmission beyond this 
limit and without supercharge. The vertical type, however, 
can be built with or without supercharging arrangement as 
the demand may warrant. 

Auxiliaries 

1. Variable Air Pump—The most important auxiliary is 
the scavenge pump, now under the double role of scavenger 
and supercharger if the engine selected is a two-cycle; super- 
charger only if the engine is a four-cycle. As we are ad- 
vocating the two-cycle engine for railroad work, we need 
not concern ourselves with the four-cycle engine in the pres- 
ent instance. The role of scavenger is the minor of the two 
in point of volume, as the amount of air blown out in the 
scavening process is only about 25 to 30 per cent of the total 
volume of free air handled by the pump. We may now 
give this pump a better name and call it simply a “Variable 
air pump,” since the volume of air it will have to handle will 
vary with the degree of supercharge desired. But since the 
volume of air at delivery must remain the same, it follows 
that only the initial volume of free air will vary. This vari- 
ation will oscillate between 1.5 to 2.0 times the volume 
wanted at no supercharge down to any point in between. 

If the pump is of the reciprocating type and attached to the 
engine it would have to be constructed single acting with 
variable stroke. The variation in stroke can be obtained 
with a modification of the Stevenson link motion, which in 
itself is simple but adds moving parts to the engine. If the 
pump is made independent the variation in volume and 
pressure can most easily be accomplished with a turbo- 
blower by varying the speed. This, while absorbing a lit- 
tle more power, is the most satisfactory method, permitting 
the variation of the blower speed independent of the engine 
which would be an advantage in starting the locomotive. 

The scavenging and supercharging process offers many 
possibilities which can be enumerated as follows: 


Attached pump with variable strecke. 

Completely detached pump, Diesel driven. 

Completely detached turbo-blower. 

Attached normal scavenging pump delivering air up to 10 Ib. gage, and 
Diesel driven booster for higher supercharges. 

Attached normal scavenge pump as above, but supplemented by an ex- 
haust gas driven turbo-booster. 
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In working up a specific case of a projected locomotive, 
all the above methods could Le figured out carefully to deter- 
mine which one would be better suited to the conditions to 
be met. 

2, Air Compressor—Second in importance is the air com- 
pressor, which must perform the duty of supplying air com- 
pressed to a suitable pressure into steel flasks for use in start- 
ing the locomotive. If we assume the storage pressure to be 
2,500 lb. per sq. in., and assuming that the air stored should 
be sufficient for ten cold starts, then the compressor capacity 
should be of not less than .225 cu. ft. delivered at the above 
pressure per actual b.hp. of the main engine. It would have 
to be a three stage machine, independently driven by a small 
Diesel engine. It would be advisable to split the capacity 
into two units on the assumption that one smaller unit only 
could make up the air used in ordinary service, bringing into 
play the second unit in case of emergency. Air compressors 
of such characteristics are obtainable, being produced by sev- 
eral firms for the U. S. Navy for torpedo work. 

3. Water Circulating Pump—The water circulating pump 
need not be different from that used in ordinary commercial 
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service except that it would have slightly greater capacity to 
dispose of a greater amount of heat as the high supercharges 
would develop. The water service must be supplemented by 
a suitable cooler preferably of the radiator type. 

4. Lubricating Pumps—No important change from stand- 
ard practice is necessary in this auxiliary. The engine being 
properly designed, no unforeseen lubricating problems should 
arise as far as the main reciprocating elements are concerned, 
with the possible exception of the cylinder lubrication, where 
the longer periods of high heat may demand more careful 
attention to the oil distribution. Appropriate coolers and 
filters for this service must also be provided. 

5. Miscellaneous Auxiliaries—(a) Mufflers —These will 
require careful attention in their design, due to the high 
exhaust pressures and temperatures. 

(b) Air brake arrangements are simplified as plenty of 
air at high pressure is available and can be reduced to the 
desired pressure for this service. 

(c) Heating arrangements will be simplified as the waste 
heat either from the exhaust or the circulating water can 
be utilized to produce hot water for heating the train. When 
the circulating water is used, the heating system will act as 
a cooler thus reducing the duty of the cooler proper, the ex- 
haust heat can then be used to raise the temperature of the 
circulating water after it leaves the engine, thus eliminating 
further radiation losses as would be the case with an exhaust 
heated boiler. 

(d) Lighting arrangements present no special difficulties. 

(e) Whistle or syren can be operated by compressed air. 

(f) Cooling arrangements for the circulating water can be 
developed along the same lines as automobile radiators and 
present no special difficulties. 

(g) Fuel sufficient for at least 500 miles can be stored 
in the locomotive cab without resorting to a tender. This 
range is beyond the present day practice covering single runs 
by one locomotive or one crew, being in excess of ten hours. 

(h) All the minor auxiliaries of the steam locomotive are 
eliminated, such as superheaters, feedwater heaters, feed 
pumps, injectors, stokers, boosters, etc., which while replaced 
by others in a Diesel locomotive are in greater number than 
in the latter. 


General Constructional Considerations 


Outside of the suggestions relative to the type of construc- 
tion previously made, the following considerations are worthy 
of note: 

1. In general the engine proper would mark a slight de- 
parture from the present accepted types on account of the 
special air pump and different working cycle. For this 
reason the name of “Thermo-Locomotive” is more fitting 
4han “Diesel-Locomotive.” 

2. The scavenging process must be specially controlled 
and of easy manipulation. 

3. The supercharging control must be intertwined with 
the fuel control, so that the operator can vary both at will 
without having to abandon his station. 


4. The fuel control must be made flexible so that the 
amount of advance and cut-off can be varied within wide 
limits. 


Conclusion 


This discussion even if considered in the nature of an 
academic study demonstrates that the Diesel engine loco- 
motive is not an idle dream nor an impossibility, in fact is 
far more practical than it is generally supposed. The time 
is near at hand when fuel and other contributing economical 
factors will demand a show down and in such event the 
pioneer, the one with the nerve to lead the way, will reap the 
benefits. It is hoped that this brief review will arouse suf- 
ficient interest to stimulate further discussion of the subject. 


Apprentice Makes Constructive Suggestions 


Comments Also on Advantages of Some of the Latest Developments 
of Santa Fe Apprentice Course 


Second Prize* 


By Harrison Lee Price 
Apprentice, Atchison, Topeka & Santa Fe, Ft. Madison, Iowa 


partment of the railroad, needs trained, loyal employees 
and supervisors. From a well organized, efficient 
apprentice department, such as exists on the Santa Fe, a 
supply of such men is always available. The confidence 
which the company places in 
the results of its training 
methods is evidenced by the 
number of graduate appren- 
tices now filling supervisory po- 
sitions. That this confidence 1s 
not misplaced is proved by the 
efficiency maintained in the de- 
partments employing a prepon- 
derance of graduate apprentices. 
With all due respect to this 
splendid organization, however, 
there are some practices which 
I have labeled with a question 
mark and some suggestions for 
improvements which might be 
embodied in “my apprentice 
department.” 


First Impressions of New 
Apprentice 


I would start the training of 
the apprentice with several 
hours of good heart-to-heart ad- 
vice from some member of the 
apprentice board or some in- 
structor properly qualified to 
deal with such subjects as the 
safety movement, shop rules and 
practices, loyalty and its re- 
wards, and the benefit of ap- 
plying oneself to and taking a 
real interest in the trade. The 
object of this talk would be to 
leave with the apprentice impressions, which if properly 
followed up by the instructors, ought to be a material aid 
in getting him into the proper kind of shop habits and prac- 
tices during that trying period—the first few weeks—when 
everything is new to and tends to distract the beginner. 

Should the boy start in the machine shop or in the erecting 
shop and roundhouse? For several very good reasons it 
appears to me that the proper order of events is to receive 
the machine and bench experience first. By starting on the 
machine first he learns what is the proper fit for bolts, pins 
and bushings; how much drive to allow, etc.; whereas, if he 
had started on the floor work first, he would sooner or later 
come in contact with a certain class of mechanics, whose sole 
idea is to get by as easily as possible, and receive from them 
an assortment of distorted ideas, which would certainly in- 


Tz mechanical department, more than any other de- 


“This article was awarded the second prize in the competition for regular 
apprentices which chsed Scptember 1, 1923. Prize awards were announced 
in the Railway Mechanical Engineer for December, 1923. 


The first prize 
article will be found in the January, 1924, issue, page 11. 
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fluence his training. He would have seen these accept a 
loose bolt or send a properly fitted one back for a little more 
filing because it was in a difficult location to drive and 
might call for a little extra exertion if driven with a proper 
fit, accompanied with some such remark, “No one will ever 
know the difference after the 
nuts are tightened.” Or a 
bushing will be sent back to be 
turned or bored some more, 
when some labor on a bar, 
pinching or prying some part of 
the machinery into alinement, 
would have answered the same 
purpose with the result that the 
machinerv would have func- 
tioned far better. 

The lad who started on the 
floor would not be equipped by 
training to ward off such prac- 
tices and might himself fall 
into this habit without realizing 
his error. Then, when he does 
come to his machine work he 
will be prone to allow “‘just a 
little more on this fit” to make 
absolutely sure the bushing will 
go on the pin. Even though he 
now knows that it is wrong 
practice, the temptation is too 
great and he is in a class with 
the poor mechanics. 

On the other hand, the boy 
who started on the machines 
knows how to distinguish be- 
tween the right and wrong and 
demands that his machine work 
be up to the standard, or he 
will not accept it. Then, too, 
in machining the various parts, 
he becomes acquainted with the nomenclature of the locomo- 
tive and more or less familiar with the general location of 
the parts. Now when he finally comes to the erecting shop, 
he very soon connects up his knowledge and much sooner 
than the fellow who started on the floor work acquires a 
pretty good working idea of the construction and location, 
with the relation to their interrelated parts, of the various 
components of the locomotive. He. therefore, has the ad- 
vantage of being able to give his undivided attention to the 
problem of the moment and general erecting shop practices. 
If the boy is put to work with a mechanic, which is unavoid- 
able if only a beginner, he is liable to be the “goat” of an- 
other bad shop practice. That is, the mechanic has a 
tendency to make of him a low-paid helper, which is a rank 
injustice to the boy. At best this can only be minimized and 
then only by a careful selection of the machinist and by 
the closest and constant observation on the part of the 
apprentice instructor. 
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The School Room Work 


Then there is the problem of school. There is no ques- 
timing the benefit to be derived from the technical training 
of the school room, but the apprentice, like every other boy, 
has, as a rule, a natural distaste for the confinement of the 
school room, more especially when the school is held after 
working hours. The Santa Fe allows pay for school hours 
but does not allow credit on agreement for it. Conse- 
quently some further inducement to attend school should be 
made in an effort to avoid the use of the drastic measures 
sometimes resorted to. And this is my solution. Every 
fellow looks forward to his graduation with more or less 
anticipation. Building around that, in which he evidently 
takes interest and pleasure, should produce results. In 
short, give him credit on agreement for hours in school, even 
if necessary to increase the total hours on. indenture. This 
method would not permit the apprentice to complete his time 
any faster than the present system, but would delay his 
graduation to the extent that he cut school. 


Give Apprentice Responsibility 


A plan now in the experimental stage on the Santa Fe, 
which offers many exceptional opportunities for the wide- 
awake apprentice and at the same time rounds out, or com- 
pletes his shop training, is to give the apprentice charge of 
a gang to overhaul a locomotive in the back shop for gen- 
eral or heavy repairs. He is, of course, watched pretty 
closely to avoid any costly errors, but the responsibility for 
the locomotive is put up to the apprentice. Some of the 
things which highly commend the plan are: (1) It tends 
to bring out the amount and quality of his executive ability, 
and how well he keeps a cool, level head under the obstacles 
which every day confront the foreman in a locomotive shop. 
(2) He will take a great deal of pride in “his engine” and, 
desiring every part to be right, he will realize now if never 
before, the value of accuracy. (3) Not wishing to delay 
the locomotive, when due out of shop, he grasps the neces- 
sity for speed, which coupled with the aforesaid accuracy, 
is efficiency. (4) That the company sees fit to trust him with 
this responsibility, raises it in his esteem, and this is akin 
to loyalty. Thus the apprentice, himself, fosters the three 
great requisites of an ideal employee: Accuracy, efficiency 
and loyalty. For the individual, no better time could be 
chosen for the enactment of the plan. He is equipped by 
nearly four years training to undertake the responsibility, 
and in only a few weeks he will be a journeyman mechanic, 
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when he will kave need to remember the lessons recently 
brought so fórcibly to his attention. 


Apprentice Board 


What appeals to me as being a big step in the advance- 
ment of apprenticeship methods is the establishment of the 
apprentice board. When an instructor has a number of ap- 
prentices under his supervision, a few will naturally be 
slighted of his attention. Consequently it will fall to the 
lot of the gang foreman to watch over some apprentices. 
The apprentice board, composed of certain supervisory 
officers, and all foremen having apprentices working for 
them, meets each month to discuss the progress of appren- 
tices. In this way first-hand information is obtained on 
each boy and this, of course, determines his future handling. 
This information, which goes into the official records, can- 
not be other than unbiased, and is therefore a dependable 
gage of the boy's progress in the shop. Whereas, under a 
one-man system (shop instructor), prejudice and partiality 
are bound to creep into the reports. As a mechanic's record, 
while an apprentice, may often be the deciding factor of his 
promotion, one realizes the value of trustworthy records. 

At the age when a boy is serving an apprenticeship, his 
mind is more susceptible to an impression and more capable 
of retaining that impression than at any other time. What 
is shown and taught to the average boy at this time, will 
remain with him. Therefore, too much care cannot be taken 
in the selection of the instructor who will teach the appren- 
tices, for upon him depends to a large extent whether the 
boy be graduated a good, bad or indifferent mechanic. Too 
often the instructor criticizes the mistakes and poor work 
and has no praise for work well and faithfully performed. 
Just as every one expects censure for his mistakes, so should 
he be encouraged occasionally with a few words of well- 
placed, deserved praise. 

It has been my experience that the instructor (usually a 
graduate of the Santa Fe apprentice school) is chosen for 
his more than average mechanical ability and unswerving 
loyalty. Consequently, when even full paid men look to him 
for advice why should I not listen to his instructions and 
have full confidence in what he says and does? 

To make a success of this department it has been the 
policy of the men who fostered it to give full value on 
investment. From this policy might be derived a “high 
point” for us apprentices—that the benefit to be derived 
from an apprenticeship will be proportionate to the effort 
(or investment) put into it. 
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Welding and Cutting in Freight Yard Repairs 


Parts That May Be Needed, Procedure to Be Followed, Precautions 
That Should Be Taken—Scope for Cutting 


By H. W. L. Porth 
Master Car Builder, Swift Refrigerator Company, Chicago 


OR convenience of presenting this subject, it will be 
divided into two parts: First, welding in connection 
with car repairs; second, cutting in connection with 
car repairs, including cutting of parts preparatory to welding. 
The welding of railroad car parts is controlled by the 
Committee on Welding of the American Railroad Associa- 
tion, Mechanical Division, who, several years ago, made a 
thorough investigation of such welding. In 1919, this com- 
mittee found it “necessary to confine autogenous welding 
within specified limits on structures subject to alternating 
stresses and prescribe definite instructions to govern such 
welding.” The penalty for not conforming to the rules 
prescribed and included in the rules governing the inter- 
change of cars, is that cars cannot be interchanged. 


Limitations of A. R. A. Rules 


The use of either gas or electricity is permissible in mak- 
ing such welds. We have had little success in the use of 
arc welding generally on car parts and, for the purpose 
of this discussion, we are only considering the welding of 
such parts by the oxy-acetylene process. 

According to the limitations as prescribed by the Welding 
Committee of the A. R. A., the welding of fractures is not 
permissible on the following parts: Axles, arch bars, car 
wheels, grab irons, sill steps, truck equalizers, spring or 
bolster hangers, brake staffs, brake wheels, coupler bodies, 
knuckles, kunckle pins, locks, lifters and throwers, tanks of 
tank cars, any parts that are made of alloy or heat treated 
carbon steel and the top chord angles of open-top all-steel 
cars only under certain conditions. 

The building up of worn surfaces is permissible on car 
parts subject to compression only, such as spring or bolster 
hangers, holes in levers, center plates, truck sides, bolsters, 


*A paper read ore the Internaticnal Acetylene Association, Chicago, 
November 44, 
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- original section. 


column castings and journal boxes. In the case of spring 
or bolster hangers and holes in levers, the material remain- 
ing in the part must be equal to at least 80 per cent of the 
original section. In the items of center plates, truck sides, 
bolsters, column castings and journal boxes, the material 
remaining in the part must be equal to 60 per cent of the 


Welding a Cast Steel Truck Side 


The building up of worn surfaces is also 
permissible on coupler bodies, knuckles, locks, lifters and 
throwers. 

The welding of fractures or cracks is permissible on car 
and roof sheets, cast steel truck sides, pressed and structural 
steel truck sides, bolsters and transoms, cast steel bolsters, 
draft castings, brake beams, cast steel coupler yokes, car sills, 
posts, braces, stakes, carlines, side plates and end plates, and 
other car parts subject to compression only and those not sub- 
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ject to high tension, except as otherwise prohibited. The regu- 
lations do not permit of the welding of these parts unless 
removed from car or truck, except truck transoms, car and 
roof sheets, draft castings, car sills, posts, braces, stakes, 
carlines, side plates and end plates. On the items of cast 
steel truck sides, pressed and structural steel truck sides, 
bolsters and transoms, cast steel bolsters, brake beams and 
cast steel coupler yokes, welding is permitted only when the 
area of the fracture is less than 40 per cent of the total 
area through the section at the point of fracture. Welding 
of a fracture is not permissible when located within 6 in. 
of an old weld. 

These rules also provide for the conditions under which 
the welding must be done, the preparation for welding, the 
method of making welds, the reinforcing of the welds at 
fractured points, the annealing and the stamping of welds 
made for identification purposes. This information includes 
the date of the weld, the railroad making the weld, the shop 
where the work is done and the welder’s identification mark. 

These rules are somewhat strict in limiting the parts that 
it is permissible to weld. This, doubtless, was a result of 
the reaction against welding some few years ago, brought 
about by the exceptional amount of filling up of cracks and 
fractures with the welding rod and the lack of consideration 


Double Forge for Preheating Axles Preiiminary to Building Up 
Collars 


for the conditions under which the weld was made or the 
stresses to which the parts might be subjected in service. 
This might be termed in railroad welding “the era of poor 
welding.” It was the period during which welding came 
into wide use and was grossly misused because of the lack 
of proper control and a proper knowledge of the processes. 


Necessity for Welding 


There are three reasons for the welding of car parts: First, 
parts breaking or fracturing, including parts of wrought 
steel, cast steel and malleable iron; second, parts worn 
beyond safe or operating limits, including parts of wrought 
steel, cast steel and malleable iron; third, manufacturing of 
car parts of wrought steel. 

The welding or building up of malleable iron parts can- 
not be considered good practice under any circumstances. It 
is sometimes necessary to weld such malleable parts, using 
bronze welding rod, to overcome critical situations, but 
under no circumstances can such practice be recommended. 


Conditions Under Which Welding Must Be Performed 


In some cases welding is done in place on the car and 
under certain conditions it might be considered good prac- 
tice. The welding of parts in place, however, should be lim- 
ited to those that are subjected to compression only—which 
are rather few when properly analyzed—or parts that can 
be completely relieved of stress while the welding is being 
done. Such parts include: Steel body bolsters, striking cast- 
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ings, side frames, draft castings, wrought iron draft mem- 
bers and corner plates. However, the welding of parts in 
place must be properly controlled by having the conditions 
right and the welding must be limited in extent. 

The welding of all these parts is best handled when the 
parts are removed from the car and the work is done in the 
shop. When parts are removed from a car it is then pos- 
sible to pre-heat them and attain the advantage of slow 
cooling in the shop, thereby annealing the welded job and 
saving both labor and gas in making the welds. It is also 
possible to arrange the part being welded to a position that 
will permit of the best welding, whereas, if the work is done 
on the car the welder must handle the job the best he can. 


Characteristics That Must Be Attained 


The following characteristics are vitally essential in the 
welding of broken and fractured parts where machinery is 
not necessary. First, high ductility. Car parts are sub- 
jected to alternating stresses in service; therefore, only poor 
results can be expected from welding where this character- 
istic is low. Second, high tensile strength. The part prob- 
ably was fractured because of a porous casting stressed 
beyond the elastic limit or because of fatigue. It is, therefore, 
good practice to increase the cross section at the fractured 
point by building up the area to a greater cross section than 
in the original part, thus reducing the unit stress for the 
same applied loading. Third, high elastic limit. The welded 
material, particularly at the weld and within the affected 
zone, should be as elastic as possible to recover from the 
applied stresses. This is especially important when the 
welded part is of rolled steel. 

During the era of poor welding, to which I have previous- 
ly referred, we were having a lot of trouble from poor weld- 
ing. We would weld parts and put them on a car, only to 
find that they were cracked—oftentimes before the car had 
even gotten out of the shop. It was at that time that we 
discovered the necessity of properly controlling the character- 


* istics that must be attained in the welding of such parts. In 


doing this, we have eliminated all difficulties attached to our 
previous experience. 

On building up worn parts the principal desirable char- 
acteristic is low hardness—especially where machining is 
necessary—and absence of slag inclusions in the weld which 
seriously affects machine tools. On other parts, hardness 
is somewhat desirable where it is only necessary to grind 
the part to a contour or gage, thereby permitting of longer 
life. 

Caliber of Workmen 


It is absolutely necessary to have good workmen if good 
work is to be expected. They must be men who understand 
what they are doing and interested enough in their work to 
do it in the best possible manner. They also must under- 
stand the limitations of the different welding processes as 
they are obliged to determine at times whether it is good 
practice to do a welded job or not. 

We have had our best success by training our own men 
under proper supervisión and by checking up our several 
plants at which welding of car parts is done, by periodical 
visits on the part of the men supervising this work. 

I believe that under the present regulations of the A. R. A., 
Mechanical Division, considering the development of the art 
during the past three or four years, welding is somewhat 
hampered, and that with the proper control of the process 
its scope will be considerably enlarged. 


Welding Cast Steel Truck Sides 


As the average weight of these castings is about 500 Ib., 
wall cranes are provided for placing the casting in such 
welding positions as will permit the easiest performance of 
the work. These castings as removed from cars are usuallv 
extremely rusty, and it is necessary to remove the rust and 
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scale before the welding of cracks in the flanges can be 
undertaken. Ordinarily no pre-heating or annealing is done. 


Welding Truck Bolsters 


These castings weigh from 600 to 800 lb. Failures are 
usually cracks in the top part of the casting. Many times 
it is necessary to cut a groove across the entire top flange of 
the bolster before welding is started. The part is pre-heated 
at the point to be repaired, and after welding is completed 
it is re-heated and allowed to cool slowly to attain the 
maximum annealing effect. 


Welding Spacing Castings, Draft Arms and Coupler 
Yokes 


These are moderate weight steel castings, weighing around 
200 lb. It is the usual practice to heat these casting’ pre- 
paratory to welding but not to make any considerable effort 


to anneal. 
Welding Axles 


The standard railroad car axle has a collar at each extreme 
end, which when new is from 5% in. to 7g in. thick, depend- 
ing upon the capacity of the axle. This part of the axle 
is subjected to considerable end wear. Many times axles 
are defective merely for this reason, and it is possible to 
build up the collars sufficiently to allow machining a full 
thickness collar on the axle. This is done by pre-heating 
the axle in a forge built to heat both ends of the axle at the 
same time. Two welders work on an axle, one on each end, 
the axle being rotated in rolls as the welding progresses. It 
is necessary in building up axles to keep the slag inclu- 
sions at the very minimum to prevent excessive tool wear 
when machining. 


Welding Spring Planks 


This part sometimes is made of pressed steel and some- 
times of a structural shape. These parts become defective 


A Special “Z” Type Tip Is Used on Coupler Work 


from fractures in the flanges or at the edges. No pre-heating 
or annealing is done. The point of fracture is thoroughly 
cleaned and welded from both sides. At one time we at- 
tempted to weld these parts when they had entirely broken 
but had to discontinue the practice because of many failures. 
The part is subjected to considerable torsional stress. Be- 
cause of the low ductility in the weld and the zone adjacent 
to the weld, the stresses set up in the parts in service soon 
caused them to fail. 
The wire used by us in the welding of cast and wrought 
steel parts has the following chemical characteristics: 
Carbon 


Manganese 
Phosphorous 
Sulphur 


A ae cached ads adr ese ave wal eee .04 per cent Maximum 
bd hae hgh ae ae E E .15 per cent Maximum 
.925 per cent Maximum 
.03 per cent Maximum 


.. . ...0.......—.—.—.< 0. .1.0.... 


.6..0.0.100001000090. 000600000000. 


The development of apparatus has become, in some cases, 
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necessary to permit of welding; for instance, in the case of 
welding fractures in a coupler face. This, although not per- 
missible under the A. R. A., Mechanical Division, rules, has 
been successfully accomplished by welding such fractures 
inside and outside. In order to weld inside, it was neces- 
sary to develop a special “Z” type tip that would permit 
the tip to enter the opening for the lock lift. This tip has 
Leen indispensable also in the welding of heavy sections of 
large pieces, where, with the ordinary tip, it would be ruined 
in a very short time because of the intense heat in close 
quarters. 

We use the electric arc process in welding some parts. 
This is done where merely building up is the desired re- 
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pair, and we have found that the oxy-acetylene process is by 
far the better:in general welding, because, with this process, 
it is possible to obtain the characteristics that are necessary 
and which have previously been outlined. 


Cutting in Connection with Car Repairs 


The use of a cutting torch on the repair track has been 
widely extended in the past few vears. It is used for the 
cutting of parts preparatory to welding with great success, 
in place of cutting out such grooves with a chipping hammer 
or a grinding wheel. 

We have tried all three practices and have found that 
cutting with the torch is preferable, as no additional equip- 
ment is required, the equipment is always ready for use in 
the welding shop and greater speed can be attained. 

The cutting of rivets, bolts and nuts is handled much 
easier and possibly no more expensively than cutting with 
a cold-cut chipping hammer or rivet-buster and with less 
deformation on the parts cut. This is especially true in the 
cutting of rivets where the re-riveting of the parts is to be 
done. The rivets can be cut off with the cutting torch and 
backed out with little, if any, deformation of the steel parts. 

Another wide cutting use is in cutting holes for either 
rivets or bolts in car parts in place. Instead of drilling with 
an air drill and “old man” or ratchet drill a hole can easily 
be put in any steel part where necessary. The holes so cut, 
according to good practice, should be smaller than the rivet 
size so as to permit of reaming after cutting with the torch. 
Again, the rigging up for reaming is much simpler than 
rigging up for drilling. 

For general cutting purposes, we have found the use of 
hydrogen, as a fuel gas, to be very successful. 

The caliber of workmen in cutting is not so vital as in 
welding. We have been successful in employing apprentices 
for handling all cutting work. After they have gotten ac- 
customed to the handling of regulators, torches and apparatus 
in general, they are then given an opportunity to learn the 
art of welding. 


Freight and Passenger Car Orders in 1923 


Orders Large though Less than in 1923; Continued Development in 
Design and Use of Self-Propelled Cars 


HE volume of orders for either freight or passenger 
T train cars placed by railroads in the United States 

in 1923 was less than in 1922. On the other hand, the 
orders placed by Canadian railroads were very much larger 
than in the preceding year. Export orders for any kind of 
rolling stock were few and unusually small. 


Freight Car Orders 


The freight cars ordered during 1923 for service in the 
United States totaled 94,471, or about half as many as in 
1922. The orders for Canadian service totaled 8,685 as 
compared with 746 for the previous year. Only 396 cars 
were ordered for export against 1,072 in 1922. A summary 
of the freight car orders for the last nine years is given in 
Table I. 

A large proportion of the orders for freight cars, which 
were booked during the years 1922 and 1923, were placed 
in the last few months of 1922 and in the early part of 
1923. This serves to account for the fact that the reported 
production of freight cars for domestic service showed a total 


TABLE 1I—ORDERS FOR FREIGHT (CARS SINCE 1915 


Year Domestic Canadian Export Total 

A traces 109,792 naass 18,222 128,014 
A Sao vee eho 170,054 = = ,.... 35,314 205,368 
O hk EE W9;8075 eae 53,191 132,558 
1918 in ac ah eeu eae 114,113 9,657 53,547 177,317 
1919 anua yea aia 22,062 3,837 3,994 29,893 
A A A 84,207 12,406 9,056 105,669 
A i 6 E 23,346 30 4,982 28,358 
1922 a bas nga ecb ad 180,154 746 1,072 181,972 
E oak cade le ew oo 94,471 8,685 39 105,552 


Prior to 1918 Canadian orders were included in domestic. 


of 175,748 cars in 1923 as compared with only 66,289 cars 
in 1922. 

The expenditures for additions and betterments made by 
United States railroads in 1922 was approximately $440,- 
000,000. For 1923 it is estimated that these expenditures 
will amount to $1,075,897,940, of which $415,923,534, or 
39 per cent, was for freight train cars. 

The types of freight cars ordered for service in the United 
States and Canada are shown in Table II. 

Only one order for cars of unusually large capacity was 
placed during 1923; namely, that of the Virginian for 1,025 


Tastre I]—Tyres or Freicut Cars ORDERED IN 1923 For Use IN UNITED 
STATES AND CANADA 


Type Number Per Cent 
F—Flat and Logging ................ 5,466 5.3 
G—Gondola ....ssssessesssssssaseceo 18,764 18.2 
H=Hopper Gass waned A a 22,349 21.7 
R—Refrigerator nm. a 6,457 6.2 
S—Stock and poultry .........o..o.oo.. 1,214 1.2 
T= Tank reitse unrin be e POLES 5,112 5.0 
V—Ventilated box ...... ccc cece eee ..o abia a 
KS BOX ANSE Reese eR wee 41,535 40.3 

Ballast and dump ................ 1,030 1.0 

Not classified ......ooo.oooooo.... 571 0.5 
IN —GCaboose: ansia ao R tare 658 0.6 

Total iid eatilosecteae dd eee Ge a ws 103,156 100. 


gondola cars of 240,000 lb. capacity. Included among 
the orders for gondola and hopper bottom cars were an addi- 
tional 12,311, of which the capacity was 140,000 lb. This 
was about one-fourth of all cars of these types. 

The outstanding freight car development during the past 
year has been the culmination of effort of the American Rail- 
way Association toward the development of standard box car 
designs, in the report of the Mechanical Division Car Con- 


struction Committee at this year’s convention. This report 
submitted proposed standard designs of single-sheathed com- 
posite and all-steel box cars. Following failure to secure the 
necessary two-thirds vote on the first letter ballot to which 
the designs were submitted, they were again submitted to the 
members of the Mechanical Division with slight modifica- 
tions to meet the more important objections developing as a 
result of the first letter ballot, for their action a second time. 
The letter ballot closed on January 19 and the results will 
soon be announced. 


Passenger Train Car Orders 


Orders placed in 1923 for passenger train cars for service 
on the railways of the United States totaled 2,291, as com- 
pared with a total of 2,382 cars in 1922. Cars ordered for 
use on Canadian railways totaled 266 in 1923 as compared 
with only 87 in 1922. Orders received for export during the 
past two years have been insignificant. A tabulation of the 
orders placed for passenger train cars during the past eight 
years is Shown in Table ITI. 

An idea as to the expenditures being made for new pas- 
senger train equipment can be obtained from a recent report 
of the Bureau of Railway Economics, in which it is estimated 


Taste 111-—ORDERS FOR PASSENGER EquiPMENT Cars SINCE 1916 


Year Domestic Canadian Export Total 
1916 oiei sidras ee Bes 2,544 ace 109 2,653 
E e cece S 1,124 oe 43 1,167 
TOS: 4 nwieaks dee Baas 109 22 26 157 
ED E Muerte a 292 347 143 782 
1920 ccs inana iea 1,781 275 38 2,094 
TITLE io Rd 46 91 155 492 
O di 2.382 87 19 2,448 
1923 daa 2,291 266 28 2,585 


Prior to 1918 Canadian orders were included in domestic. 


that the expenditures for additions and betterments of pas- 
senger train cars during 1923 would amount to approximately 
$50,000,000. 

While a large number of cars were ordered and installed 
during the year, it does not mean that the number of cars 
available for service has been greatly increased. It means 
rather the replacement of old equipment and more particu- 
larly the substitution of steel for wood equipment. The 
number of passenger train cars in service, for example, at 
the end of 1918 was 53,941, and on September 30, 1923, the 
total was only 54,349. In the first three-quarters of 1923 
the installations were 1,858 and the retirements, 1,765. 

Information in regard to the types of passenger train cars 
ordered in 1922 and 1923 will be found in Table IV, which 
includes all cars for service in the United States and Canada, 
but omits those for export. 

The few outstanding developments in passenger car con- 
struction during the past year have had to do, not with the 
engineering features of the design, but with those features 
of arrangement and finish which affect the comfort and 
pleasure of the traveler. The Pullman Company has de- 
parted from the conventional type of arrangement of its 
sleeping car sections by the installation of semi-permanent 
and permanent headboards, both designed to increase the 
privacy and comfort of travelers in open-section cars. 

A pleasing departure from the conventional standard in- 
terior finish, with which most recent passenger equipment has 
been characterized, was made by the Baltimore & Ohio in 
the interior of its so-called Colonial dining cars. In these 
cars the window design includes fan and side lights char- 
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acteristic of the architecture of the Colonial period, and 
lighting fixtures in keeping with this treatment have been 
used. 

American architecture holds enough of pleasing effect in 
line, proportion and ornamentation to provide a wide range 
of individuality in finishing passenger equipment interiors, 


Tate IV-—Tvres or PASSENGER EQUIPMENT Cars ORDERED FOR USE IN 
UNITED STATES AND CANADA 


1922 1923 

Coach, combination passenger, etc. ...ommo mmm... ooo 1,337 736 
Sleeping, parlor, chair, etc. .........ooooooooor rom... 248 488 
A arc A A eae. ae eee ee oa a ee 71 76 
Baggage, express, mall ...... 0... 0.0... e... .oo...o 424 415 
Express refrigerator podas bare. heey spay ewe ada 270 400 
A AA A ttn xan ay She ee, lava 25 323 
Horse “isla dd A ES he ee ee ees 19 16 
Private, business, misce ave Us co. ee ee es 9 15 
Gasoline motor and tracts acs eke veto a da Not listed 78 
Storage battery Motor caia Caden 3 8 
A Wa eS So ae eS ee E eee een 1 2 
Teral sorain nee tate te reve Rance. atte ek a RNG ae de wie A 2,469 2,557 


particularly those of club and dining cars, in a manner 
that mav add an element of pleasure to travel on American 
railwavs that, with a few exceptions, has been lacking in 
the equipment built during the past 10 or 15 vears. 


Self-Propelled Cars 


During the year 1923, orders were reported by the rail- 
roads of the United States and Canada for 69 gasoline motor 
driven rail cars, 9 trailer cars, 8 storage battery motor cars 
and 2 steam motor cars. In addition, there were export 
orders for 22 gasoline rail motor cars, which included 12 
for the South Australian Railways, 5 for the National Rail- 
ways of Mexico and 3 for the Havana Central in Cuba. 

Self-propelled cars were ordered by 46 railroads in the 
United States and by two railroads in Canada. Among the 
larger roads, which ordered such equipment were the Balti- 
more & Ohio; Chicago, Burlington & Quincy; Chicago Great 
Western; Cleveland, Cincinnati, Chicago & St. Louis; Dela- 
ware & Hudson; Erie; Great Northern; Lehigh & New 
England; Lehigh Valley; New York, New Haven & Hart- 
ford; Pennsylvania; Philadelphia & Reading, and the Ca- 
nadian National. l 

During the past year there has been a noticeable change 
in the trend of development of motor-driven passenger cars 
from that which characterized the early installations in the 
recent reintroduction of this type of equipment. At the out- 
set the motor cars for railroad use were largely confined to 
adaptations of standard motor truck chassis. Aside from 
the special body, the use of a light four-wheel leading truck 
and the application of flanged steel tires, the equipment 
was very largely built along the lines of standard automo- 
bile practice. Although there was a field for this type of 
equipment, it soon became apparent that it could not meet 
the conditions imposed in many cases where the railroads 
were not only willing, but anxious to install self-propelled 
motor car service. 

During the past year the tendency has been largely toward 
the development of units of greater carrying capacity, 
equipped with motors sufficiently powerful to maintain steam 
train schedules with the heavier cars, or when hauling a 
trailer. This has taken the development out of the strictly 
motor truck feld and has called for considerable pioneering 
in the development of a satisfactory motor unit and trans- 
mission system. The present tendency is toward the use 
of double-end control, and there are at least three types of 
control and transmission for which double-end control has 
been developed. These are the hydraulic transmission, the 
mechanical transmission of the automobile type with electro- 
pneumatic control, and the electric transmission and control. 

One of the interesting developments of the year is the 
application of gasoline motors to standard railway coaches, 
‘using two motor units per coach. This depended on the suc- 
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cessful development of a synchronous electro-pneumatic sys- 
tem of operating the mechanical transmissions of the two 
motors, one for each truck, which was accomplished by the 
Oneida Manufacturing Company in its installation on a 
Chicago & North Western coach. 

In general, the tendency is away from the ready-made 
equipment, conforming largely to automobile standards, and 
in the direction of conformity to standard railroad practice 
in a constantly increasing degree in all parts of the equip- 
ment except the motor and transmission, which are the sub- 
jects of special development for this field. 

Considerable attention has been given during the last 
two years in America as well as in Europe, to the possibilities 
of the Diesel engine as the prime mover both for self-pro- 
pelled cars and locomotives. Its high thermal efficiency and 
the character of the fuel which it uses, makes it highly at- 
tractive for both these purposes. Its low torque at slow 
speeds and the comparatively large amount of energy re- 
quired to start it, as well as its comparatively limited de- 
velopment in types of sufficiently high speed to bring the 
weight per horsepower within practicable limits for either 
service, are conditions which future developments must over- 
come before dependence can be placed on this type of prime 
mover for railroad service. In the meantime high-power, 
high-speed gasoline engines, with the disadvantages of their 
short life and relatively high maintenance costs, as compared 
with the smaller sizes used in automobile practice, must still 
be the mainstay of immediate developments involving the 
use of internal combustion motors. 


Mounting Steel Car Wheels 


By W. F. Tidswell 


THE fitting of steel wheels on axles differs considerably 

in detail from that of cast iron wheels; the boring of 
the wheel is necessarily slower and greater care must be 
exercised to produce a smooth and parallel bore. Special 
cutters are used, and finer feeds. The axles are prepared in 
much the same way as they are for cast iron wheels but the 
wheel seat, if anything, should be freer from tool marks and 
perfectly round. The maximum and minimum tonnage at 
which wheels are pressed on varies with the different rail- 
roads according to their particular ideas of safety, and each 
may be good practice. 

As far as I have been able to observe, 11 tons per inch 
of diameter for minimum pressure and 15 tons per inch of 
diameter for maximum pressure will give the desired results. 
There is such a thing as putting the wheels on at too high 
a pressure; if extremely high pressure is used, the metal in 
the wheel hub will expand to the elastic limit and take a set, 
and, in that event, the wheel is not as tight as it would have 
been if put on at a lower pressure, keeping the stresses under 
the elastic limit. There is still another reason for not putting 
wheels on so tight and that is that some day tnese wheels 
will have to be pressed off. The removal of wheels from 
axles that have been in place for a long period is sometimes 
very difficult, and cutting the hub or plate with acetylene 
gas to relieve the pressure is necessary before the wheels can 
be pressed off. 

In boring steel car wheels to fit the axle, an allowance of 
.005 in. to .010 in. is made. This varies according to the 
carbon content of the wheel; the more carbon the harder the 
wheel, and consequently the less expansion in the hub. 

One factor in fitting both cast iron and steel wheels on 
axles is sometimes lost sight of, or at least not taken into 
consideration, and that is weather conditions. In cold, 
snappy weather where the wheels are exposed more or less, 
the tonnage will varv considerably from that during mild or 
hot periods. This fact I have observed many times; in 
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cold weather the iron or steel does not adjust itself to the 
pressures as readily as it does in hot weather, it requiring 
a smaller variation in the size of the axle and wheel to 
bring the tonnage pressure within the limits than it does 
when the weather is colder. 


Mate Wheels by Carbon Content 


Too much care can not be taken in mating wheels accord- 
ing to the carbon contained in the steel, this being of greater 
importance than the diameter; for if the diameter varies it 
can be corrected in the wheel lathe, but the carbon is there 
for the life of the wheel. If a wheel of high carbon be mated 
with one of low carbon, it is quite obvious that the wear will 
not be the same. The softer wheel will wear more rapidly 
than its mate. The wheel will consequently require turning 
more often thus causing a needless expense, not only on ac- 
count of the loss of service metal in the harder wheel but 
the expense incurred by the removal of the wheels from the 
truck, and subsequent handling. 

The wheels referred to in the foregoing apply both to 
freight and passenger service. Preparing an axle for pas- 
senger service, however, is quite different from preparing 
one for freight service. -The wheel seat should be entirely 
free from tool marks, parallel and round. The journal 
should be parallel, round and absolutely smooth. The 
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method used to finish the journal differs somewhat in the 
various shops. A common practice is to roll the journal but 
this is a method that I believe can be improved upon; a 
highly polished surface does not necessarily mean that it 
will give the best service. | 

When a journal is rolled it rolls down the fiber of the 
metal more or less according to the surface left by the finish- 
ing tool, and if from any cause the journal becomes hot these 
fine hair-like fibers raise up, and a cut journal is the conse- 
quence. To prove this, after a journal is rolled, rub your 
hand around it the reverse ay from that in which it re- 
volved when it was turned 1 you can feel a roughness 
similar to that of a man’s 1ace after shaving. This of 
course may not give any trouble, and then again it may, 
so why take the chance? 

There is a way the journal may be finished that will 
remove this possibility. After turning the journal as smooth 
as the skill of the workman can make it, place the axle in a 
speed lathe and with slow, steady strokes file the journal 
with a medium smooth file until the roughness has been over- 
come. Then finish the surface with an emery cloth on 
wooden clamps. This will not produce a highly polished 
surface, which means nothing, but will remove the fine hair- 
like fibers that would only be rolled down if finished with a 
“burnishing roller.” 


Car Shop Facilities, Equipment and Practices 


Which Will Reduce Out-of-Service Time of Modern Cars and 
Thereby Increase Railroad Earnings 


By H. W. Williams 
Special Representative to the General Superintendent of Motive Power, C., M. & St. P., Chicago 


HE utilization of cars is the product of their loading 
and their movement; therefore, the responsibility for 
the utilization of freight cars may be placed upon 

three parties: The shipper, the transportation department and 
mechanical department. 

Inasmuch as the shipper is in the position of a customer, 
he must be treated with courtesy and respect, so we will merely 
say to him that we will greatly appreciate his endeavor to 
load and unload our cars promptly; to load them as nearly 
as possible to capacity and to see that his crane and dumping 
operators handle the cars without undue roughness. 

Within our own organization the responsibility for the 
utilization of equipment is divided between the transporta- 
tion and mechanical departments. It is the duty of the trans- 
portation department to move the cars and of the mechanical 
department to keep them in serviceable condition. The prob- 
lem of securing mileage of cars is that of keeping them mov- 
ing. In the main, this is a terminal problem, for once the 
car is in the train it ordinarily proceeds to the next terminal 
with reasonable promptness. The terminal is built primarily 
as a means of classifying cars for forwarding, yet it frequently 
gives the impression that it is used more for storage purposes. 
Considerable thought and study has been given this problem 
during the last two or three years with the result that a num- 
ber of roads have instituted the practice of classifying cars 
for main track movements over long distances. The adop- 
tion of this policy has proved profitable in most cases. The 
terminal is the crux of the transportation problem for there is 
a great deal more to be gained here toward increased car 
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mileage than in any other particular place by eliminating 
congestion and delays. 

This phase of the problem is not within the province of 
the mechanical department and we can do but little more 
than to mention it as a matter for consideration and recom- 
mend it for serious thought and study. We can, however, 
make it our duty to see that we offer no resistance to the ex- 
peditious handling of cars by being prompt with our inspec- 
tions and light repairs, and by assisting in every way possi- 
ble to keep revenue cars serviceable and ready for schedule 
movements. 


“Light” and “Heavy” Repairs 


Generally speaking, freight train car repairs are divided 
into two classes: Light and heavy. These are rather indefinite 
terms, yet they are so familiar as to be readily understood 
by all. 

To a certain extent, the problem of handling light repairs 
is readily dealt with; that is, given reasonably adequate sup- 
plies of tools, material and standard parts, and a certain force 
of men, that part of the maintenance problem will take care 
of itself and cars will be switched on and off of the rip track 
daily without much fluctuation. This does not infer, how- 
ever, that a large amount of money is not involved in this 
work, but the point is that very little can be done to improve 
on the methods and practices now prevalent in performing 
this class of work. Light repairs consist of work done to 
oftset current wear, breakages and loss of parts accruing from 
the ordinary handling and movements of cars day by day. No 
distinction is made between foreign and home cars or be- 
tween classes or series of cars. All cars are run in together, 
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necessary repairs made, and the cars pulled out and put into 
service again as quickly as possible. Each car is handled 
individually. No two cars have the same defects nor require 
the same kind of repairs and for this reason there is very lit- 
tle that can be done to anticipate the necessary repairs except 
to have a reasonable supply of material and parts on hand to 
expedite the work. 

The situation with respect to heavy car repairs is entirely 
different. Heavy repairs accrue, generally speaking, from 
three different sources: Wrecks, ordinary wear and tear as 
accumulated over a period of years, and obsolescence. Re- 
pairs to cars accumulated from the first two sources are 
usually accomplished by replacements in kind. More exten- 
sive work is required to overcome obsolescence as in this case 
it becomes necessary to strengthen and remodel the cars to 
overcome inherent weakness in design and construction. It 
is in the disposal of heavy repairs accumulating from long 
periods of service and from obsolescence that the greatest 
opportunities exist for the mechanical department to produce 
economies and reduce the time that the cars are held out of 
service. . 

In general, a freight car requires heavy repairs or rebuild- 
ing about once in every eight years. In addition to the 
deterioration of important parts, it is necessary in these gen- 
eral overhaulings not only to replace these parts, but also 
to overcome obsolescence in design. On this basis, about 1214 
per cent of the freight cars should be rebuilt and brought up 
to date every year. Such figures as are available indicate 
that few roads have conformed to this practice in the past, and 
that, therefore, there is a large amount of deferred mainte- 
nance. Many of the older cars are being operated without 
improvements which should be made if they are to give satis- 
factory service. The fact that cars are not being rebuilt at 
the proper intervals, means that the equipment as a whole is 
not averaging as well as it should in car miles per day or in 
car days in service. Therefore, is it not the proper thing to 
anticipate such work as far as possible and prepare for it in 
advance ? 

A careful survey should be made of the equipment to de- 
termine such series of cars which according to this law or 
cycle of repairs are due or will be due within a definite time 
for general overhauling and arrange to call in such cars to 
designated points for concentrated work. All cars within the 
series selected should be overhauled whether they are in bad 
order or not, as experience indicates that if they are not 
already in bad order, it is only a question of a short time 
until they will be. 

During recent years a large number of heavy repairs or 
rebuilding programs have been performed for the railroads in 
contract shops. The outstanding fact with respect to these 
contracts is that they cover the performance of identical 
operations of a large number of cars of the same series. This 
means much in reducing the cost per car toa minimum. New 
material can be purchased and fabricated in quantities. The 
fixed facilities can be located and adjusted to best serve the 
particular operations to be performed and the number and 
size of gangs can be adjusted to obtain a perfect plan. 
Special hand tools may be provided to fit the specific require- 
ments of a single series of cars, and the gangs organized for 
a repetition for certain specialized operation are able to de- 
velop a facility of performance entirely impossible when no 
two consecutive operations are alike. 

Contrast this with the usual run of heavy car repairs as 
handled at the railroad car shop or repair track. Cars are 
taken into the shop without regard to series, just as they 
become available by chance arrival at the home shop. Even 
where some attempt is made to accumulate a run of cars of 
a single series each car is likely to be subjected to individual 
treatment based on detailed inspection so that there is con- 
siderable variation both in the kind of material and the nature 
of the work required for the individual cars. 
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Organize for Repairs to Single Classes of Cars 


Is not this, then, the key to the whole situation? If a 
railroad can call in the cars of a single series in sufficient 
number to meet the requirements of a contract shop, is it not 
equally possible to make the same arrangement with respect 
to the operation of at least part of its own heavy car repair 
facilities? This might call for the setting aside of a part of 
a given shop to be organized to handle a single class of cars 
until that series has all received the needed heavy repairs or 
a single shop may be devoted entirely to this class of work, 
leaving the other shops to take care of the current run of 
miscellaneous heavy repair work. The advantages of thus 
organizing heavy repairs are so far reaching in their effect 
on the cost per unit that they should receive careful con- 
sideration. 

To carry out this policy successfully, it will be necessary 
to organize carefully. The plans and construction of each 
series of cars should be studied well in advance of the work 
and such changes as are necessary to overcome inherent weak- 
nesses in the car itself must be developed beforehand so 
that materials will be obtained and parts fabricated in ad- 
vance. Then everything will be in readiness for application 
when the cars are placed in the shop for repairs. The repair 
forces should be organized into individual gangs to handle 
the various phases of the work so that the cars will advance 
step by step through the shops. With such an organization 
a high productivity and a rapid turn-over of cars will be ob- 
tained. Careful organization along this line will do more 
than anything else toward decreasing the out-of-service period 
of modern cars. : 


A Wheel Car for Changing Wheels 


on the Line 


By W. W. Warner 
Works Manager, Youngstown Equipment Company 


A CAR has been constructed from an old steel under- 

frame box car for the purpose of reducing to a mini- 
mum delays to cars set out for wheels. This car was 
taken from a series that was being dismantled. It is of 60,- 
000 Ib. capacity and 36 ft. long. The superstructure above 


the floor was removed and plank sides 24 in. high applied to 


Two Men Loading a Palr of Wheels on New Type of Wheel Car 


one-half of the underframe. On the opposite end a hand 
crane of standard channels and angle sections was built. 
Gearing, standard to section hand cars, was used in con- 
structing the operating parts. With this crane, one man is 
able to load a pair of wheels with 10-in. journals. A box 
is provided on the end of the car for a pair of jacks, neces- 
sary tools, journal box packing, and an assortment of box 
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and column bolts and nuts. Two pairs of wheels of each 
size commonly used in freight service, are carried on the 
car. 

As soon as a message is received from the division super- 
intendent that a car requiring wheels has been set out, the 
special wheel car is placed on the first train and billed to the 
point where the car requiring the wheels is waiting. The 
men to do the work are sent either with the special wheel car 
or on the first passenger train. This procedure is carried out 
with much less expense than the old method where it was 
necessary to load a pair of wheels on a flat car or drop end 
gondola, with the blocking, jacks, and other equipment re- 
quired to apply the wheels. This car was sent to the point 
where the wheels were required and the men were sent on the 
first available train. In many cases the car needing the 
wheels was located in such a place that it was difficult to get 
the wheels off the car on which they were shipped and under 
the car to which they were to be applied. It was usually 
necessary to roll the wheels out on the ground and then move 
them with wheel sticks to the desired position. 

By the new method the wheel car can be placed on an adja- 
cent track, or on the same track, if possible, next to the end 
of the car where the wheels are to be applied. Then the 
wheels can be swung around and lowered to the track ready to 
roll into place. The old wheels can be picked up with the 
crane and swung around on to the wheel car. This reduces 
the amount of work and time required to the minimum. This 
method also provides for bringing in the old wheels that 
have been removed instead of leaving them along the right-of- 
way for several months as was formerly the common practice. 


Recent Decisions of the Arbitration 


Committee 


(The Arbitration Committee of the A.R.A. Mechanical 
Division is called upon to render decisions on a large num- 
ber of questions and controversies which are submitted from 
time to time. As these matters are of interest not only to 
railroad officers but also to car inspectors and others, the 
Railway Mechanical Engineer will prrint abstracts of deci- 
sions as rendered.) 


Air Brakes Cleaned More Than Once Within Sixty 
Days 


The Fort Worth & Denver City rendered a bill, on June 
22, 1922, for repairs to 43 cars belonging to the St. Louis 
Southwestern. This bill included a charge of $248.32 cov- 
ering repairs made during April and May, 1922, for clean- 
ing, oiling, testing, stencilling and repairing the air brakes. 
Thirty-two out of the 43 cars had been cleaned within less 
than eight months from the date of the previous cleaning, 
and six cars were cleaned twice by the Fort Worth & Denver 
City within an average of three days between cleanings. 

The St. Louis Southwestern claimed that these repairs 
Were not necessary as it had given the matter of cleaning the 
air brakes on these cars close attention, as was evidenced by 
the fact that out of the total of 43 cars involved in the argu- 
Ment, only 6 cars were out of date under the rules. It also 
contended that the charge of $161.23 covering the repairs 
on the 32 cars was improper and should be cancelled. 

The Fort Worth & Denver City stated that at the time 
the work was done on these cars, the Interstate Commerce 
Commission inspectors were on its line and were penalizing 
the road for this defect. This required it to watch all trains 
closely, and it was also found that in order to comply with 
the United States Safety Appliance Acts, it was necessary 
to perform a large amount of such repairs at that time. This 
made it appear that it was specializing in this class of 
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repairs, but it contended that it was within its rights in 
cleaning the air brakes on any car as per A. R. A. Rule 60 
and that the charges as rendered were proper. 

The Arbitration Committee rendered the following de- 
cision: Arbitration case 1260* applies. Settlement shall be 
made accordingly.—Cahe No. 1279, St. Louis-Southwestern 
vs. Fort Worth & Denver City. 


Duplicate Charge for Repacking Journal Boxes 


On August 4, 1920, the Baltimore & Ohio charged the 
Texas & Pacific for repacking the journal boxes on T. & P. 
car No. 16142, there being no date showing the time the boxes 
were last packed, stenciled on the car. The journal boxes 
were packed again on March 2, 1921. by the Northern Pa- 
cific. This road also presented a bill for repacking the 
journal boxes, reporting the stenciling as showing the old 
date to be B. & O. March, 1920. 

The Texas & Pacific took exceptions to the two charges 
against this car coming within a period of seven months, 
claiming that it was not in accordance with A. R. A. Rule 66, 
which specified that no charge should be made if the re- 
packing is done within nine months from the date stenciled 
on the car.’ It contended that either the Baltimore & Ohio 
or the Northern Pacific should withdraw its charge by fur- 
nishing an offset authority. 

The Baltimore & Ohio refused to withdraw its charge, 
claiming that the car was not on its line during March, 1920, 
and that it stenciled the car August, 1920. The Northern 
Pacific claimed that it had reported the correct old stenciling 
and that the Baltimore & Ohio stenciled this car “3-20” 
instead of “8-20” as indicated by its billing repair card. 

It was decided by the Arbitration Committee that, inas- 
much as the Baltimore & Ohio states positively that the car 
was not on its line during March, 1920, it is evident that the 
Northern Pacific mis-read the stencil marks and its bill, 
therefore, should be withdrawn.—Case No. 1278, Texas & 
Pacific vs. Baltimore & Ohio and Northern Pacific. 


Responsibility for Car Damaged in Switching 


St. Louis, Troy & Eastern car No. 1517 was damaged 
while being switched in the Madison, Mo., vards of the Ter- 
minal Railroad Association of St. Louis. It was reported 
by the yard foreman at Madison yards, that while switching 
on the south end of the westbound track at 8:10 p. m. Octo- 
ber 6, 1921, he noted that there was room on track 36 for 
five cars. He took the slack on five cars and let them roll 
in on track 36. The St. Louis, Troy & Eastern empty coal 
car No. 1517, standing thirteenth from the head end of the 
train on this track, broke in two. After making an examina- 
tion, the car was chained up and placed on track 40. This 
work incurred a delay of 25 min. The damage to the car 
consisted of two broken center sills, four broken intermediate 
sills, two broken side sills and eight broken coal side boards. 
There was no damage done to the track. The Terminal 
Railroad based its case on this report, which it claimed to be 
correct. The owner contended that a rider.was necessary on 
these cars in order to control them properly as there is .5 
per cent grade at this point. It asked a decision requiring the 
handling line to pay the cost of repairs, claiming unfair 
usage. 

It was decided by the Arbitration Committee that the 
damage to this car was the handling line’s responsibility, 
according to Rule 32, Section (d), Item 4. The decision 
under Case No. 1,2247 was referred to—Case No. 1,274, 
St. Louis, Troy E Eastern vs. Terminal Railroad Associa- 
tion of St. Louis. 

*Case No. 1,260 was reviewed in the October, 1923, number of the Ratlway 
Mechanical Engineer. 


tArbitration Case No. 1224 was reviewed in the September, 1922, number 
of the Railway Mechanical Engineer. 


Gasoline Motor Ccach Built by the National Steel Car Corporation and Driven by 225-Hf. Sterling Engine 


Canadian National Gasoline Motor Car 


National Steel Car Corporation Builds Steel Coach Seating 55 Persons, 
Driven by 225-Hp. Motor 


HE Canadian National probably has made a longer and 
more thorough study of the possibilities of the self- 
propelled rail motor car than any other railroad. In 

the endeavor to find out which types were the best suited 
to the various peculiar traffic conditions existing in different 
places, a number of cars have been built and tested out. 
Some have been small and others relatively heavy. The list 
has included those driven by gasoline passenger car engines, 
gasoline truck engines, steam engines and electric storage 
battery motors. The latest addition to the list is a steel- 
body combined passenger and baggage car built by the 
National Steel Car Corporation, Hamilton, Ontario, and 
driven by a 225-hp. Sterling gasoline engine. This car was 
delivered to the Canadian National in November, 1923, and 
after thorough tests was placed in regular service between 
Toronto and Hamilton, a distance of 38.7 miles, where it is 
at present in operation. The car leaves Hamilton at 6:30 
a.m. and arrives at Toronto at 7:35 a.m., and on the return 
trip, 1t leaves Toronto at 9:30 p.m., reaching Hamilton at 
10:45 p.m. It isrreported that even when running at high 
speed—with the governor set for 50 miles per hour—no 
noticeable vibration is experienced, oscillation and sidesway 
are slight and that for smooth and silent running it com- 
pares well with standard passenger cars in steam service. 

The car is of steel construction with a single arch type 
roof formed of flat steel bar carlines, and 14-in. poplar roof 
boards, covered with canvas, well bedded in white lead. The 
steel underframe includes fish belly type center sills, spaced 
to provide room for engine and transmission. 

The length of the car overall is 55 ft. 9% in.; the length 
over end sills, 54 ft. 114 in.; the width over side sheathing, 
8 ft. 9 in.; the height from top of rail to floor, 3 ft. 95% in., 
and the height from the top of rail to roof, 12 ft. 9 in. 


The weight of the car is between 40,000 lb. and 45,000 Ib. 

The interior is divided into two compartments. The 
rear or passenger compartment is 31 ft. 2 in. long and pro- 
vided with seats for 44 passengers. The front or baggage 
compartment is 15 ft. 2 in. long and, while intended pri- 
marily for carrying baggage and express, is fitted with col- 
lapsible wooden slat seats, which accommodate 11 passen- 
gers when occasion requires. On a basis of 55 seated pas- 
sengers, the dead weight per passenger is between 75 and 
80 lb. 

The interior of the passenger compartment is finished in 
cherry with Agasote ceiling, and presents a pleasing appear- 
ance. The partition between the two compartments matches 
the interior finish and is provided with a double-swing door 
having a plate glass panel. The double, non-reversible trans- 
verse seats are upholstered in green plush with polished brass 
corner grabs on the seat backs. All windows are arranged 
to raise and are fitted with removable storm sash. The cur- 
tains are of silk-faced Pantasote with Rex rollers and 
Forsythe ring fixtures. A drinking water tank and cup 
vendor are provided. There is one saloon in the passenger 
compartment fitted with hopper, folding wash basin, mirror 
and paper towel holder. l 

The rear platform has two vestibule side doors ana 9. M. 
Edwards steel trap doors, covering the step openings. A 
vestibule end door is provided for use in case a trailer is 
carried. The rear body end door is of cherry with glazed 
panel and swings inward. The vestibule end windows are 
provided with storm sash and all doors have weather strip- 
ping to make the platform weather proof. 

The baggage compartment is sheathed with poplar, with 
open-carline finish. There is a sliding baggage door with 
4 ft. opening on each side. All windows are arranged to raise 
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except the two at the driver’s seat, which are arranged to drop. 

The trucks are of the four-wheel pedestal type, spaced 32 
ft. 3 in. from center to center of bolsters, and have a 5-ft. 
8-in. wheel base. The wheels are 36 in. in diameter, steel 
tired, and have spoke type centers. The journal bearings 
are of the Stafford roller type with roller end thrust. Each 
truck has two triple elliptic bolster springs and four helical 
equalizer springs. The bolster is of the swing motion type; 


the frames are of 6-in. structural steel channels, and the 


pedestals and equalizer spring caps are of cast steel. 

Each end of the car is fitted with a Type D coupler. The 
front one is supported by a steel casting attached to the end 
sill in such a manner that it can be taken down easily should 
occasion arise to remove the engine from the car. The rear 
coupler is fitted with a spring draft gear. 

The car is driven by a Sterling, Dolphin type, six-cylinder 
gasoline engine, with cylinder of 534-in. bore and 634-in. 
stroke. The power rating of the engine is as follows: 800 
r.p.m., 116 hp.; 1,000 r.p.m., 144 hp.; 1,200 r.p.m.; 180 hp.. 
1,400 r.p.m., 205 hp., and 1,600 r.p.m., 225 hp. The 
engii ¿nd clutch are carried on a sub-frame, which is 
supported from the car center sills by a three-point suspension 
and so arranged that the entire unit of frame, engine and 
clutch can be removed through the end of the car by sliding 
the frame brackets along the center sill bottom angles after 
the front coupler and radiator have been removed. 

The engine is fitted with two Stromberg carburetors and 
triple ignition furnished by a North East 12-volt generator 


Looking Toward Driver’s Seat; 
Folded Back and Casing Around Motor Removed 


Baggage Compartment, Seats 


in connection with a Westinghouse 6-cell 12-volt storage 
battery, with an emergency switch to take ignition from the 
32-volt lighting batteries. These lighting batteries are also 
used for the North East starting motor. There are two 
gasoline tanks having a combined capacity of 75 gallons, 
which are carried below the car body. The gasoline is 
pumped from the main tanks to an auxiliary tank from which 
it feeds by gravity to the carburetors. 

The clutch is of the multiple disk type and runs in oil. 
The transmission is of special design and provides four 
speeds forw ard and three speeds in reverse. The gear shift 
is of the progressive type. The drive is through the trailing 
axle of the forward truck and the leading axle of the trailing 
truck, the power being carried from the transmission to the 
axles by flexible shafts and bevel gearing. The bevel gears 
are enclosed in a steel housing with a torque arm suspended 
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from equalizer bars mounted on the inside axle. Provision 
is made for disengaging the front truck drive shaft by an 
operating lever near the driver’s seat, thus permitting driv- 
ing from the rear truck only in cases where the required 
tractive force is small. 

When the interior view of the front compartment was 
taken, the sides of the steel casing enclosing the engine were 
removed. The large asbestos covered sheet metal pipe lead- 
ing from the top of the engine casing carries the escaping 
gases of combustion to a short stack extending through the 
car roof. The emergency passenger seats are folded back 
against the side walls to provide maximum space for baggage. 

A Peter Smith hot water heater is installed in a separate 
heater room in the passenger compartment, which also con- 
tains the coal box. Hot water pipes are lead along both sides 


pe pm. ail 


interior of Passenger Compartment Looking Toward the Rear 


of the car under the seats. Change of air is obtained by five 
ventilators in the car roof, which may be opened and closed 
from the interior. 

Current for lighting is furnished by a U. S. L. Type F 
generator, with chain drive from the engine and 16-cell, 32- 
volt U. S. L. batteries underneath the car near the center. 


The lighting fixtures include seven center-ceiling, 50-watt 


lamps in the passenger compartment, two in the front com- 
partment and two rear vestibule lamps. An electric head- 
light and marker lights are also provided. 

The brake is of the Westinghouse combined automatic 
and straight air type, with provision for trajler operation. 
Air is furnished by a D. H. 10 compressor connected to the 
transmission by a noiseless chain drive. The brake rigging 
on the truck is of the clasp type. Air sanding apparatus 
delivers sand in front of both trucks. 


FueL RECOVERY FROM ASHES.—According to a recent issue of 
Engineering (London) magnetism is now being successfully em- 
ployed to recover unburned fuel from ashes. The apparatus de- 
vised by Messrs. Fried Krupp in Germany depends for its opera- 
tion upon the fact that practically all coal contains iron in the 
form of pyrites. Although the pyrites have no magnetic proper- 
ties, they are converted into magnetic oxides of iron when the 
coal is burned. As the whole of the iron passes away with the 
clinker, the metal exists there in a much more concentrated form 
than in the original coal. The actual separation is accomplished 
by passing the furnace refuse over a rotating magnetic drum, 
the ashes being delivered to the drum by a bucket elevator and 
a vibrating screen. Each size is passed separately to the surface 
of the drum. The clinkers, on account of the iron contained, are 
held magnetically to the surface for a portion of the revolution 
and then drop off into small wagons or other receptacles as the 
current exciting the portion of the drum that holds them is auto- 
matically broken. Particles of good coal and coke, containing 
no magnetic oxides, do not adhere to the drum, but leave it 
directly after contact, falling vertically into special hoppers. 
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lost Imports 


Either on Repair Track or in Shop 


By Emil Erickson 
Car Foreman, New York Central, Chicago 


in such condition that the transportation department can 

make the highest speed with trains over the road and 
also avoid the loading of bad order cars. In order to secure 
results it must be borne in mind that sufficient time should 
be allowed on trains and sufficient help to do the necessary 
work in the proper manner. 


|' is desired to get the best possible inspection and get cars 


Inspection of Cars on Arrival at the Receiving Yard 


On arrival of cars in receiving yard, the track must be 
properly protected by a flag or light, and where work is 
done that requires men going underneath the cars, the track 
should be locked for the protection of the men doing this 
work. 

After the track is properly protected, it is well to give 
the train an air test, to locate any defective brakes. In doing 
this, you will prevent getting the cars with defective brakes 
lined up in the outbound train, which often means switching 
the cars out after the train is made up. 

Where the air brake work is taken care of in the classi- 
fication yard this in-bound air test would not be necessary, 
as in this case it would not require switching out the car 
for any air brake defects. 

The train should be carefully inspected for any other de- 
fective cars that have to go to the repair track. All defects 
that can be repaired in the train should be marked up “Re- 
pair in Train.” 

Empty cars should be carefully inspected and carded for 
the class of commodity they are fit to carry. Bad order 
cars should be carded to repair tracks or shop. 

Loaded cars having defects such as should be repaired 
before reloading, but will permit the car to go to destination, 
should be carded “Repair Track or Shop When Empty” to 
avoid reloading before repairs are made. No loaded car 
should be cut out and sent to the repair track that can be 
repaired in the train, as this means delay as well as extra 
expense in handling. 

Cars inspected for the loading of powder and other 
explosives should never be inspected except in daylight as it 
is impossible to make proper inspection by lamp light and 
the party making this inspection should be familiar with all 
instructions covering this class of lading. This also refers 
to cars for loading flour, grain, merchandise and other 
ladings that require water-tight roof, sides and ends. 

* Abstract of a paper read before the Car Foremen's Association of Chicago 


and at the convention of the Chief Interchange Car Inspectors’ and Car 
Foremen’s Association, held at Chicago, October 3-5, 1923. 
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against such as are chargeable to the delivering line. 


Inspectors should be instructed to give careful attention 
to running gears, draft gears, and safety appliances. Also 
to brake hanger pins and cotters, brake beams and hangers, 
brake hanger bolts and cotters, box bolt and column bolt 
nuts, arch bars, truck sides and wheels, journal boxes and 
contained parts, knuckles and knuckle pins. 

Loose and worn box bolts and missing oil box covers 
generally indicate flat or shelled out wheels. Close inspec- 
tion should be made for wheel defects such as worn or broken 
flanges, seamy and hollow treads, broken brackets and broken 
plates. | 

Defective draft rigging can generally be noticed by broken 
striking plates, coupler pulled out too far, or coupler horn 
backed solid against the striking plate. 

Defective conditions in journal boxes such as cracked and 
worn lining and other defects that will eventually cause a 
hot box can generally be detected by paying particular 
attention to the end of the journal around the center punch 
mark, which will invariably show a sign of heating around 
the center a long time before it actuallv develops into a hot 


box. If close attention is given to this sign many hot boxes. 


can be prevented if corrective measures are taken by pulling 
out the packing and examining the journal bearing and 
wedge, as well as packing, which often is found to be in 
bad condition at the rear of box, although apparently all 


` right at the front. 


Cars Coming from Connections 


In receiving cars from connections inspection should be 
made for delivering line defects to protect the receiving line 
How- 
ever, inspectors should be taught not to be too technical 
in receiving cars from connections as there is no need under 
present A. R. A. rules to hold up cars unnecessarily. This 
refers particularly to loaded cars as it is more important 
to get loads to destination than to hold cars for a minor 
defect. 

Empty cars offered in interchange on an order for certain 
classes of lading should be inspected to see that they are fit 
for such lading, in order to prevent them from being moved 
from the point of interchange to the loading point and after- 
wards rejected. 

Inspectors should be instructed in keeping proper records 
as to cars carded “bad order,” defects and cause, cars carded 
for lading, etc. 

Reports should be made out for all cars damaged in yard 
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or train service, giving full information as to how the dam- 
age occurred. 

The necessary information should always be shown on 
bad order cards as well as damage reports as to how the 
damage was caused. All records should be checked to see 
that they conform to A. R. A. rules. 

In the receiving vards a great deal of good can be accom- 
plished and considerable delay can be eliminated by having 
men to do all light running repairs—such as applying brake 
hangers, brake shoes and keys, brasses, journal box keys, 
and other light repairs that can be made in the train yard. 
This saves switching to repair tracks and also delay in get- 
ting cars to their destination. 


Inspection and Repair of Cars in Classification Yards 


After the work has been completed in the receiving yard 
and trains are made up, the air brake men should give the 
train the standard brake test, and make inspection for any 


Defective Brasses (Left to Right): Cracked Lining; Broken Lining; 
Worn Lining; Cracked and Pitted 


defects that may have developed in yard switching in orde: 
to prevent any cars so damaged leaving the terminal. 

It may not be possible to make repairs in some receiving 
yards due to limited room or other operating conditions. In 
these cases the defects can be taken care of in the classifica- 
tion yard, after the train is made up and turned over to the 
inspectors by the transportation department. However, in 
either case sufficient time should be allowed to do the work 
properly. It is a great deal better to get the train in first 
class condition before allowing it to leave the terminal than 
it is to have delays on the division and having to set out 
cars on the road, which often results in damage claims. 

To get trains over the road with a minimum of hot boxes, 
the best results can be obtained by having the oilers go over 
the train after it has been made up, as in yard switching 
packing and brasses are often misplaced due to switching of 
cars, particularly on empty and light loaded cars. There- 
fore, by having the oilers go over the train carefully, after it 
has been built up, thev will be able to replace the packing 
and see that it is in proper condition before leaving the yard. 
It has been the writer’s experience that many waste grabs are 
discovered in this manner and corrected before the cars get 
out of the terminal. 


Inspection of Cars at Miscellaneous Loading Points 


Inspectors at industries and other loading points should be 
thoroughly familiar with loading rules, and should do all 
they can to help the shipper in getting the cars loaded in 
accordance with the rules. 

When inspecting a car for a certain class of lading, he 
Should see that it is fit for the class of lading it is going to 
carry, and that it is in such condition that it will carry the 
load to desination without being set out en route due to bad 
order—barring accidents. 
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Cars set for any lading that may be damaged by protrud- 
ing nails or bolts should have the protruding nails or bolts 
removed. A great deal could be accomplished by having all 
nails and cleats removed when cars are unloaded. 

Particular attention should be given the running gear, 
draft rigging, air and hand brakes before cars are loaded. 

At all loading points a sufficient force should be employed 
to see that every car is in first class condition before: it is 
allowed to go forward, as at most loading points there is 
much more time to do the work than in the train yards. 


Inspection and Repair of Cars on Repair or Shop 
Tracks 


Loaded cars on repair tracks or shop tracks should be gone 
over by competent inspectors before repairs are started. All 
work that is to be done should be written up on the original 
record repair card. The defects and cause of defects in all 
cases should be plainly marked or stated. For example, the 
words “Missing,” “Bent” or “Broken” should not be used 
alone but the condition under which they were missing, 
broken, or bent must be plainly stated. 

All cars on repair tracks should have couplers gaged as to 
height and also have knuckles gaged to determine any worn 
part. A satisfactory way of doing this is to assign a man to 
go over the tracks in the morning to gage couplers, and mark 
on the ends of the car the coupler height as well as con- 
dition of the knuckles. In this way the inspector in writing 
up the other work can enter this information on his record 
repair card. 

Trucks should be examined as to brake hangers and pins, 
cotters, and other defects. All journal boxes should be in- 
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Special Jacking Block Hooks Over the Wheel Rim, Holding the 
Wheel Down While Changing the Brass  * 


spected as to the condition of dope, journal bearings and 
other parts. 

On heavily loaded cars particular attention should be paid 
to side bearing clearness, in fact, no car should be allowed 
to leave the track without having all necessary repairs given 
attention in order to keep the car from being set out or 
placed on the next repair track. Of course, in cases of loaded 
cars judgment should be used, so as not to cause unneces- 
sary delay for defects that will not prevent the car carrying 
its load to destination. 

Empty cars set for light repairs should be thoroughly in- 
spected and repair work to be done should be written up, as 
stated above, on the regular original record repair cards. 
Empty cars undergoing light repairs should always be put in 
shape for the best class of service possible with light repairs. 

At most places and at most times the repair track foreman 
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and the inspectors have to govern themselves according to the 
demand for cars. If there is a heavy demand for cars for a 
certain class of lading he has to see that he gets his cars 
fixed up for this lading in the least possible time in order to 
take care of this demand. He should, however, at all times 
bear in mind that the nearer he gets the car in 100 per cent 
condition before it leaves his tracks the longer it will stay 
off the repair tracks. 

In handling repairs on repair tracks, as well as at shops, 
the writer has found that the most important items to take 
care of are the journal boxes and contents, the air brakes and 
hand brakes. | 

I have found the most satisfactory way to get results has 
been to assign special men to take care of repacking and re- 
brassing the cars when passing over shop and repair tracks, 
as well as to assign all the air brake and hand brake work to 
special men. By assigning special men to these particular 
duties they get more familiar with the work and produce 
better results. This, of course, as you know, can be extended 
to the rest of the repair work as well. 

It has been my experience, in regard to taking care of the 
lubrication of cars passing over the repair tracks, that by 
assigning a special gang to repack and rebrass the cars these 
men have become experts in detecting defective brasses and 
other defects, and I feel that a great deal of our hot box 
trouble could be eliminated by all railroads making it a prac- 
tice to follow up the changing of brasses and repacking the 
boxes the same as we do in the way of cleaning and repair- 
ing air brakes—once in every twelve months. 

I have, personally, made repeated tests on some of our new 
cars that have been in service from one to two years and 
found that invariably on the car that has been in service over 
12 months a large percentage of brasses are in defective con- 
dition. Some of the common defects are cracked and loose 
linings; others worn out. : 

I feel that if this practice were put into effect, hot box 
trouble would be reduced to a minimum. Our experience on 
passenger equipment, on which this practice is followed 
up, has been—and is—that hot boxes are practically elim- 
inated. Of course, on passenger equipment we follow it up 
much closer than once a year, in fact, in the winter months 
the cars are jacked and repacked once every three months. 

When we consider that practically all freight cars get on 
some repair track at least once every year, it would not be 
any more work to take care of the boxes once every year than 
it is to clean and repair air brakes annually. 

One point in regard to the causes of hot boxes, that has 
been brought up very plainly to the writer, is that almost all 
start in the rear of the box. When a hot box is discovered 
before it actually bursts into flame and the packing is pulled 
out, you will generally find that the packing in the rear of 
the box is packed in there so hard that it becomes glazed and 
dry. This condition you will find on cars that have been 
running for several years without being repacked. This is 
brought about by continued poking in the box and adding 
a little more dope in front. This, of course, we all know is 
through lack of knowledge on the part of the person doing 
the oiling and repacking in the yards. If every oiler would 
use the packing iron properly this condition would not exist. 
Instead of continually pushing the dope back in the box it 
should be thoroughly loosened up from the front to the back, 
and packing placed in the box firmly, but not forced in solid 
enough to cause it to become hard and dry. 

As you all know, the power of the air brake is useless un- 
less the foundation brake rigging is properly adjusted and 
maintained. There is a chance for lots of educational work 
along the lines of instructing the repairmen in the importance 
of applying the proper levers, rods and connections when 
making repairs to the brake rigging. 

A K-2 valve is not worth much if the top rod is too long, 
the bottom rod too short, or a wrong cylinder lever is used. 
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I have found the best way to get cars going off repair tracks 
with good brakes is to train a certain number of men to be 
responsible for the condition of the entire brake apparatus 
on the car, as it is almost impossible to train all of the car 
repairmen to thoroughly understand the brake rigging all the 
way from the triple valve to the brake shoe. 

One of the most common faults in letting ordinary repair- 
men connect up the brake rigging, is that when he renews the 
brake beam he does not pay any attention to the difference in 
the brake beam fulcrum, which, we know, varies from 1 in. to 
3% in. You will find that the majority will use the same 
bottom rod and connect it in the same hole as it was when the 
old beam was on the car, in this way disarranging the entire 
brake rigging, causing wrong alignment of levers and wrong 
piston travel. 

These conditions, of course, are mostly found from the 
smaller points where there is no air testing out the piston 
travel, but 1 will have to admit that 1 have seen these con- 
ditions come from some of the large points. 

If a special gang is educated along these lines they soon 
become acquainted with the different classes of cars that 
they handle and have little trouble in detecting the faults. 


Discussion . 


T. S. Cheadle (R. F. & P.): I found quite a few cases, 
lately, where the indication was that a journal was heating 
and, on jacking the car for examination, 1 found it had been 
given attention. I do not know just how to overcome this. 

In taking care of the work as much as possible out in the 
train yards, also the light repair tracks, my experience is 
that a good deal can be accomplished by furnishing the men 
with the proper tools to do the work. I mention one tool 
especially and that is a ratchet pipe wrench. I have known 
of a car having to be carried from one to six miles to get toa 
place where a man could thread a pipe—the heavy rip track. 
The car foreman turns himself into a car mover, instead of a 
car repairer, and, in trying to keep down the bad orders, he 
forgets the intention on the repair track is to get the car 100 
per cent. 
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Driving Box Wedge Jig 


By H. H. Henson 


Southern Railway, Chattanooga, Tenn. 


A JIG for securing driving box wedges to the table of a 
planer is shown in the drawing. Its use permits the 
completion of the entire operation of planing without remov- 
ing the wedges. The number of wedges that may be planed 
at one time is limited only by the size of the planer table. 
The jigs are made of machine steel, as shown in the draw- 
ing, and are fastened to the planer table by 7%-in. by 35%-in. 
T-head bolts. One is placed at the end of each wedge, the 
wide end resting on the lower shelf of one jig and the narrow 
end resting on the upper shelf of another jig. The wedges 
are fastened or anchored on the jig, as shown in the illus- 
tration, by means of conical shaped 34-in. by 13%-in. set 
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Detall of Jig for Holding Driving Box Wedges on the Planer 


screws, casehardened at the cone end. A row of wedges is 
clamped in place end to end on the table with a jig between 
each piece. Then the entire row is pushed up tight and the 
Jigs are tightened to the table by means of the 7-in. bolts. 
After this is done, the set screws are tightened up to hold the 
wedges in place while the sides are being planed. As many 
of the jigs can be used as are required to hold the wedges 
rigidly on the planer table. 

This jig has proved to be much more satisfactory for 
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planing wedges than the old method where the wedges were 
separately clamped to the table and it was necessary to set 
up the wedges to plane each of the surfaces. 


Two Welding Jobs 


By E. B. Lewis 
Atlantic Coast Line, Rocky Mount, N. C. 
A PACIFIC type locomotive cylinder, illustrated in Fig. 1, 


developed several serious cracks, one of which was in an 
inner wall between the steam and exhaust passages. Using 


Fig. 1—The Cylinder As it Appeared After Welding 


cast iron filler rods, a successful attempt was made to repair 
this cylinder by the oxyacetylene welding method as follows: 
All cracks were beveled and in order to get at the crack in 
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the inner wall a triangular section of the outer wall was cut 
away at the position indicated in the illustration. A furnace 
was built about the cylinder in the usual manner, using arch 
bricks about 12 in. by 16 in. square and preheating the 
cylinder with a charcoal and scrap wood fire. All cracks 
were then welded and the cut-out section in the cylinder wall 
reapplied, using the oxyacetylene torch and cast iron filler 
rods. This was the first job of its kind on the Atlantic Coast 
Lines and was entirely successful. Since then other jobs 
of practically the same character have been performed with- 
out removing the cylinders from the locomotives. 

A driving wheel center which developed a crack through 
the wall of the crank pin hole was double veed with a cut- 
ting torch, as shown at the left in Fig. 2. The wheel center 
was then placed on a charcoal fire and all parts heated to a 
cherry red with the exception of the counterbalance. One 
side was welded, using Norway iron as a filler material; 
the wheel center was then turned and the other side welded. 


Fig. 2—Driving Wheel Center Before and After Weiding 


The wheel center was allowed to cool slowly and the 12-in. 
axle re-applied without refitting. The crank pin hole was 
bored out and a new pin fitted, which went in at 160 tons. 
The cost of this job was $30 whereas a new wheel center 
would cost about $316. 

(The two welding jobs illustrated in the report of the 
proceedings of the Railroad Master Blacksmiths’ Associa- 
tion convention, on page 652 of the September, 1923, Rail- 
- way Mechanical Engineer were performed under the super- 
vision of Mr. Lewis at the Emerson shops of the Atlantic 
Coast Line, Rocky Mount, N. C., these illustrations being 
included through error with Mr. Young's paper.—Editor.) 


Two Handy Machine Tool 


Attachments 
By H. H. Henson 


Machine Shop Foreman, Southern Railway, Chattanooga, Tenn. 


N attachment for milling ports in locomotive piston 
valve bushings is shown in Fig. 1. This was made 
from a discarded 24-in. lathe chuck and can be used either 
on a milling machine or horizontal boring mill. Referring 
to Fig. 1, the base .4 was made of an old bull wheel. The 
chuck B is fastened to the base A by means of a stud through 
the center. The chuck rotates around this stud and is driven 
by a feed attachment which is connected to the feed on the 
horizontal boring mill by a universal shaft worm. This 
worm engages the teeth cut in the chuck, as shown at C. 
The illustration shows the entire attachment clamped to 
the table and in operation. With an apprentice operating 
this machine, it only requires from 30 to 40 min. to com- 
plete a valve bushing of any size. 
Fig. 2 shows a link radius attachment for planing link 
blocks on a shaper. It consists of a table made from a dis- 
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carded 24-in. lathe chuck, to which an arm G is attached. 
The chuck is attached to the table F of a 30-in. stroke shaper 
by a stud D which acts as a fulcrum about which the chuck 
can rotate. At G is a slot for the stud C, the upper end of 
which carries a roller that fits in the slot on the arm J. The 
slotted arm Z is attached by two bolts to a bracket J on the 


Fig. 1—Piston Valve Bushing Port Milling Attachment 


ram. These bolts can be adjusted at B to permit the slotted 
arm Z being set at any angle desired. 

The radius is obtained by using a link templet, or by 
scribing the radius on a piece of tin and placing it on the 
table A, using a pointer in the tool post H to get the proper 
adjustment of the slotted arm J. The adjustment to the 
radius is made by loosening the nuts B on the bracket J. One 
of the bolt holes in the arm J is slotted to permit its adjust- 
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Fig. 2—A Link Radius Attachment for Shapers 


ment so as to get the proper swing of the arm G and table 
A. The rotation of the table and the straight line movement 
of the ram combines to give the necessary radial movement 
for planing the link block. | 

By using this tool on a shaper instead of on a planer, the 
tool bit can be operated as fast as it can hold up without de- 
stroving its cutting edge. This is advantageous on account 
of the time that is saved. There are from six to eight speeds 
on a shaper where there is ordinarily only one speed on a 
planer. The link, or link block, is clamped on the table A 
by means of two clamps and two bolts. It formerly took 
from two to three days to plane a link block on an old type 
planer, where now it requires only two hours to complete the 
operation with this shaper attachment. 


Engine Terminal Operation a Difficult Job 


Some Reasons Why—Suggestions for Improvements in Arrangement 
and in Organization of Work 


First Prize* 


By E. Gelzer 


Mechanical Engineer, Chicago Great Western, Oelwein, la. 


HERE are very few locomotive terminals today pro- 
vided with a plant adequate to meet the maximum 
service required. The prospective vision of future 
trade and commerce of the country, the condition and re- 
liability of power, the selection of the best location for inter- 
change of traffic, all have an 
enormous influence on engine 


terminal operation. 


Constructive Suggestions for 
Terminal Improvement 


Few construction suggestions 
have been offered which 
will enable us materially to in- 
crease the efficiency of our 
present old locomotive termi- 
nals. The problem is a diffi- 
cult one because there so many 
factors to consider. It is the 
purpose of this article to offer 
a few suggestions of what may 
be accomplished by light re- 
arrangements of labor and 
facilities within the financial 
means of any railroad. 

It is necessary for an experi- 
enced engineer to investigate 
thoroughly the track conditions 
—first, the distance from the , 
inbound main track to the coal- 
wharf, ashpits and engine- 
house proper; then from the 
enginehouse to the ashpit and 
coal wharf to the outbound 
tracks, keeping in mind the time 
required for movements and the 
storage capacity for maxi- 
mum service in midwinter. In 
many enginehouses it will be l 
found to pay to rearrange the tracks, keeping the coalwharf 
in its original position, and simply moving the ashpits. 
While terminals are generally limited to space it is important 
that they should always have sufficient room on the inbound 
and outbound tracks from the main lead to the coalwharf, 
especially on the inbound. Inspection pits, which are not 
costly installations, should be placed half way between the 
inbound main and the coalwharf, or first point of operation. 
There is no reason why the inspection pits, inspection houses, 
water station, enginehouse foreman’s and dispatching offices, 
oilhouse, engineers’ tool and supply rooms, cannot be com- 
bined in one building, or located together, between the in- 
bound and outbound tracks approximately half way between 
the main lead and the first point of operation. This will 
expedite the dispatching of locomotives by eliminating the 


*This article won the first prize in the Engine Terminal Competiton, 
first announced in the Angust. 1923, issue of the Railway Mechanical En- 
gineer, which closed October 15. 


E. Gelzer 


following causes of delays that occur in engine terminals: 

1—Time lost in the search for tools and in transferring 
locomotive equipment to and from the enginehouse. 

2—Delays caused through the discovery of defects by the 
enginemen on the outbound tracks, to repair which mechanics 
have to journey from the en- 
ginehouse, sometimes a half- 
mile away. 

5—Insufficient supervision of 
enginemen and firemen on 
arrival and departure on in- 
bound and outbound tracks. 
This pertains more particularly 
to freight engines on outbound 
tracks, 

4—Delavs due to an over- 
crowded house with insufficient 
parking spaces. This means 
that we must separate the 
heavy and light running repair 
work from the dead section 
and eliminate the . interchange 
of tenders as much as possible 
from across the turntable. 
The movement of work engines 
across the turntable tends to 
impede the regular routing of 
available power. 

When engines become crowd- 
ed on the inbound tracks be- 
tween the ashpits and the en- 
ginehouse and die for lack of 
steam on the way, sometimes 
a crossover will remedy the 
situation. Some of the engines 
have had the fires knocked and 
others have had the fires cleaned 
only. The crossover permits the 
former. on which boiler work 
will have to be performed and the engine refired, to be 
separated from the latter, which require less time for light 
running repairs. It also permits expediting the movement of 
one engine past another to the ashpit and coal dock, and then 
to the outbound track, in the case of switch enginc3. A 
crossover will reduce delays enormously and save dollars 
and cents for the railroad. 


Conditions Which Slow Up Repairs 


Locomotive inspection should be made in an adequate in- 
spection house with glass roof, properly illuminated and 
heated and provided with well-constructed concrete pits. One 
of the chief troubles today are the dark, unsanitary and un- 
comfortable conditions under which inspectors and mechanics 
have to work. Good inspection means fewer failures. To 
simplify locomotive repairs, work must be reported before the 
engine reaches the enginehouse, so that the enginehouse fore- 
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man can anticipate the time when repairs will be completed. 
The installation of pneumatic tubes from the inspection pit 
to the enginehouse will save time in transferring work re- 
ports. The work reports include those of the engineer and the 
airbrake, machinery, tender and boiler inspectors as well as 
the location assignment of engine in the house. The inspec- 
tor on the outbound track should check the work done by 
having a copy of all the inspector’s slips. 

The troubles of the foreman in charge of repairs, in gen- 
eral, are caused by the conditions under which his men are 
working—their search, for tools and material; the methods 
of handling heavy parts, and of doing the repair work itself; 
moving repair parts between the locomotive and the back 
shop in cases where the enginehouse facilities are inadequate. 
These we might classify as follows: 

1—Time lost by the mechanic in covering the circle; first, 
to locate the engine; second, to discover the defect; third, to 
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should be carried in stock and what should be manufactured 
or repaired. 

In winter the cold winds that make an enginehouse a most 
uncomfortable place to work in, through the opening and 
closing of doors and the poor heating and ventilating sys- 
tems, account for much waste time in completing repairs. 
Twice as much work will be done by a man not exposed to 
severe weather conditions. Automatic or better-operating 
doors are essential, as is also a smoke exhaust system. In 
large cities ordinances may require high stacks, but in small 
towns cheaper arrangements can be made. 

Small electric monorail hoists installed in some of our old 
enginehouses would facilitate the removal and replacement 
of such parts as smokebox front ends, dome caps, smoke 
stacks, rods, wheels, braces, etc. All work pits should be 
free from dirt, ashes and above all, from water. Proper 
drainage should be sought, if not by gravity, then by a 
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INPROVED ENGINE TERMINAL 


Concrete Suggesticns for Increasing the Capacity of an Engine Terminal by Better Arrangement of Tracks and Other Outside Facilities 


get the necessary tools and material together to do ¿he work 
required. 

2—Time lost in reporting deficiencies, either in material, 
tools or reports. 

3—Time lost owing to a lack of proper heating, ventila- 
tion and facilities for handling material. 

4—Time lost in handling reports—too much red-tape 
whereby the supervision is prevented from doing proper 
supervisory work. This pertains particularly to railroads 
having production systems. | 

5—Time lost due to inadequate tools for firing up and 
thawing out engines. 


Suggestions That Will Improve Performance 


Inspection reports should show on them the stall number 
to which the engine is assigned. Work slips should be made 
out from the combined engineer’s and inspector’s reports, and 
should show not only the location and the work reported, 
but also the material required, except in cases where parts 
are inaccessible to outside inspection. The location of the 
tool room, material and repair room, should be in the center 
of the half-circle enginehouse, to be within easy reach of 
each engine. The maintenance of sufficient locomotive and 
tender material jn stock is something that requires a high 
type of supervision, and by checking the material lists for 
two or three years back, from the general storekeeper, one 
can very easily determine the question of amount of stock 
to be carried. Here would come the question as to what 


¿cod pumping system. Safety regulations should be enforced. 

The writer had the opportunity of seeing some especially 
fine and clean drop pits at the Metz terminal, Alsace, France, 
after the war. The pits were built with large steps on each 
side to enable a man to descend quickly and safely, carrying 
tools and equipment. An electrically controlled hydraulic 
hoist ran through approximately one-half of the enginehouse, 
so that it was possible to drop a pair of wheels from under 
any engine at any time, without waiting two or three days to 
get on the drop pit. The removable rails over the pits were 
pivoted and supported by a brace hinged at the top and 
bottom, and operated by means of a substantial hand lever. 

The type of drop pit usually installed in our engine 
houses has the following defects: 

1—Insufficient room for men to work in properly and 
safely. 

2—No way of getting into the pit, except by sliding down. 

3—Wheels raised and lowered by hand jacks. 

4—Poor method of getting the removable rails out from 
under the engine. 

5—Pits full of water and dirt due to improper drainage. 

Many methods of firing up a locomotive have been tried, 
such as waste soaked with oil, and wood, fired by means of 
a crude oil torch. With the latter some improvement has been 
made, where piping is laid, with air and oil hose connections 
located midway between each pair of stalls, fitted with Barco 
connections and with sufficient air reservoir capacity to main- 
tain the pressure. Oil burning torches can be used for thaw- 


FEBRUARY, 1924 


ing out frozen parts of an engine in winter and are much 
better than saturated waste. 

Air should be used at ashpits for cleaning out ashpans. 
Where there are no stationary air connections, a simple 
method is to connect a hose to the main reservoir of the en- 
gine and blow off the ashes under full 90 lb. pressure. 

More practical methods for automatically cleaning the 
machinery of a locomotive before its arrival at the engine- 
house must be found. It is necessary to eliminate the grease 
and the rods should be clean and dry. 


Keeping Engine Failures at a Minimum 


This is essentially what every enginehouse foreman 
tries to do. While the heavy seasonal business will not per- 
- mit much time in the hands of the mechanical department a 
quick method is to route all power on which boiler work and 
heavy running work is not needed direct to the outbound 
tracks from the ashpits. Where the ideal arrangement of a 
combined inspection pit, general office, tool equipment and 
oil house can be located near the outbound track it is well to 
provide an additional small shop for light repair where in 
an emergency a small force of men can be available to do 
quick work. An outbound inspector and closer supervision 
is essential in this case. Good judgment has to be used, 
especially where pins and bearings are reported. Lubrication 
should be doubly controlled and all boiler tests, washouts, 
etc., carried out thoroughly and regularly. 

The method of reporting engine failures to a special 
foreman will often tend to expedite repairs. If an engine 
failure occurs on the division, the cause of the failure is tele- 
phoned from the nearest tower by the locomotive engineman 
and the report is analyzed and preparations made for repairs 
before the engine arrives at its destination, by the special 
foreman or inspector in charge. The success of this arrange- 
ment depends on a proper system of reporting to insure the 
transmission of the necessary information. These foremen 
or inspectors closely follow up defects which tend to become 
epidemic, in order to have them remedied before actual fail- 
ures occur. Thus, reports of failures in detail can be 
quickly forwarded to the higher officers for investigation. 


Shoe and Wedge Line Chuck 


A CHUCK designed to eliminate any chance of error when 
setting up a shoe or wedge for planing to line, is shown 
in the sketch. It has been found that this chuck saves con- 
siderable time in setting up and also simplifies the work to 
such an extent that a mechanic of ordinary ability can handle 
one of the most important jobs in a locomotive machine shop. 
In setting up a shoe or wedge in an ordinary chuck, the 
operator is required to set the work so that a surface gage will 
exactly enter the three layout marks. However, if it so 
happens that one side of the layout mark is 1/16 in. or 
1/32 in. high, the engine will tram just as well as though it 
were set exactly to gage. This is generally accepted as evi- 
dence that the work is accurate, although it maybe wrong. 
The construction of the chuck is shown in the sketch. It 
consists of a base 15% in. thick, on which are placed two 
blocks, 4 and C, 3™% in. high, that function as jaws in hold- 
ing the work. The jaw A is provided with two 33-in. pins 
placed exactly 12 in. apart. Neither the jaw A nor the 
two pins are adjustable, however, the adjustment is taken 
care of by the jaw C, in which are contained two 33-in. pins, 
that can be moved in or out, for holding the opposite side of 
the wedge or shoe. The adjustment of the jaw C is made 
possible by means of a slot, through which is passed a 11⁄4- 
in. bolt, which can be tightened to hold the jaw C at any 
desired distance from .4. 
Two stops B are provided, one to hold the work and the 
other to hold the jaw C from moving endwise. These stops 
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are drilled '4-in. off center and, by turning the handle, they 
can be tightened against the work so as to withstand the 
thrust of the tool. A separate detail of the stops is also shown. 

It is essential that the man who lays out the shoes and 
wedges scribe the outer marks exactly 12 in. apart, but the 
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inner mark can be scribed at any place near the bottom on 
account of the jaw C being adjustable. After the shoes and 
wedges are laid out, each mark serves as a center for drilling 
a 3%-in. hole about 34 in. deep. 
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A Chuck That Insures Accurate Planing of Shoes and Wedges 

As shown in the illustration, the shoe or wedge is placed 
on the 3¥g-in. pins in A and C. The 1%4-in. bolt through the 
jaw C is tightened and the 33-in. pins in the jaws screwed 
tight. The stops B are then turned against the work and 
the jaw C so as to receive the thrust of the tool. 


Planning Department for Railroad Shops 


Just as Essential as in a Successful Manufacturing Organization— 


How It Can Be Developed 


Second Prize* 


By M. H. Williams 


BADLY managed shop is wasting the stockholders’ 
A money. A well managed shop becomes a good asset. 

The amount of monev that can be saved owing to 
good management will, in many cases, amount to a very com- 
fortable sum. 


Examples From Industries 


Before going into the consideration of railway shop man- 
agement it would be well to examine a few successful busi- 
ness ventures to see if we may profit from them. For in- 
stance, at the present time American automobiles are sold 
all over the world for the very simple reason that they are 
not only superior but also cheaper than those made in other 
countries; while the rate paid workmen per day is much 
higher than abroad, the actual labor cost of each piece or 
completed car is much lower. This happy condition has 
been brought about by standardizing the parts, the use of 
machine tools well adapted for each purpose, the use of jigs, 
gages and other special appliances. In order to bring this 
about it has been necessary to emplov a large number of 
specialists who are devoting their time to devising and 
working up ways and means to produce the various parts, 
making the completed whole at the lowest labor cost. It 
goes without saying that these specialists have been a good 
investment or the practice would not have become universal 
among the large number of concerns who are in the business 
for one prime object, which is to make money. Railroads 
can take a lesson from these concerns. 

Another example is the electric manufacturing concerns. 
The fact that a first class 14-hp. motor can be bought over 
the counter in any store for $25, which includes the deal- 
er's profit of some 15 per cent; selling costs about 20 per 
cent; advertising, overhead expenses of shop, etc., shows 
that the labor costs must be exceedingly low. This con- 
dition has also been brought about by specializing, by the 
use of punches and dies, special jigs and fixtures, and study- 
ing each operation in order to reduce labor costs to a mini- 
mum, or more properly speaking to obtain the maximum 
output per man per day. 

Another example is the steel mills. A visitor to these mills 
is at once struck with the small number of men employed for 
the large tonnage turned out. This happy condition of em- 
ploying mechanical equipment for practically all operations 
has resulted from a large amount of study of each opera- 
tion. The steel people were long-headed enough to see 
that money could be spent that would bring in a large 
return by adopting all the latest devices, or designing spe- 
cial devices to increase the output per man. 

Another example is the oil industrv. Great fortunes have 
been made by the leading oil companies, not as is often sup- 
posed because of the high price charged for kerosene or gaso- 
line, but from the by-products. Years ago the principal 
product of the crude oil was kerosene; today it is kerosene, 
gasoline, paraffine, roofing and road tar, and many other 
materials. As a result they are making money from what 
was at one time thrown away. To make the barrel of crude 

*Awarded the second prize in the Shop Management Competition, which 


closed September 15, 1923. The first prize article was published in the 
January issue, page 39, 


oil produce all these articles has taken a large amount of 
research and experimenting. However, the fact that the 
oil companies make money is sufficient evidence that it has 
been a profitable investment. 


A Planning Department 


With all these examples before us. why should not the 
railroad shop adopt the planning scheme and employ men 
for no other purpose than to devise methods for making new 
parts or making repairs in the least amount of time. This, 
no doubt, will be answered off-hand by some of the rail- 
way shop people saying that they are not manufacturing in 
large quantities, but are only repair shops where each day 
brings forth new propositions that must be met for the day. 
Granting this, the work of a large shop will be to manu- 
facture new locomotive and car parts and also to make 
repairs to locomotives and cars, which work does not differ 
enough from day to day to prevent a large amount of stand- 
ardizing of parts and methods of doing work. 

The next question that comes up will be. Where are these 
planning men to be obtained? This may be answered by 
saying that most railway shops have a number of natural 
“geniuses in the rough” and it is only necessary to pick 
them out and properly develop them in order to inaugurate 
a planning department. This would be doing exactly what 
the manufacturing concerns which have highly developed 
planning departments have already done. 


Picking Men for Planning Department 


How shall we go about picking out the men? This may 
be partly answered by explaining a svstem in vogue in one 
of the leading tool making concerns. This company has a 
number of boxes, similar to mail boxes, placed in the shop. 
Every employee is invited to criticize or suggest improve- 
ments relating to any machine they make, or operation per- 
formed. These are gathered up and carefully gone over by 
the proper parties. Should a suggestion possess value it is 
acted upon. Some of the criticisms from the workmen have 
resulted in radical changes and improvements in the products. 
This is a case where every genius in the shop is trying to 
improve the product and therefore becomes an adjunct or 
extension of the designing or planning department. A simple 
expedient like this in railway shops will bring out sug- 
gestions from the men which will have a two-fold object: 
First, valuable suggestions will be made. Second, the natu- 
ral genius will reveal himself. | 

As an extra incentive for suggestions which appear to 
have sufficient merit to put in use, a reward such as a $5 
bill and letter from the man higher up would have a good 
effect. A man working at a bench or machine generally 
is very much pleased when complimented on some improve- 
ment he has suggested. It goes without saying that a man 
who makes an honest suggestion for a way to improve con- 
ditions should always be encouraged. If the idea proposed is 
as old as the hills the man should be diplomatically told 
about it and if a description has been published in books 
or magazines he should be requested to read what has been 
published. This will let the man down easy and not throw a 
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damper on his ardor. It is very much to be feared that many 
valuable suggestions have been turned down or lost and 
natural geniuses remain undiscovered simply for lack of 
diplomacy when dealing with them. 

A few suggestions from one man will draw attention to 
him; he then becomes a candidate for the planning depart- 
ment and when conditions admit should be placed in a posi- 
tion where he can develop into a member of that department. 
However, to develop into a first-class planner takes time and 
study on the part of the man, since there are but few men 
who can step from the shop into a position as first-class 
planner without a certain amount of preliminary training. 
By adopting this plan for discovering geniuses a list of 
candidates will be available when they are needed. 


Asking for Specific Suggestions 


In railway shops it would be advisable to invite sugges- 
tions on specific operations which could be posted on the shop 
bulletin board. As a suggestion the following are offered: 

Taper Frame Bolts.—A possible change in method or de- 
sign for tools, gages, etc., to do away with the bolt turner 
leaving his machine for purpose of taking measurements. 

Driving Boxes.—A method by which the bore of box and 
hub face will be machined to correct size and avoid spotting 
on the axle so the box can be placed in service without fitting 
at time of applying. 

Boiler Patches.—A svstem by which the patches may be 
applied in less time. 

Steel Car Patches.—The most desirable sizes to be kept 
in stock to meet general repair conditions. 

Milling New Side Rods and Main Rods.—Fixtures for 
holding rods that will reduce set-up time, or time between 
milling operations. 

Cylinder Packing Rings.—A method of measuring cylin- 
ders, pistons and rings by which the packing rings may be 
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turned to fit piston grooves, also the cylinders and rings 
cut without the boring mill operator leaving his machine to 
take measurements. 

Suggestions made by the men on subjects similar to the 
above can be gone over to good advantage by the proper 
parties; if they look promising they can be acted upon by 
assigning a draftsman to put the scheme in proper shape 
when the suggestion is in the nature of a jig, template, tool, 
etc., or, should the man making the suggestion be able to do 
so he should be requested to make a drawing of such 
mechanical details as may be necessary. A few cases of this 
kind will stimulate the workmen. The fact should not be 
lost sight of that railway shops are in need of mechanical 
geniuses who can suggest good practical schemes to im- 
prove shop methods of turning out new and repair work. 

In many shops there is a certain amount of lost time be- 
cause of waiting on other departments for new material, 
repair parts, etc. The workmen are quick to notice these 
delays, especially when working piece-work; in fact they gen- 
erally know more about them than the foreman. An incen- 
tive to reduce this item of idle time would eventually result 
in reducing the little delays that in the aggregate amount 
to considerable time. The argument may be advanced that 
the workmen will not suggest improvements that may in the 
long run reduce the amount of work. The writer believes 
this to be wrong. The railway shop employee is, as a gen- 
eral proposition, a good reliable fellow who wants to get 
ahead and has a great amount of pride in what he does and 
who would like his shop to have the name of being a little 
better than any other. Many of these men are stockholders, 
or at least should be, who can see the value of dividends com- 
ing from improved methods; therefore it is not fair to say 
that they will not do all in their power for the shop in which 
they are employed. Again there is the incentive of rewards 
and the possibility of promotion. 


Shop and Terminal Construction in 1923 


Many New Projects and Additions to Maintenance: Facilities 
Partially Completed in the Past Year 


have been notable for the development of a large num- 

ber of programs of extensive new construction of shop 
and engine terminal facilities. While a few outstanding 
back shop projects are listed in the programs under way 
during 1923, such as the $3,380,000 shop of the Pennsyl- 
vania at Altoona, Pa., and the $2,000,000 Denver shop 
project of the Chicago, Burlington & Quincy, by far the 
largest part of these projects have been new terminals or the 
rebuilding and extension of old engine terminals, with 
accompanying shop facilities for the better handling of run- 
hing repairs. It will also be noted that car repair facilities 
have come in for considerable attention, a number of car 
repair shops being included in the list of last year’s con- 
struction. 

Attention is also directed to the fact that a large number 
of the projects recorded in 1923 are only partially completed 
and will continue well into 1924 before completion. In addi- 
tion to these carry-over projects, a considerable volume of 
new construction will be undertaken. Among the outstand- 
ing new projects on which large expenditures will be made 
during 1924, may be mentioned a $3,000,000 shop improve- 
Ment program of the Atchison, Topeka & Santa Fe at San 
Bernardino, Cal.; a $1,300,000 program of shop improve- 
ments on the Norfolk & Western, and a program amounting 


Ta past two years, after a lapse of about eight years, 


to $1,000,000 on the Erie. The Illinois Central also plans 
to spend $700,000, in this case all for shop tools and equip- 
ment. 


Partial List of Construction in 1923 


A partial list of the construction in 1923 follows: 


ATLANTIC Coast Line.—Car repair yard and shed at Sanford, 
Fla., cost $112,000 (completed). Extension of coach repair shed 
at Waycross, Ga., cost $112,600 (90 per cent completed). New 
coach and paint shops at Rocky Mount, N. C., cost $460,000 (25 
per cent completed). New shop facilities at Montgomery, Ala., 
cost $420,000 (10 per cent completed). 

BALTIMORE & OHto.—New office building at Mt. Clare shops, 
Baltimore, cost $201,500 (80 per cent completed). Engine termi- 
nal improvements at Grafton, W. Va., cost $400,000 (completed). 

BIRMINGHAM BELT.—New engine terminal at East Thomas, 
Birmingham, Ala., cost $636,600 (70 per cent completed). 

Boston € Maine.—New locomotive repair shop, 170 ft. by 
200 ft., at Concord, N, H., estimated cost $310,000 (78 per cent 
completed). 

BuFFALo, ROCHESTER € PiTTsBURCH.—New ash handling facili- 
ties, inspection pits and other terminal improvements at East 
Salamanca, N. Y., cost $175,000 (completed). Additional yard 
tracks, new storehouses, shop buildings and other improvements 
at Cloe, Pa., cost $123,000 (completed). 

CENTRAL OF New Jersey.—Grade crossing elimination, new 
engine terminal, etc., at Somerville, N. J., cost $2,000,000 (5 per 
cent completed). 

CHESAPEAKE $ OHto.—Machine shop at Peach Creek, W. Va. 
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cost $109,600 (completed). Addition to’ roundhouse at Peach 
Creek, W. Va., cost $100,000 (completed). 

Cuicaco € Eastern ILLinois.—Purchase of property for new 
terminal at Evansville, Ind., cost $175,000 (80 per cent completed). 

Cuicaco & NorTH WESTERN.—Two mechanical coaling chutes 
at Chicago shops, cost $95,000 (completed). New engine terminal 
at Madison, Wis., cost $540,000 (90 per cent completed). Ten- 
stall addition and extension of present enginehouse, including 
several terminal changes at Casper, Wyo., cost $238,000 (90 per 
cent completed). 

ChHicaco, BURLINGTON & Quincy.—New locomotive repair 
shops, tracks, etc., at Denver, Colo., cost $2,000,000 (90 per cent 
completed). Installation of new turntables along line, cost $97,000 
(completed). Engine terminal improvements at various points, 
cost $464,000 (95 per cent completed). New water treating plants 
at points along line, cost $173,000 (75 per cent completed). 

ChHicaco, Rock IsLaND € Paciric.—Installing storage and road- 
side locomotive fuel oil tanks on Arkansas-Louistana division, cost 
$225,000 (completed). 

COLORADO & SoUTHERN.—Reconstruction of 16 stalls and ad- 
dition of ten stalls to enginchouse at Trinidad, Colo., cost $150,000 
(completed). 

Denver & Rio GRANDE WESTERN.—Shop improvements at Burn- 
ham, Colo., cost $886,000 (28 per cent completed). Shop improve- 
ments at Salida, Colo., cost $342,000 (65 per cent completed). 
Shop improvements at Grand Junction, Colo., cost $242,000 (70 
per cent completed). Shop improvements at Alamosa, Colo., cost 
$158,400 (75 per cent completed). Shop improvements at Salt 
Lake, Utah, cost $1,167,000 (35 per cent completed). 

DETROIT TERMINAL.—Eight-stall addition to enginehouse, includ- 
ing new machine shop and storehouse facilities at Davidson yard, 
Detroit, Mich., cost $115,000 (completed). 

Ersın, JoLier & EasTERN.—Fourteen-stall addition to rein- 
forced concrete roundhouse at East Joliet, 111., cost $183,279 (com- 
pleted). Steel car repair shop, 500 it. long by 300 ft. wide, at 
East Joliet, cost $577,422 (85 per cent completed). Twenty-stall 
addition to enginehouse at Kirk yard, Gary, Ind., cost $209,761 
(completed ). 

Erie Rattroap.—Adding a 107-ft. by 410-ft. extension to erect- 
ing shop, installation of 250-ton gap crane, etc., at Hornell, N. Y. 
cost $560,000 (95 per cent completed). 

ELoxipa East Coast.—New engine terminal facilities at New 
Smyrna, Fla., cost $165,000 (15 per cent completed). 

GREAT NORTHERN.—New engine terminal at St. Cloud, Minn., 
cost $410,000 (completed). Engine terminal at Fargo, N. D., cost 
$185,000 (completed). Replacing turntables at four different 
points on system, cost $124,920 (completed). Car repair shop at 
St. Paul, Minn., cost $117,900 (completed). Extension to car 
repair shop and the construction of a lumber shed at St. Cloud, 
Minn., cost $125,200 (completed). 

Gute € Shire Istanp.—New enginehouse and other shops at 
Gulfport, Miss., cost $90,000 (completed). 

ILLINOIS CENTRAL.—New yards, shops and engine terminal facili- 
ties at Markham yard near Homewood, Ill., cost $8,793,000 (50 
per cent completed). Rearrangement of mechanical facilities and 
other improvements at Central City, Ky., cost $1,636,000 (50 per 
cent completed). New passing tracks and coaling facilities at 
Gilman, Ill., cost $174,000 (65 per cent completed). Additional 
tracks and coaling facilities at East St. Louis, 111., cost $130,000 (60 
per cent completed). New engine terminal and reconstruction of 
yard at Council Bluffs, la., cost $276,000 (90 per cent completed). 

Kansas City SOUTHERN.—Extensions to machine shop, 152 ft. 
by 252 ft., at Pittsburg, Kan., cost $250,000 (completed). Ex- 
tension to enginehouse, 8 stalls, at Pittsburg, cost $120,000 (30 
per cent completed). 

LAKE SUPERIOR € ÍSHPEMING.—New car shops, paint shop, etc., 
at Presque Isle, Mich., cost $197,000 (completed). 

LenicH & New ENGLANp.—Grading and laving tracks for new 
engine terminal, 10-stall enginehouse, coaling station, etc.. includ- 
ing revision of main track at Tamaqua, Pa., ccst $227,000 (75 
per cent completed). Building facilities, etc., for Tamaqua termi- 
nal, to be started in 1924, estimated cost $235,000. 

Los ANGELES & SaLT LAKE.—New terminal facilities, includ- 
ing freight yards, enginehouse and shops, at Los Angeles, cost 
$1,750,000 (75 per cent completed). 

Louisiana € ARKANsas.—New shops and yards at Minden, 
La., cost $700,000 (90 per cent completed). 

LOUISVILLE & NASHVILLE..—New machine shoo at Etowah, Tenn., 
cost $252,255. New machine shop at Corbin, Ky., cost $331,906. 

MICHIGAN CENTRAL.—New enginehouse at Grand Rapids, Mich., 
cost $110,000 (completed). New coaling and water supply stations 
at Augusta, Mich., cost $167,500 (completed). New engine termi- 
nal facilities at Lansing, Mich., cost $178,000 (completed). Com- 
pleting remaining work at the Niles, Mich., engine and freight 
terminal, cost $545,000 (completed). 
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MINNEAPOLIS, ST. PauL € SauLT STE. Marie—New 20-stall 
enginehouse, machine shop and other terminal facilities at Glad- 
stone, Mich., cost $151,500 (completed). 

Missouri, Kansas € Texas.—New freight terminal, engine- 
house facilities and grade separation at Denison, Tex., cost $3,- 
200,000 (completed). New locomotive repair shop, office build- 
ings, machinery, etc., at Waco, Tex., cost $1,500,000 (completed). 
Six-stall addition to roundhouse, new power house and hotel at 
New Franklin, Mo., cost $220,000 (completed). Installation of 
water treating plant on system, cost $200,000 (completed). Re- 
arrangement and enlargement of car repair shops at Denison, 
Tex., cost $330,000 (40 per cent completed ). 

Missouri Paciric.—New shop facilities at St. Louis, cost $645,- 
000 (completed). Installation of fuel oil handling facilities on 
southern district, cost $300,000 (completed). New machine shop 
at Wichita, Kan., cost $135,000 (completed). 

MosiLe & OH10.—New engine terminal, including 24-stall round- 
house, 500-ton concrete coaling plant, cinder conveyors, etc., at 
Iselin, Tenn., cost $320,000 (50 per cent completed ). 

New Jersey, INpiana & ILLinors.—New engine terminal and 
facilities, cost $250,000. 

New York CENTRAL.—Renewal of turntables at Buffalo, N. Y. 
cost $178,000 (46 per cent completed). Improvement in water 
jacilities at Wende, N. Y., cost $108,000 (25 per cent completed). 

NEW York, New Haven € HartTForD.—Construction of 12- 
stall extension to enginehouse at Cedar Hill, cost $238,000 (60 per 
cent completed). Construction of 12-stall brick enginehouse at 
Boston, Mass., cost $162,000 (99 per cent completed). Construc- 
tion of inspection pits and other attendant facilities at various 
terminals on the system, cost $160,000 (95 per cent completed). 

NORFOLK & WESTERN.—New terminal facilities at Hagerstown, 
Md., cost $148,000 (completed). New tracks and terminal facili- 
ties at Auville, W. Va., cost $765,000 (80 per cent completed). 

NorTHERN PaciFic.—New power plant at Glendive, Mont., cost 
$147,000 (completed). New 28-stall enginehouse at Missoula, 
Mont., cost $250,000 (70 per cent completed). 

OREGON SHORT LiIneE.—New two-story and basement addition 
to storehouse at Pocatello, Idaho, cost $153,000 (completed). New 
150-ton coaling plant, etc., at Orchard, Idaho, cost $107,000 (10 
per cent completed). 

OrEGON-W ASHINGTON RAILROAD € NavicaTion Co.—New fuel 
oil stations on system, cost $254,000 (completed). 

PENNSYLVANIA SySTEM.—Renewal of turntable at Jersey City, 
N. J., cost $100,000 (20 per cent completed). Reconstruction of 
enginehouse at Elmira, N. Y., cost $136,000 (50 per cent com- 
pleted). Steel freight car repair shops at Enola. Pa., cost $415.- 
600 (completed). Construction of additional shops at Altoona, 
Pa., cost $3,380,000 (47: per cent completed). New engine ter- 
minal facilities at Hagerstown, Md., cost $300,000 (completed). 
Improving enginehouse facilities at Conemaugh, Pa., cost $517,- 
000 (85 per cent completed). Steel freight car repair shop at 
Pitcairn, Pa., cost $741,700 (completed). New enginehouse facili- 
tics at Sharpsburg, Pa., cost $1,000,000 (30 per cent completed). 
New enginehouse and coach yard at Detroit, Mich.. 1923 expendi- 
tures $900,000 (75 per cent completed). New 34-stall engine- 
house, shops and other passenger engine terminal facilities at 
Columbus, Ohio, cost $3,402,700 (80 per cent completed). Ad- 
ditional yard and car repair facilities at Grogan yard, Columbus, 
cost $255,700 (completed). 

Pere MARQUETTE.— Additional shop buildings and equipment at 
Grand Rapids, Mich., cost $1,500,000 (55 per cent completed). 
New engine terminal, yards, and facilities at Erie, Mich., cost 
$2,000,000 (30 per cent completed). New engine terminal and 
coach yard at Detroit, cost $1,200,000 (80 per cent completed). 

PHILADELPHIA & READING.—New one-story reinforced concrete 
and brick oil house with complete system for storage at Reading, 
Pa., cost $170,000 (completed). 

PorTLAND TERMINAL CoMPANY.—New  40-stall enginehouse, 
boiler-washing plant, coal and ash handling facilities and west- 
bound classification yard at South Portland, Me., cost $1,750,000 
(80 per cent completed ). 

RICHMOND, FREDERICKSBURG & Potomac.—New locomotive 
terminal, machine shop, coaling station, etc., at Acca, Va., cost 
$1,000,000 (95 per cent completed). 

St. Lovis-San Francisco—New engine terminal at Linden- 
wood, St. Louis, Mo., cost $900,000 (80 per cent completed). 

ST. Louis-SoUTHWESTERN.—Installation of fuel oil facilities 
along line, cost $100,000 (75 per cent completed). Installation of 
fucl oil facilities for storage and handling at various points on the 
Texas lines, cost $167,000 (completed). 

SOUTHERN RaiLwaY.—AÁdditions to existing shop buildings and 
construction of new boiler house, engine drop pit and additional 
machines at Alexandria, Va., cost $105,000 (75 per cent com- 
pleted). 

' SOUTHERN Paciric.—Additional equipment and 80-ft. extension 
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to machine shop at Los Angeles, Cal., cost $610,000 (50 per cent 
completed). Extension to present machine shop, 84 ft. by 258 ft. 
to serve as erecting shop at El Paso, Tex., cost $231,243 (com- 
pleted). Rearrangement and expansion of engine terminal of 
El Paso, cost $243,016 (50 per cent completed). Remodeling 
treating plant and installing power plant at Englewood, Tex., 
cost $118,312. (91 per cent completed). Rearranging and ex- 
panding engine terminal at Lafayette, La., cost $447,878 (35 per 
cent completed ). 

ToLeDo, St. Louis € WeESTERN.—New 27-stall enginehouse, 
mae etc., at Frankfort, Ind., cost $300,000 (20 per cent com- 
pleted ). 

ULsTER € DeLAWARE.—Extension of locomotive erecting shops, 
etc., at Kingston, N. Y., cost $105,000 (completed). 

WESTERN MARYLAND.—New storeroom and office building at 
Hagerstown, Md., cost $185,000 (75 per cent completed). New 
steel car repair yard, including paint shops, store houses, etc., at 
Port Covington, Baltimore, Md., cost $115,000 (completed). 

_ WESTERN Paciric.—Extending machine and erecting shop and 
installation of additional cranes at Sacramento, Cal., cost $100,000 
(73 per cent completed). 


Machining Driving Boxes 


THE following method of machining driving boxes may 

be of interest as representing the practice at the Billerica 
shops of the Boston & Maine, one of the large railroad re- 
pair shops in the east. 

The boxes are first put on the planer table, flat side down, 
in two rows, 16 and sometimes more boxes being planed at 
one time. The first operation is to plane the top and one 
shoe and wedge way on each row of boxes, using all four 
planer heads at the same time. The boxes are turned over 
and the operation repeated, planing the bottom and the 
other shoe and wedge way. The boxes are then set up face 


A Rugged Radius-Planing Attachment 


to face on the planer table, properly strapped and bolted in 
correct alinement, and the cellar fits planed. Crown brass 
fits are machined, using the radius-planning attachment 
shown in the illustration. This attachment is the second one 
of its kind used in the shop and of extremely rugged con- 
struction. The cutting tool is 34 in. by 1% in., and takes 
a \4-in. chip using a 1/16-in. feed in cast-iron. With steel 
boxes the feed is 1/32 in. The driving boxes are cornered 
in accordance with the usual practice by setting them on 
their narrow sides at a slight angle with the planer table as 
required and planing the taper. 

This radius-planing attachment is worthy of special at- 
tention in view of its unusually rugged construction. The 
cutting tool is held in a tool holder H arranged to rotate on 
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a pin of large proportions in tool post P. The tool post is 
designed to withstand the severe duty imposed on it by 
rotating a cutting tool 12 or 18 in. below the planer cross 
rail. Tool post P is an accurate fit in the standard planer 
clapper box, being suspended by the usual pin on which it 
swings outward on the return stroke. 

Power feed is provided for this attachment by means of 
worm W, a spur gear on a vertical shaft back of the tool post 
and bevel gears connecting to the tool holder H. Worm W 
is driven by means of two universal joints and an extension 
rod from the standard planer feed rod and feed mechanism. 


Machine for Drilling Telltale Holes 


HE machine illustrated is installed at the Readville 
shops of the New York, New Haven & Hartford and 
is used for drilling telltale holes in rigid staybolts before 
application to the boilers. While by’ no means a new 
machine, it effects an important saving in time and labor 
for this operation, and may not be familiar to all railroad 
shopmen. 
The machine consists of a compact and substantial table on 
which is mounted a mechanism for holding the staybolts, 
driving the drill spindles, and feeding the spindles. Six air 


chucks, one of which is shown at 4 in the illustration, are 
arranged to hold two staybolts each and to be operated by 
six handles H. Suitable adjusting screws are provided on 


Twelve Staybolt Telitale Holes Can Be Drilled at the Same Time on 
This Machine 


the chucks and this arrangement enables the staybolts to be 
put in and released from the machine with a minimum 
effort. Twelve staybolts can be accommodated in the ma- 
chine at one time and 12 drill chucks B are therefore pro- 
vided, direct connected to 12 spindles S and driven by a train 
of spur gears from the tight and loose pullev shaft indicated. 

The drill spindle feed is obtained by the action of six 
pairs of cams C, driven by a worm gear W. Twelve coil 
springs which, together with the driving gears. are carefully 
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inclosed under the guard plate G, provide for the return of 
the spindles after the holes are drilled. Suitable connections 
are made from the oil pipe O to permit flooding the drills, 
insuring that they are well lubricated and cooled. The air 
chucks operate independently so that the staybolts can be 
removed and new ones supplied in one pair of chucks while 
the others are working. With a suitable arrangement, 
whereby staybolts are within easy reach of the operator, a 
very large production of drilled telltale holes can be obtained 
with this machine. 


Hose Repair Job 
By Observer 


THE hose repair job at one important railroad shop has 
been systematized and special machines devised to fa- 
cilitate the work as shown in the illustrations. With these 
facilities 328 hose are completely stripped and the fittings 
reassembled with new hose by one man in eight hours. 
The following are the operations as they occur, together 
with the time taken by stop watch on one of these hose: 


Time taken, 
Description of operation in seconds 
l1—Cut first bolt in Cda 3 
2—Open first Cl A A th o 3 
3—Turn end for end and cut second bolt............o.ooooooo.o.. 34 


Fig. 1—Foot-Operated Machine for Cutting Ciamp Boits 


4—Open: second clatipe ir A bac Rowe Mewes 3 
5—-Place hose in stripping Machine.........ooooooooonoomooo. o... 3 
6—Open valve and strip both castings. This operation removes the 
nipple and coupling from the host......oo.ooocooomooooo». o... 3 
7—-Close valve which opens vise and remove hose from machine.. 2 
8—Apply cement to coupling and place on applicator............ 214 
9—-Apply cement to nipple and put it on applicator............... 3Y 
10—Slip two hose clamps on new hoSse.......o.oooooooomoncmccmo9 mos. 3 
11—Place new hose with clamps in air viSC........oo.oooo.oooo... 115 
12—Open valve and press both nipple and coupling in new hose 
simultaneously «¿ui eee ceed bees A 5 
13---Close valve and remove hose from vViSl......ooooooomooo.o..». 3 
14-—Place hose and clamp en vise in positicn for bolting.......... 41, 
15—Close first clamp, using fr ot valve to operate closing device.... 314 
16— Apply: bolt to Cai. ir ii 3 
17—Start nut on bolt by hand..............ooooooocmooonooooonoo 5 
18—Tighten nut with machine..........o.ooooooooomomocmc mm. +»... 454 
19—Turn hese end for end.......... ccc cc we cee ewe eee eens 2 
20—Place second clamp in pesiticn for closing... ..oooooooo.o..o.. l 
21—Close second ciamp (same as o¡eration 15).........o.oo.oooo.... 3 
22—Apply bolt to clamp (same as operation 16).................. 414 
23—Start nut on bolt by hand (same as operation 17)............ 4 
24—Tighten nut by machine (sime as operation 18).............. 4 
25-—Remove from machine. completed. 0... ccc eee ewe eee eee eee 1 


Total time 
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The time of these individual operations will vary greatly 
in a day, hence the total time of this one, 75 seconds, is some- 
what exceeded when a total of 328 have been stripped and 
reassembled. It is more than probable that several of these 
operations would take longer on a second trial and quite as 
many could be done quicker, but the one given is a fair 
average. On a special test all the 25 operations required for 
stripping fittings and remounting on a new hose have been 
successfully completed in 61 seconds. 

Fig. 1 shows the foot-operated bolt cutting machine on 
which operations 1 to 4 are performed. This machine cuts 
the clamp bolt and on the return or upward stroke of the 


Fig. 2—Forcing Salvaged Connections into New Hose 


knives the lugs on the clamps are forced open to facilitate 
the removal of the coupling at operation 6. Operations 
8 to 13, inclusive, are performed on the machine shown in 
Fig. 2, which in the illustration is forcing salvaged connec- 
tions into the new hose. The final operations, 14 to 25, 
are performed on the machine shown in Fig. 3. 


It should be understood that after the old hose has been 


Fig. 3—The Final Operations Are Performed on This Machine 


stripped the couplings and nipples are salvaged. This con- 
sists of renewing the gaskets, cleaning the grooves, repairing 
the pins and gaging all parts of the coupling with a stand- 
ard Westinghouse test gage made for'this purpose. These 
salvaged parts are then piled in the compartments which are 
shown in Fig. 2. 


I. C. Builds 24 Mikados at Burnside Shops 


Interesting Methods of Handling the Work in ‘Conjunction with 


Normal Heavy Repair Output 


~ 


Osce of the New Locomotives Built at Burnside 


struction of 24 new Mikado locomotives in the company 

shops at Burnside, Ill. Particular interest attaches to 
this work because of special methods developed and be- 
cause the work was handled with essentially no reduction 
in normal heavy repair output. 

Material for the new locomotives was ordered in March, 
work started on the heavy castings and forgings in June, 
and the first locomotive was completed ready for service 
in August, 1923. The balance of the locomotives were 
turned out as follows: Sep- 
tember, three; October, six; 
November, six; December, 
six; January, two. In ad- 
dition, the normal shop out- 
put of approximately 23 
heavy and 20 light repairs a 
month was maintained, the 
former’ figure containing a 
considerable number of loco- 
motives which received new 
fireboxes, new cylinders and 
superheater equipment, or 
other unusually heavy work. 

The shop forces were not 
increased materially to han- 
dle the new work; the num- 
her of men employed in the 


i Mlincis Central has recently completed the con- 


locomotive shop exclusive of the supervision was 1,780 in 
June and only 1.807 in December when the new work was 
probably at its peak. The various gangs were reorganized, 
however, into two and three shifts, as the work warranted and 
the extra shifts could be used to advantage. 

One reason for the rapid progress of the work was un- 
questionably the ingenuitv and resourcefulness of foremen 
and supervisors in designing tools, jigs and devices for 
facilitating difficult operations. Moreover all hands seemed 
interested in the work and on the whole put forth their best 
efforts. This may have been 
by way of showing apprecia- 
tion to the management for 
bringing this work to Burn- 


side and keeping the shop 
working to capacity long 
after many other railroad 


shops had been compelled to 
make substantial reductions 
in forces. 


Not a New Design 


no new fea- 
tures were incorporated in 
the design of these Mikados 
which are of relatively light 
weight intended for use on 
divisions where not enough 


In general, 


Fig. 1—Nicholson Thermic Syphons Applied to Fire Box; Fig. 2—Syphon Connections to Crown Sheet and O’Connor Flanged Door Sheet:, 


Fig. 
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3—Reaming for Back Boller Head Rivets 
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Fig. 4—Chambersburg Five Ton Hammer Forging Rod Section; Fig. 5—Rods Ready for Anneal- 
ing in a De Remer-Blatchford Car Bottom Type Furnace; Fig. 6—Difficult Forging Job—950 Lb. 
Trailer Radius Bar; Fig. 7—Forging Back Section of the Trailer Radius Bar; Fig. 8—Spring 
Hangers Forged in Five-inch Acme Forging Machine; Fig. 9—Machining Four Frames at One 
Setting on a Seller's Double Head Frame Slotter; Fig. 10—Cylinder V-Blocks and Chucks (Slide 
Valve Cylinder Shown); Fig. 11—Chuck for Holding Shoes and Wedges While Miling. 
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tonnage develops to warrant using heavy big I. C. Mikados. 
The principal dimensions, weights, etc., af the new locomo- 


tives are shown in the table. 


TABLE OF DIMENSIONS, WEIGHTS AND F’ROPORTIONS 


Räilroad A ck he ERGY ea woes aw eRe Lea Illinois Central 
TYPE eee ae ane IS eins Ma ak ae BS ae 2-8-2 

SEVA A & bie aw Se dE a ia Freight 

Cylinders, diameter and stroke..................ooo 25 im. by 30 in. 


Fig. 12—Machining Driver Brake Fulcrum Castings on a Lucas 


No. 32 Horizontal Boring Machine 


Valve gear, type. ..ooooocccoccccncr rr Baker 
Valves, piston type, SIZO.........o.o..oo eee 14 in. 
Weights in working order: 
Or. drivers 0... cece eee ee ee ee rr 220,450 Ib. 
On front truck......0....0.0. 00. c ec eee eee 25,250 Ib. 
On trailing truck iia po a eee La ee 42,000 1b. 
Total, engine aras dea bas ee Paes 287,700 Ib. 
o oe ose ee Re erie ate awl nets pe eNO REA 145, "000 th. 
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Fig. 13—A Morton Drawcut Shaper Comes In Handy for an 
Awkward Short Planing Job on the Back Cylinder Head 


Wheels, diameter outside tires: 


Driving sicsecesacrer cansa daa teles 63 in. 
Front truck... «<< i eatee rad ene ces be eee eee eres 30 in. 
Trailing truck... 6... cece eee ce eee eee ee rere ees 45 in. 


Journals, diameter and length: ee i 
Driving, MaiM....... assressreseroresesrserrss 101% in. by 12 in. 


Driving, others. .....  ...c.ooocoooomconoocnooc2»?... 9 in. by 12 in. 
Front tricks cazo & a A A 6 in. by 10 in. 
Trailing truck..... 6... este eee eee eterna 8 in. by 14 in. 
Boiler: 
Steam pressure. A ah Wid eho iat aie E ote 185 Ib. 


Diameter first ring, outside.. O 791% in. 
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Firebox, length and width..............oooo.o.o.. 110 in. by 72 in. 
Tubes, "number and diameter..................- 2342 in. 
Flues, number and diameter.................... 34--53% in. 

ngth over tube sheetS...............o.o.ooooo.. 20 ft. 6 in. 
Grate: Area icuwcape obs eines tet eee bea 55 sq. ft. 
Heating surfaces: 
Firebox. loadin ets eae a teehee baw be Lees 208 sq. ft. 
Arch, tubes soecot 4 dee eat bel oda Mae ais aaa 14 sq 
Tubes and flues ceras 00 666 eek ase eee eas 3,492 sq. ft 
Syphon. aii eas ee aca 9 
Tótal i254 sew ee Nae Ea aa eee Ga ae ek weak aad 3,773 sq. ft 
Superheating necios ai on 810 sq. ft. 
Combined evaporative and heating................ 4,583 sq. ft. 
Tender: 
Style ...... beaks Pb lid A ech ah E Water bottom 
Water CAPACITY ox. rad ds 7.000 gal. 
- (Piel) capacity e aao Verena oo eid os Gh tatawe cues 15 tons. 
General data estimated: 
Rated tractive force, 85 per Cedt........oooooooo.o.. 46,800 Ib. 
Factor of adhesion.............oooooooooo.oo oo». 4.71 


Among the accessories used on these locomotives may be 
mentioned superheaters, Nicholson thermic syphons, Baker 
valve gears, Ragonnet power reverse gears, Hodges trailing 
trucks; No. 5 New York air compressors and Buda elec- 
tric headlights. The locomotives have proved very satis- 
factory in service, reports from the road men being to the 
effect that they are free steamers, easy to handle and quick 
to get up speed. Probably one reason for the last feature 
was the care given in designing the cylinders to reduce 
mechanical clearance to a minimum and make all ports 


Fig. 14—Powerful Ingersoll Vertical and Slab Millers Recently 
Installed for Heavy Rod Work 


straight or with as smooth curves as possible. With this 
end in view the ports were laid out full size on boards and 
all changes checked by the pattern maker for core position 
and wall thickness. 

The whole boiler back ends were made identical with 
those of the large I. C. Pacific type locomotives, a feature 
which will be of importance when it comes to renewing tube 
sheets and fireboxes. In general, details such as guides, 
crossheads, trucks, etc., were made like those on the large 
Mikados to avoid introducing another standard. 


Boiler Shop Work 


In preparation for handling the boiler work new tlange 
sheet dies had to be made and these were cast by the Ameri- 
can Brake Shoe and Foundry Company from patterns made 
at Burnside. These dies were used in a 450-ton Niles- 
Bement-Pond hydraulic press for flanging all back heads, 
back flue sheets, door sheets and throat sheets. Circular 
depressions in the back tube sheets to take care of expansion 
of the Thermic syphons were formed at the same time. These 
are shown in Fig. 1 and obviate the welding in of diaphragm 
plates as called for in the Locomotive Firebox Company’s 
drawings. The O’Connor flanged door sheet hole is plainly 
shown in Fig. 2 which also gives a good idea of the way the 
svphon is stayed and connected to the crown sheet. Both 
syphon connections to the firebox were acetylene welded. 

All tube sheet holes, staybolt and stud holes were punched 
and when necessary drilled before the flanging operation 
with a great saving in layout time, one set of sheets being 
used as templates for the others. In addition, this method 
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gave the certainty of accuracy since subsequent sheets were 
not punched until the first boiler was found to go together 
correctly. The tube sheet holes were punched 1% in. and 
drilled 1 15/16 in. for tubes and 45% in. for superheater 
flues. Another feature was the use of copper ferrules 34 in. 
longer than the sheet thickness and this unusual length made 
the ferrules hug the tubes after expanding and prevented 
the formation of a corner in which scale can accumulate 
and cause the tubes to burn off. 

Owing to insufficient furnace height the main steam domes 
could not be made at Burnside and were purchased from 
the locomotive works. The mudrings were of cast steel 
from the American Steel Foundries. Type U. W. Flannery 
staybolt sleeves were electric welded to the casting sheets. 

It was particularly fortunate for the rapid progress of the 
boiler work that practically all of the experienced boiler- 
makers at Burnside who went out on strike in 1922 returned 
and these men were organized into three shifts for drilling, 
two shifts for reaming and riveting, and one shift for fitting 
up. As much as possible of the heavy riveting was done on 
an 18-ft. Niles-Bement-Pond bull riveter. The work of 
reaming for back head boiler rivets is shown in Fig. 3. 


Tenders 


The old 811 class tenders were rebuilt so as to be almost 
entirely new except for frames and trucks. The shape of 
the coal pit was changed and a coal rack applied to increase 
the fuel capacity to 15 tons. 


Blacksmith Shop Work 


Rods for the new locomotives were forged under one of 
the largest, if not the largest, railroad shop steam hammers 
in the Chicago district—the 5-ton Chambersburg hammer 
illustrated in Fig. 4. Billets 7 in. by 15 in. by 72 in. were 
used, making either one main rod, or one back rod and a 
strap. The main, intermediate, back and front rods weighed, 
rough forged, 400 lb., 665 Ib., 480 lb., and 480 lb., re- 
spectively. 

All rods were very carefully annealed by heating to 1,450 
deg. F., and allowing them to cool in the furnace with the 
door closed, taking about 16 hours. The furnace used, 
illustrated in Fig. 5, is well adapted for this work because 
the car bottom greatly facilitates loading and unloading. A 
sand seal at the edges of the car bottom prevents flames 
going under and warping the wheels and plates. Another 
interesting feature of this furnace, which is made by the 
DeRemer-Blatchford Company, Chicago, is the provision of 
complete temperature indicating equipment. A pyrometer 
with six thermo couples suitably located at different points in 
the furnace enables differences in temperature to be detected 
and corrected. A tackle or winch is used to move the car 
bottom in and out of the furnace. 

One of the largest and most difficult forgings was the front 
section of the trailer radius bar illustrated in Fig. 6. This 
weighed 960 lb. and was forged in two pieces, which were 
welded through the 10-in. hole. Straps were placed across 
the ends and a Porter bar with counterbalance weights made 
it possible to handle the two awkward parts while welding. 
The back section of the trailer radius bar weighing 800 lb. 
is shown partially forged in Fig. 7. Here a swinging ram is 
being used to make one of the right angle bends in the bar. 

Spring hangers, forged at one end and ready for the 
operation to be repeated at the other end, are shown in Fig. 8. 
This work, together with a great deal of other work on 
brake rigging, smoke arch braces, guide yoke braces and pins 
of all sorts, was done in the forging machines at Burnside. 


Machine Shop Work 


- About 583 men were employed at the Burnside machine 
shop to perform machine operations on the various castings 
and parts.of the new locomotives as well as other locomotives 
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which were going through the shop for light and heavy 
repairs. The pressure of the work on many of the machines 
was so great as to require the organization of two and in 
some cases three shifts and this arrangement enabled most of 
the machine parts to be furnished on time except in a few 
cases where lack of material caused a delay. 

While several new machine tools were installed previous 
to and during the time the new locomotives were under con- 
struction, most of these were essentially replacements and 
only one machine was purchased directly as a result of 
undertaking the new work. This was a heavy Barrett double 
nar machine, especially designed for boring cylinders and 
saving a great amount of time on this operation owing to 
the fact that both the cylinder and valve chamber are bored at 
the same time. The cylinder faging operation is also per- 
formed on this machine. On a 2814-in. by 40-in. Mikado 
locomotive cylinder the barrel can be bored in one cut, using 
five tools in the holder. and faced in five hours. After the 
cylinder bushing is applied the cylinder is replaced in the 
machine for boring the piston fit and finish faced in 12 
hours. The size of the valve chamber on this class of 
cylinder is 18 in. 

In addition to the Barrett cylinder boring machine the 
following new machines were installed recently at Burnside 
largely as replacements of worn out tools: One Bullard 
54-in. vertical turret lathe; one Lucas No. 32 horizontal 
horing machine; one Ingersoll vertical rod milling machine; 


Fig. 15—Assembling Operations in the Erecting Shop 


one Ingersoll horizontal slab milling machine; two Morton 
draw-cut shapers; one Diamond guide grinder and magnetic 
chuck. 

Many jigs and devices were developed to expedite the 
work and so far as possible to standardize it. For example. 
a complete set of standard gages for crank pin sizes and pin 
fits in wheel centers was made, thus saving a considerable 
proportion of the time which would have been required for 
individual fits. 

Cast steel frames purchased from the American Steel 
Foundries were machined four at a time on the Sellers double 
head frame slotter as indicated in Fig. 9. This is a good 
example of the wav machine operations were combined when- 
ever possible with an important reduction in cost and time 


‘required for the operation. 


The V-blocks and chucks shown in Fig. 10 were an im- 
portant aid in holding the cylinders’ in correct alinement 
for planing. (The cvlinder shown is a slide valve type and 
not the piston valve cvlinder used on the new Mikado loco- 
motives.) The construction and use of this jig is readily 
apparent from the illustration, the V-blocks being held in 
accurate alinement with the planer bed by suitable keys in the 
T-slots. The chucks are held central with the cylinder Bore 
by universal jaws and with a long bolt between the two 
chucks for greater security. It is obvious that with the 
chucks resting on the V-blocks as shown the cylinder can 
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be revolved to any angle required for planing with the 
assurance that the cylinder center line will always be parallel 
with the planer bed. A great amount of set-up time is saved 
and the accuracy of the work increased by this device which 
was adapted from drawings furnished by the Lima Locomo- 
tive Works. 

Brass shoes and wedges were used on the new locomotives 
and an interesting chuck holding them while milling is 
shown at Fig. 11. The notches at the right are to accom- 
modate shoes of different lengths and it is obvious that the 
dogs at the left can be so applied as to hold each shoe down 
to the chuck and against lateral movement while being milled 
for both the driving box and frame fits with a combination 
four section milling cutter. The new dogs are made narrower 
than the flange thickness of the shoes so that the milling 
cutters will pass by them. 

One of the most flexible machine tools used on the new 
locomotive work was the Lucas No. 32 horizontal boring 
machine illustrated in Fig. 12. The illustration shows the 
operation of boring a driver brake fulcrum casting and this 
and many other irregular parts can be set up with ease and 
bored. or in some cases turned, on this machine. Back 
valve heads were bored for the valve stem and faced on the 
Lucas boring machine in two hours. 

For many short planing and shaping operations the 
Morton drawcut shapers did effective work. One of the new 
shapers is shown in Fig. 13 finishing the guide bearing on a 
back cylinder head. The turning operations on this cylinder 
head were performed on the new Bullard 54-in. vertical 
turret lathe, of which a photograph is not available. This 
machine was a real factor in speeding up the machine work 
on many different parts used on the new locomotive. The 


Standardization of 
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ease of setup, power and flexibility, together with the pos- 
sibility of bringing different cutting tools quickly into action, 
made this machine an important factor in clearing up a 
congested machine shop floor and keeping the parts moving. 
The back cylinder head, shown on the shaper in Fig. 13, was 
machined complete, except for the planing, on the 54-in. 
Bullard vertical turret lathe in seven hours. The front 
head was finished in three hours. The Ingersoll vertical 
and slab millers, illustrated in Fig. 14 are shown machining 
rods for the new Mikados and were a material help in getting 


- these rods out on time. 


Erecting Shop Work 


Work in the erecting shop (Fig. 15) was systematized as 
much as possible and extra shifts put on such jobs as could 
be worked to advantage in that way. While in the aggregate 
a tremendous number of operations must be completed in 
the erecting shop to assemble 24 new locomotives, and some 
of this work, particularly that relating to the lining of 
cylinders, frames, shoes and wedges, erecting valve gears 
and setting the valves, must be extremely accurate, there 
was nothing particularly new in the way this work was 
handled for the new locomotives at Burnside. Great credit 
is due none ‘the less to the erecting shop forces for their 
thorough and careful work, of which the performance of 
the new locomotives in service is ample testimony. 

The photographs and data presented in this article are 
made available through the courtesy of R. W. Bell, general 
superintendent of motive power of the Illinois Central, and 
L. A. North, shop superintendent at Burnside, who with the 
shop foreman rendered valuable assistance in gathering the 
information and taking the photographs. 


Chisel Production 


A Comparison of the Relative Merits of Tempering Methods and the 
Various Kinds of Steel 


By Major Johnstone-Taylor 


T is not usual in these days of machining to limit gages 

to find much information disseminated on the subject of 

hand tools. Yet, despite the modern methods of machine 
shop, the hand worker still remains and the chisel is still an 
important hand tool. Henry Fowler, chief engineer of the 
Midland Railway, recently made public the methods em- 
ployed at the Derby, England, shops. The publication of 
this information led another large works, W. H. Allen, Sons 
& Co., Ltd., Bedford, into stating their views as well as mak- 
ing a number of tests as to the relative merits of the two 
methods. 

It must be remembered that although the analysis of a 
steel may be excellent, its manipulation in hardening and 
tempering needs experience. Even in making chisels, a good 
workman can often spoil a piece of good steel. 

In many shops, after making the chisel, the old method 
is still used by the blacksmith of heating it red hot and then 
dipping the end into cold water to harden it and letting the 
heat run down from the shank to the hardened edge. 

This system has admittedly some advantages. It cer- 
tainly insures the cutting edge being the hardest part of the 
tool and eliminates any clearly defined hard and soft point, 
but, of course, the method is wholly a rule of thumb and 
depends upon the skill and judgment of the operator. There 
is a tendency, however, to heat the steel too rapidly and uni- 
form tempering is very difficult to obtain. Moreover, with 


only the edge hard, the life of the chisel is short on account 
of the fact that when the cutting edge becomes dull or 
chipped, the back is too soft to grind again for further use. 


Tests Uphold the Old Methods 


It is interesting to note that W. H. Allen, Sons & Co., Ltd., 
still adhere to what many would regard as rule of thumb 
methods. The steel used by this company is .825 carbon 
steel and in the manufacture of chisels, it has been using the 
following practice. After drawing out and allowing the 
chisel to cool, it is heated at the point to a bright red, 1,562 
deg. F., for a distance of about 1 in. It is then quenched in 
cold water for a distance of 3% to 14 in. from the end. The 
end is then taken out of the water and the hardened point 
is tempered by the heat conducted from the unquenched 
portion. As soon as the cutting edge has reached purple or 
deep blue, 536-605 deg. F., the whole tool is again quenched. 

This treatment is found to give a point of maximum hard- 
ness and a decreasing hardness from the point upwards, be- 
cause the chisel is of the thinnest section at the point and is 
chilled the most suddenly in the quenching. The thicker 
portion beyond the point loses its heat less suddenly. The 
extreme point is less tempered or “let down” than the rest of 
the tapering portion and the effect of this gradual decrease in 
hardness is shown in the curves in Fig. 1. This method, of 
course, depends largely upon the skill of the operator and 
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contains a personal factor that present day methods aim at 
eliminating. 


British Railway Shop Practice 


Although it might not appear to be a tool of much im- 
portance, the actual amount of work done by chisels in the 
large railway shops is considerable and the attention that 
is paid to small details is well worth the trouble. However, 
so far as British practice is concerned, carbon steel of the 
following analysis has been found to give uniformly good 
results, provided it is of uniform quality and of the best 
crucible steel. 

The following system is advocated by Henry Fowler and 
it will be observed that the material used under ordinary 
circumstances is not alloy steel, but carbon steel of the fol- 
lowing standard specifications: Carbon, .75 to .85; manga- 
nese, .30; silicon, .10; sulphur, .25, and phosphorus, .25. It 
might at first be supposed that an alloy steel of some kind 
would be made use of for making chisels. Dr. Hadfield, a 
well-known steel expert, has suggested the addition of one 
per cent chromium to the forgoing analysis, pointed out that 
the duty of a chisel is to cut into metal under pressure. 


Standard Chisel Forms 


Chisel forms have been standardized on the Midland Rail- 
way and these are shown in Fig. 2. The designation and 


Hardness Figure (Sceleroscope) 


Distance from Point ( inches) 


Fig. 1—Curves Showing the Results of Sceleroscope Tests 


various uses are as follows: a, chisel for heavy brass; b, 
chisel for heavy iron and steel; c, chisel for cylinder repair 
jobs; d, side tool; e, square nose tool; f, diamond point tool; 
g, large cross cut tool; h, round nose tool; 7, gouge tool, and 
k, chisel for chipping large surfaces of babbitt. 


Manufacture of Chisels 


The procedure followed at the Derby shops in the manu- 
facture of chisels is to make them to stock orders in the 
smith shop and then forward them to the heat-treating shop 
for hardening and tempering. The work in this shop is 
handled in batches of 50 and the aim is to employ a standard 
system of treatment to eliminate the personal element previ- 
ously referred to. All chisels are issued from the toolroom 
stores as required, and there are no grindstones in the shops 
for the use of the workman. 

With the chemical composition of the steel more or less of 
a constant nature, the chief factor liable to cause a varied 
temperature is the chisel section. All chisels are carefully 
heated in a gas fired furnace from 1,345 to 1,365 deg. F., 
according to the section. When the correct steady tempera- 
ture is attained, the chisels are quenched in water to a 
depth of 3g in. to 14 in. from the point. The period of 
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quenching depends upon the size of the section. The chisel 
end is thoroughly chilled in the water, after which the whole 
tool is immersed and cooled off in a tank containing linseed 
oil. The oil tank is water cooled and after this treatment 
the chisels have a dead hard point and a tough sorbitic shaft. 

The tempering of the point, or “letting down,” is done by 
immersion in another oil bath, the temperature of which is 
raised to 420 deg. F. The first result is, of course, to drop 
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Fig. 2—Standard Chisel Forms Used on the Midland Railway 


the temperature of the oil, which is gradually raised to its 
initial point. On approaching this temperature, the chisels 
are taken out at every 3 or 4 deg. of temperature rise and 
tested with a file. When the desired temper has been reached 
(about 430 deg. F.), the chisels are withdrawn, cleaned in 
sawdust and permitted to cool in an iron tray. 


The Two Systems Compared 


For the purpose of comparison, four chisels of the same 
dimensions, the shape and size, as shown in Fig. 3, were 
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Fig. 3—Size and Shape of the Chisels Used in the Tests 


tested at Bedford. Two were dealt with by the first method 
outlined and two were tested by the method as advocated by 
Mr. Fowler. 

In carrving out this treatment the quenching of the point 
was carried to 1,364 deg. F., while in tempering, one of 
the chisels was left in the oil bath for 10 min. and the sec- 
ond for 15 min. The tempering was again carried out 
through a range of temperature that depended upon the 
amount of fall in temperature of the bath below 420 deg. F., 
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the fall in the temperature being caused by adding cold 
chisels. The length of time taken in tempering had a consid- 
erable effect. For example, the same temper was obtained by 
a long exposure to a comparatively low temperature, as by 
a shorter exposure to a higher temperature. The chisels 
were subsequently tested by a sceleroscope and the results 
were plotted as shown in Fig. 1. 

From these results, it was observed that there was very 
little difference as regards the hardness of the extreme edge 
of the tool. But there was a more rapid falling off in the 
hardness along the tapering portion, than with the Fowler 
system. In the latter, there was a uniform tempering of all 
the hardened portion, but to a less extent than by the Bed- 
ford system. While by the Fowler method, any decrease of 
hardness that took place over the quenched and tempered 
portion was entirely'due to a difference in the rapidity of 

- quenching caused by the increasing thickness. 

Three of the chisels were put to practical use at the hands 
of an operator, who was not aware of their difference. The 
work performed was cutting hard steel on the flat. This 
put the chisels to a fairly hard test. Two of the chisels 
made by the Bedford system chipped slightly, and the third, 
made by the Fowler system, broke wholly away at the edge. 

This test, however, cannot be taken as a conclusive one, 
but the following conclusions were arrived at by the experi- 
menters in respect to the Fowler system: First, that it gave a 
somewhat brittle working point; second, it produced a chisel 
that permitted more grinding of the point without reharden- 
ing; third, it produces chisels of dependable quality in large 
numbers; fourth, the tough shaft has no proved advantage, 
and, fifth, it is more costly than the older methods. 

Summing up the whole matter, therefore, the second and 
third advantages would appear to justify organized methods 
of production in shops where from the nature of the work, a 
large number of chisels are in constant use. 


Device for Testing Pneumatic Motors 
By E. A. Murray 


Shop Superintendent, Chesapeake & Ohio, Huntington, W. Va. 


[T is essential that pneumatic motors be kept in frst class 

condition in order to get effective performance. To de- 
termine the condition of such tools, this shop has put in a 
testing device that has worked very well. 

This device operates in the following manner: Air is con- 
ducted to the “toolometer” from a full, free air pipe. This 
“toolometer” is for a 34-in. standard pipe and registers the 
amount of free air that passes through it. This is neces- 
sary as the manufacturers usually give the free air con- 
sumption in connection with the rating of different air 
motors. A standard air gage is attached to the pipe just 
before it enters the “toolometer” to give the correct air pres- 
sure in the shop lines. An air hose is connected to the air 
pipe after it has traveled through the “toolometer” and the 
open end of the hose is then connected with the air motor 
to be tested. The spindles are arranged for Morse taper 
shanks. An arbor is made with the Morse taper shank on 
both ends, one to fit an air motor and the other a Prony 
brake. The spindle fits a Morse taper up to No. 4 size. 

The Prony brake is arranged with a roller between the 
bearings and wood clamps. The roller is attached by means 
of a screw passing through straps that encase the wood. The 
end of upper strap projects out far enough to have a bear- 
ing on the 11%-in. plunger, which has a lift of 3 in. 
Some good oil is run into the cavity after the plunger has been 
lifted to its highest point. 

The motor attached to the Prony brake is started and 
after full speed is attained, the hand wheel which closes the 
wood clamps on the roller, is screwed down. The friction 
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between the wood clamps and the roller causes the straps to 
bear down on the plunger and this brings a pressure on the 
small air gage attached to the plunger. Pressure on the 
brake is increased until the air motor is finally stalled under 
full air pressure. Records are made from the gages as soon 
as this occurs; first the air pressure in the shop line; second, 
the number of feet of free air passing through the “toolom- 
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Shop Airline 
Arrangement of Apparatus for Testing Pneumatic Motors 


eter,” and third, the number of pounds pull as registered 
on the gage connected with the plunger. 

This test is made on each new air motor, according to the 
classification, as it is placed in commission. If these motors 
or any others come in for repairs or complaint concerning the 
power developed, they are placed on the test rack to get a 
record showing what this class of motor should do. 

As a last resort, the motor is placed under a steel yoke 
attached to the work bench and a practical test is run to 
determine just what size hole the motor will drill. 
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Apparatus for Determining Pneumatic Motor Performance 
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Combination 


OME improved features have been added to the No. 2 
S combination woodworker manufactured by the Buffalo 
Forge Company, Buffalo, N. Y. Among the most im- 
portant is a change in the planer guide arrangement pro- 
viding for quicker, simpler and more accurate adjustment, 
and the introduction of a positive drive for a rip saw and 
jointer mandrel, obtained by means of a rawhide pinion 
and gear. 
The new planer guide arrangement consists of a slide 


Woodworker with a Positive Drive Rip Saw and Jointer Mandrel 


which is moved forward and backward in a slot or groove in 
the table. The guide is locked in position by means of a 
thumb nut. Considerable saving in time is effected by the 
greater simplicity and more accurate adjustment obtained 
with this arrangement over the older method of using a two- 
screw adjustment without the slide arrangement. This guide 
can also be set at any angle desired for beveling purposes. 
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Woodworker 


In the old type No. 2 woodworker, the pulley on the drive 
shaft was belted directly to a pulley on the jointer and circu- 
lar saw shaft and the belt was twisted in order to obtain 
the desired direction of rotation. This method of drive has 
been replaced in the new woodworker by a positive drive of 
the pinion and gear pulley type, which makes a smoother 
running machine and eliminates belt slippage. The gear 
ratio of the two pinions is approximately two to one. The 
pulley pinion is .cast in one piece, while the main shaft 
pinion is keyed to the shaft. 

The machine is equipped with tight and loose pulleys. 
8 in. by 3 in. in size, and with a handy belt shifter. The 
drive shaft is 1 in. in diameter and runs in 4 in. babbitted 
and reamed bearings, split for adjustment. In addition, 
the pulley for the jointer and the lower band saw wheel are 
also connected to this shaft by means of jaw clutches. This 
means that different parts of the machine may be run in- 
dependently of each other with a resulting saving in power 
and wear on the bearings. 

The table for the cross-cut saw and rip saw is 37 in. long 
by 15 in. wide and is made of heavily ribbed cast iron. The 
saw mandrel is 1 1/16 in. in diameter and runs in babbitted 
and reamed bearings 434 in. long and is provided with oil 
grooves. The saw, 10 in. in diameter, is driven at a speed 
of 3,000 r.p.m. The table is hinged at one end and can be 
raised or lowered to adjust the depth of the cut. A cast-iron 
cross cut guide is also furnished with this machine, which 
slides in a milled groove in the table and is adjustable for 
varying angles. The saw is capable of making a cut 23 
in. deep. 

The jointer, fastened on the same spindle as the saw, i: 
6 in. long and 3 in. in diameter. A screw and handwheel 
arrangement is used to make both sides of the jointer table 
adjustable. 
which permits more accurate work than was possible with 
the former model. 


be attached when desired by means of the two collars and 
the nut furnished for the purpose. 

A 14-in. reamed hole in the shaft end and a tap for a 
headless set screw allows straight shank bits to be inserted. 


In order to facilitate the holding of work to be drilled, 2 | 
slide table is provided which is readily adjustable to dii- | 
ferent heights. An 18-in. disk sander may be placed on the | 
The bandsaw wheels are 22 in. in , 


lower bandsaw shaft. 


These tables are 6 in. wide and 24 in. long, . 


The jointer shaft has an outboard bear- . 
ing and outside of this an 8-in. by 34-in. emery wheel may 


diameter by 11% in. face and are covered by an endless 


rubber band which reduces slippage of the saw and heat 
from the blades. 
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Compensated Blow-Off Valve 


HE Nathan Manufacturing Company, New York, has 
developed a new type of compensated blow-off valve 
which is claimed to provide a permanently tight fit on 
the seat and to practically eliminate repairs and replace- 
ments. It does not depend on the action of steam or fluid 
pressure to keep it tight. 
The valve is opened and closed in the same manner as 
the ordinary gate valve. Instead of a wedge action, how- 
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Sectional View of Nathan Blow-off Valve 


ever, the valve disks are forced outward against their seats 
by a uniform pressure produced by small balls or shot, made 
of non-corrosive steel. The action of the shot within the 
cage between the valve disks is similar to the action of a 
fluid and a uniform pressure is exerted over the faces of the 
disks regardless of their inclination or shape. Referring 
to the sectional drawing, the steel balls are placed in the 
cavity of the carrier, 2, within the body of the valve. This 
carrier also supports the two valve disks. It is raised and 
lowered by means of the valve spindle, 5, which is threaded 
into the cap of the valve, 6. At the bottom of the carrier 
15 a pressure knob or plunger, 4, which is forced into the 
cavity containing the balls when the carrier reaches a point 
near the bottom of its travel. When this plunger pushes 
upward, it displaces the balls, producing a uniform pressure 
between the disks. In this way the disks are forced against 

r seats regardless of any wear that may have occurred. 


It is claimed that the valve will remain tight whether the 
valve disk seats are inclined to the right or to the left, upward 
or downward, and even if the angle is different on the two 
faces. 

The valve is built with threaded ends or with a flange con- 
nection at one side, as illustrated. Its construction through- 
out is simple and any part may be easily replaced. The 
outlet of the valve is tapped for the attachment of pipe and 
hose and when fully open, the carrier and the disks are 
raised into a space within the body of the valve, forming an 
unrestricted passage for the discharge. Because of the dis- 
charge across the opening, it is claimed that scale will be 
washed through the valve, but that should any remain in 
the bottom of the valve, it can not interfere with the closing 


View of Nathan 2-Inch Blow-off Valve 


of the valve or with the forcing of the disks tightly against 
their seats. 

The tightness of the valve is independent of the action of 
the steam or other fluid and depends merely on the force 
with which the plunger or pressure knob is driven in the 
shot-filled cavity. The universal joint at the top of the 
spindle is furnished when it is desired to control the blow- 
off valve from the cab or the running boards, but a handle 
may be supplied if the location of the valve is such that an 
extension is not needed. 
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Single Stroke Surface Grinding Machine 


SINGLE stroke surface grinding «machine with a 
A working range of 12 in. in diameter and a height of 

7 in. under an unworn grinding wheel has recently 
been developed by the O. S. Walker Company, Inc., Wor- 
cester, Mass. The grinding wheel is cup-shaped, 8 in. out- 
side diameter, with a 51-in. hole, is 3 in. deep, and has a 
rim 5% in. thick. Two mounted wheels, suitable for steel 
and cast iron respectively, are furnished with the machine. 
The grinding wheel is centered in a cast iron ring and 
clamped by a bronze ring and four screws. The changing 
of grinding wheels is easily accomplished by attaching the 
wheel mounting to the spindle face plate with screws. 

A diamond set in a bronze holder is furnished for use 
when a new wheel is put in service, and also for use in truing 
the wheel when an exceptionally fine finish is desired. The 
completed wheel head weighs about 300 lb. and is accurately 
counterbalanced, the counterweight sheave being carried on 
ball bearings. The slide has two flat bearings 24 in. in 
length, which rest on bearing surfaces of equal length on the 
face of the column. The direction of travel is controlled by 
a dovetail construction equipped with a taper gib for taking 
up the wear. The movement of the wheel head is controlled 
by a hand-operated lever on the right side of the machine. 

The spindle is made of steel and carries on the lower end 
a face plate to which the wheel mounting is attached. A 
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View of Left Side of Surface Grinding Machine, Showing Location 
of the Water Tank 


75-in. hole through the center of the spindle provides for the 
delivery of water inside the grinding wheel. The upper and 
lower ends of the spindle are carried in radial thrust ball 
bearings. Oil throwers are emploved to maintain proper 
lubrication of these bearings. 

Compression springs located in the upper spindle housing 
overcome the combined weight of the wheel spindle, and all 
revolving parts connected with the spindle. They also main- 
tain the necessary upward thrust of the spindle in the thrust 
bearing at its lower end, to insure accuracy in grinding. 

The wheel spindle pulley is 734-in. diameter and is driven 
bv a 3-in. belt running over ball bearing idlers and a 19-in. 


diameter driving pulley on the main drive countershatt. 
This countershaft, which is located on the back of the ma- 
chine, also runs in ball bearings. The face of the wheel 
spindle pulley is 914 in. in width to allow for a maximum 
travel of 5 in. for the wheel slide. At a speed of 2,200 r.p.m. 
for the spindle, 10 hp. is available at the grinding wbeel. 
When arranged for a belt drive, the machine is of the 
single pulley drive type. The belt from the line shaft runs 
to a 12-in. diameter, 434-in. face pulley, which is carried on 
ball bearings on the hub of the 19-in. spindle driving pulley. 
An expanding friction clutch in the hub of the drive pulley 
serves to start and stop the machine. In the motor-driven 


Front View of Surface Grinding Machine with the Guard 
Dropped Down 


machine, the motor is mounted on the side of the column. 
The drive pulley and clutch are omitted and the machine is 
driven by means of sprockets and a silent chain. The man- 
ufacturer recommends the motor-driven machine to insure 
constant speed of the grinding wheel. The design of the 
machine is best adapted for a 714 hp. motor having a speed 
of 1,750 r.p.m. 

The distance to be travelled by the wheel slide is deter- 
mined by a fixed stop on the column. The vertical move- 
ment of the magnetic chuck, through its range of 4 in., 1s 
controlled by the elevating hand wheel at the right side of 
the imachine, acting through mitre gears and an elevating 
screw. A wheel graduated in thousandths and mounted on 
the shaft carrying the elevating hand wheel, provides for 
accurate adjustment of the magnetic chuck to compensate for 
wear of the grinding wheel or for the removal of a pre- 
determined amount of stock from the work. This mechanism 
has ball bearings throughout. 

The magnetic chuck is mounted on a vertical spindle. 
This spindle is carried in a sleeve 534 in. diameter and has 
a bearing 15 in. in length in the supporting member. The 
upper end of the chuck spindle rests in a taper bearing of 
ample proportions to insure minimum wear and also to 
maintain permanent and accurate alinement. The lower end 
of the spindle is carried in a radial ball bearing. 

The position of the supporting member on the column is 
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determined by a large stud projecting from the face of the 
column. The end of this stud terminates in a ball which 
engages with a straight reamed hole in the back of the sup- 
porting member near the top of the casting. Another stud 
projects from the face of the column near the bottom and in 
line with the upper stud. Two thrust screws in the lower 
end of the supporting member, having their bearing on op- 
posite sides of the lower stud, provide means for adjusting 
the chuck with reference to the grinding wheel. 

The supporting member is attached to the column by three 
opposing screw supports which constitute a three-point bear- 
ing. In combination with the two thrust screws, these sup- 
ports permit the alinement of the chuck with the grinding 
wheel, also the adjustment of the chuck for grinding either 
concave or convex surfaces. The weight of the supporting 
member, complete with chuck and water pan, is about 750 
lb. This is sufficient to eliminate any vibration in the 
work carrying unit. Rotation of the chuck is controlled auto- 
matically through the movement of the wheel slide and also 
independently by means of a lever placed on the left hand 
side of the machine in a convenient position. 

The magnetic chuck used on this machine is so designed 
that the number and shape of the poles in the top plate can 
be arranged to meet special conditions. Water guards are 
arranged on the chuck in the water pan to protect the chuck 
and electrical connections against the entrance of moisture. 

The electric current is carried to the interior of the chuck 
through contact rings on the under side of the chuck body, 
and the lead wires are protected by a flexible metal con- 
duit passing inside the column and up to the demagnetiz- 
ing switch near the top of the column. The column is a 
single casting weighing about 1,400 lb. and is designed to 
provide maximum rigidity. 

The water tank is an independent unit at the side of the 
column and has a capacity of 14 gallons. The pump is of 


Automatic 


electric haulage units to interplant transportation is 
the fork truck now being manufactured by the Auto- 
matic Transportation Company, Buffalo, N. Y. This new 


©? E of the latest developments in the application of 


Electric Truck for Lifting Material with the Forks in Mid-position 


tvpe of truck has a number of advantages over previous lift 
trucks manufactured by this company. It can automatically 
lift from the floor barrels, boxes, bundles of metal sheets, 
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the centrifugal type, ball bearing and driven by a belt from 
the chuck drive countershaft through the side of the column. 
A stream is directed upon the chuck through the center of the 
wheel spindle in such a manner as to deliver a large volume 
of water inside the grinding wheel. There it is distributed by 
centrifugal force over the surface being ground. A second 
stream of water is available outside the wheel. This is for 
the purpose of cleaning the chuck face in preparation for 
the next load. The greater portion of grit and chips is 
caught in two settling pans through which the water passes 
before reaching the main water tank. 

The work to be ground is placed on the rotary magnetic 
chuck. The lowering of the wheel slide automatically closes 
the electric circuit through the chuck, operates a clutch which 
puts the chuck in rotation and brings the grinding wheel in 
contact with the work. The removal of stock continues until 
the downward movement of the wheel slide is arrested by a 
fixed stop provided for that purpose. 

When the grinding operation is completed, the raising of 
the wheel slide automatically stops the chuck rotation, breaks 
the electric circuit through the chuck and for an instant closes 
the circuit through the chuck in the opposite direction, 
thereby demagnetizing the chuck face and facilitating the 
removal of the work. Work can be put on or removed from 
the chuck only when the wheel slide is at the upper limit 
of its travel. With the wheel slide in this position, a fixed 
guard attached to the water pan fully protects the operator 
from contact with the grinding wheel. 

The position of the chuck can be determined by the thick- 
ness of the first piece ground. Further pieces. of the same 
kind can then be ground to the same thickness by lowering 
the wheel slide the distance permitted by the fixed stop. 
The only adjustment required is the raising of the magnetic 
chuck from time to time to compensate for the wear of the 
grinding wheel. 


Fork Truck 


plates, castings, etc., without the aid of skids. This elimi- 
nates a big investment in skid equipment and also conserves - 
floor space. 

The principle of its operation is that the tapered steel 
forks are designed to slide under the material to be carried, 
without any kind of assistance. Almost any type of material 
can be handled by this machine, the only requirement being 
that the width and length of the forks conform to the width 
and length of the material to be handled and for this reason 
the forks are furnished in various sizes to suit the character 
of the work in the shop where the truck is to be used. 

The truck has a lifting capacity of between 3,000 1b. and 
4,000 lb. depending on the nature of the material handled, 
and is built for various lifting heights. In any of the trucks, 
however, the łoads can be started and stopped at any height. 
The truck is equipped with two motors, one for propelling 
the truck and the other for elevating. Both motors draw 
power from the truck battery. The lift is by means of a 
single oversize screw revolving in a large oversize bronze nut, 


_ which is provided with an oil magazine for lubricating the 


screw. The elevating mechanism is placed below the battery 
box to afford the best possible protection. The front wheels 
of the truck have 9-in. by 5-in. rubber tires, and are fitted 
with Timken bearings to give the greatest mobility with the 
least friction. ‘This is an important factor to be considered 
as the entire load is carried over the front wheels. This 
truck is designed to meet the many demands around a rail- 
road shop for moving and placing heavy castings on machines 
oo for carrying and lifting heavy or bulky material in store 
10USes. 
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Combination Journal Truing and Axle Lathe 


N improved type of combination journal truing and 
A axle lathe has been developed by the Betts Machine 
Works, Rochester, N. Y. This machine is equipped 

with two carriages for turning the outside of the journals 
when the wheels are mounted on the axle. Gaps for swing- 
ing the wheels are cut in the bed. These gaps, shown in 
Fig. 1, have finished surfaces and when it is desired to use 
the machine as an axle lathe, it is only necessary to insert a 
filler block in each of these gaps. With the filler blocks in- 
serted, as shown in Fig. 2, the carriages have ample travel 


Fig. 1—The Machine Ready to be Used for Turning Journals with 
the Wheels Mounted on the Axle 


for turning both the wheel seat and journal fit, burnishing 
and also finishing the fillets of the axle. 

The center driving head is of the opening type in order to 
allow axles to be placed, with the wheels mounted, on the 
centers. The large driving gear is made in two halves with 
a coarse pitch and wide face teeth. It rotates in two large 
bronze bearings, of which there is one on either side of the 
center. The pinion meshing with this gear runs in oil and 
is mounted on a heavy shaft located in the center of the bed 


and is driven from the speed change gears located in the left 
hand end of the bed. Three speed changes are operated 
from the center of the machine through hardened steel slid- 
ing gears running in oil. The carriages are driven from a 
splined feed rod through steel gears and give a range of four 


Fig. 2—The Machine with the Filier Blocks in Place for Use as an 
Axle Lathe 


feeds. These feeds can also be changed from the center of 
the machine. 

When the machine is driven by a single pulley or alternat- 
ing current motor, a powerful friction clutch and automatic 
brake is used for transmission of power. ‘These are also 
operated from the center of the machine and give the operator 
complete control from his normal working position. When 
driven by a direct current motor, a dynamic brake in the 
controller is used for quick stopping by means of con- 
veniently mounted push button station. Either a 45-in. or 
55-in. swing is furnished in the gaps. Axles of various 
lengths can be accommodated, as both tail stocks are adjust- 
able along the bed and the carriages have sufficient travel 
to accommodate the longest journals. 


Portable Drilling Machine 


PORTABLE universal drilling machine with a broad 
A field of utility has recently been placed on the mar- 

ket by Wm. Asquith, Ltd., Halifax, England, and is 
available in the United States through C. I. Wroe, New 
York. The machine has the advantage of ready portability 
with the addition of greater rigidity than usually found in 
portable drills. Although the nature of the machine pre- 
cludes any great rigidity for high speed drilling, it is capable 
of reasonable cutting rates, and considerable saving is ob- 
tained in the combined drilling and handling time on the 
kinds of work for which it is intended. It is claimed that 
the low power consumption of this machine gives it an 
advance over pneumatic drills in the matter of maintenance 
costs as well as the necessity for extra labor and assistance. 
It is also said that the breakage in twist drills has been 
considerably reduced. 

This machine is made in four sizes with a maximum 
radius of the drilling spindle of 3 ft. 9 in., 4 ft. 9 in., 
5 ft. 9 in. and 7 ft. O in., respectively. There is also a No. 
5 size, but this type does not embody a radial arm. The 
spindle is of high tensile carbon steel and is provided with 
variable rates of self-acting feed motion. It is provided 
with a fine hand feed through a worm and worm wheel and 
can be adjusted quickly by a conveniently placed hand 
wheel. The reversing motion to the spindle is controlled 


by a lever placed in easy reach of the operator. The action 
of reversing the spindle automatically increases the reverse 
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speed in the ratio of about 3 to 1. The drilling head is so 


arranged that it can be adjusted in either the horizontal or 
the vertical planes to any angle, and it is equipped with 
a locking device that holds the head securely in all 
positions. 

All controls are conveniently arranged. The radial arm 
can be traversed across the column by means of a hand 


Asquith Portable Drilling Machine Working in a Locomotive Frame 
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wheel, and by power in the case of the 7-ft. machine, and 
can also be elevated on the column either by hand or by 
power, or moved radially through a complete circle. The 
arm can also be tilted in a vertical plane through about 30 
deg. Secure locking provision is made for all these move- 
ments as well as an automatic trip motion for the power 
elevating and lowering of the arm on the column of the 
drilling machine. 

The base slides easily on the truck bed and is traversed 
thereon by a ratchet lever. It can be rigidly locked in any 
position desired. The column is securely bolted to the base 
and is fitted at the top with a plug that carries the lifting 
hook, On the 7-ft. machine, the column consists of an 
internal pillar and sleeve to insure the necessary rigidity, in 
which case the arm and sleeve rotate on the pillar. This 
latter motion is facilitated by a patent arrangement of ball 
and roller bearings. | | 

The truck bed is arranged on four wheels, except in the 
case of the 7-ft. machine, with screw jack supports to take 
the weight when drilling and also to give additional sup- 
port. The drive is by means of a self-contained, reversible 
electric motor, mounted on the arm end plate. A belt from 
the motor to a single pulley on the gear box completes the 
driving mechanism. On the 7-ft. machine, the drive is oper- 
ated from the motor by means of a driving shaft to the gear 
box. The gear box provides six speed changes, with the 
exception of the No. 4 size, which has eight speed changes. : 
These speed changes are obtained by hand wheel control 
through clutch and sliding gears and are doubled by the 
double gear on the head. 


Guillotine Bar Shears 


for shearing off square, round or flat bars, has been 
brought out by the Long & Allstatter Company, Ham- 
ilton, Ohio. The principal aim in the new design was to 


A REDESIGNED line of shears of the guillotine style 


obtain a rugged and compact machine as free from flexure 


a3 possible. 

The main frame or housing is made a one-piece casting of 
the box design, the material used for the large sized machines 
being annealed steel, and on the smaller machines, a semi- 
steel mixture is used. The results from tests run for several 
months show a remarkable endurance of the cutting edges 
of the blades, which is due to a great extent to the rigid con- 
struction that maintains the blades in alinement. The steel 
slides are long and slide in bronze lined bearings. They 
are counterbalanced by air or springs, or by weights that 
operate below the floor level. 

The gears are of steel, with machine cut teeth. They are 
placed to the side to afford a better construction as well as 
to give unobstructed working room around the back, side 
and front of the machine. The shaft bearings are extra large 
and are located so that no gearing is overhung, giving a rigid 
gear assembly, which compels the tooth load to be distrib- 
uted across the entire gear face. The bearings also benefit by 
this design as there is no uneven or cocking action of the 
shafts. 

An improved automatic stop for operating the clutch, 
which brings the slide to rest with the blades completely 
open, is provided with a safety locking feature, so that the 
clutch will engage the driving jaws only when the operating 
treadle is completely down. The machine can be stopped 
after each stroke or can be run continually as desired. The 
fly wheels are sufficiently heavy to relieve the motor, or other 
driving medium from the high peak load, to which this type 
of machinery is subjected. 


These machines are self contained, the bearings and other 
parts being supported by one common base, which insures 
accurate alinement of the entire equipment under all 
conditions of service. 


Gulllotine Shears of Rugged and Compact Construction 
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Vacuum Torch for Railroad Work 


VACUUM torch of large capacity has recently been 

placed on the market by the Mahr Manufacturing 

Company, Minneapolis, Minn. This torch has been 
specially designed for railway car repair work and boiler 
shop requirements and its operation is based on the same 
principle as that of the heating element in the portable rivet 
forges manufactured by the Mahr company. The important 
feature of this torch to oil users is the fact that no pressure 
is used in the oil tank or hose line, making the torch safe 
to operate. 

The tank for the torch is of heavy gage welded construc- 
tion, with a capacity of 20 gal. and is mounted on a steel axle 
and large roller bearing wheels. The tank is carefully bal- 
anced and can be easily handled over rough ground. Side 
brackets are used to carry the 12-ft. hose, the torch itself 
and the extra nozzles. The torch is designed to eliminate 
trouble in operation. The patented valve-in-head construc- 
tion gives a positive shut-off and eliminates any tendency to 
drip at the nozzle. The oil is, therefore, always at the head, 
which facilitates the instant starting of the torch. 

There are separate controls for the oil and air which 
give a wide range of capacity and adjustment. The air 
control valve is of the plug cock type and ground to fit. 
Lack of restrictions in the air passage of the tank reduces 
the pressure loss to a minimum. 

The oil valve is of the piston valve type designed to re- 
duce clogging and is capable of fine adjustment. Both valve 
controls are placed well back from the torch nozzle for the 
convenience of the operator. The oil and air tubes are 
brazed into the body and head, in order to obtain tightness 
and strength at these joints. 

A special atomizing nut causes complete atomization with- 
out restricting the air flow and also makes the flame steady 
and continuous. In the patented double chamber nozzle the 
vapor is discharged from the atomizer into the first chamber, 


where it ignites. This burning vapor, in passing through the 
choke into the second chamber, draws in free air through the 


Portable Vacuum Torch of Large Capacity 


auxiliary air openings, thereby making a suitable burning 
mixture within the nozzle to produce a steady and compact 
flame. 


An Electric Sand Pipe Heater 


DEVICE known as the Universal Electric sand pipe 
heater, designed to keep sand pipes on locomotives, 
and other types of power equipment, from clogging at 
the lower end, has been developed by the Universal Electric 


The Heater Applied to a Locomotive 


Sand Pipe Heater Company, 1536 Commercial Trust Build- 
ing, Philadelphia, Pa. 
In stormy weather, the lower end of the sand pipe is al- 


ways wet and it is a well-known fact that dry sand will not 
flow from a wet pipe without part of the sand sticking to the 


The Heater with a Section Cut Away and Lagging Removed to 
Show Its Construction 
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side of the pipe, eventually closing the outlet. The function 
of the device is to keep the orifice dry, to permit a flow of 
sand at all times and thereby insure full tractive effort and 
maximum adhesion for braking when needed. 

The heater is a simple device which is screwed on to the 
lower end of the sand pipe and in effect is a shell which 
surrounds the pipe. Inside of the shell and touching the 
sand pipe is an electric heating unit connected to the head- 
light generator. The space between the heating unit and the 
outer shell is filled with asbestos lagging. Two sizes of 
heaters are manufactured, using 64 and 80 watts respectively, 
and there are two units used on a locomotive. 

Laboratory tests on the device were made by an Eastern 
railroad about a year ago. Pipes were set up as on a locomo- 
tive with a sand box and valves for sanding the track. Water 
was allowed to trickle down the pipe and a blast of air 
equivalent to a cross wind blowing at 30 miles an hour was 
projected against the end of the sand pipe. Sand was 
allowed to flow down the pipe every 10 seconds. At the end 
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of an hour and 15 minutes, there was no wet sand in the 
lower end of the sand pipe. 

At a later date a road test was made. A five-gallon can of 
water was placed on the running board of a locomotive and a 
hose extending down to a point near the lower end of the 
sand pipe, was used to trickle water onto the pipe. In 
making a 50-mile run without the current turned on, the 
pipe clogged up five times, and had to be cleaned out each 
time. On the return trip, the current was turned on and 
the pipe gathered no wet sand. ; 

Another test was made in the freezing room of the Penn 
Cress Ice Cream Company at Cresson, Pa. The sander was 
operated at a temperature of zero, with water trickling on 
the sand pipe. This was continued for two hours, at the 
end of which period there was nothing in the pipe. On road 
locomotives, in regular use, the device has been used to keep 
the sand pipes clear and free from obstruction under a wide 
variety of conditions of bad weather, including low tem- 
perature, rain and snow. 


Four Wheel Drive Lift Truck 


LIFT truck that has all four wheels individually 
A driven by a standard vehicle motor has been placed 
on the market by the Terminal Engineering Com- 
pany, New York. As shown in the illustration, the truck is 
equipped with four wheels of the same diameter, instead of 


Detall Construction of the Rear Wheel Unit 


the small diameter pilot or trailer wheels that are commonly 
used. It is claimed that the elimination of these small wheels 
permits greater freedom of action in traversing obstructirns, 
such as crossing cobbled streets and railroad crossings. It 
is also claimed that the absence of the pilot or trailer struc- 
ture permits the truck to approach closer to a box car in 
order to lift material from the floor of the car through the 
doorway. This truck has also proved to be of value for 
stacking material in warehouses. 

The truck is built with varying heights of uprights to suit 
different requirements. The table, as shown in the illustra- 
tion, can drop to a surface height of 5 in. from the floor. It 
is 4 ft. long by 26 in. wide. Provision has been made for 
changing the style of the table, which is easily accomplished 
by dropping out the old table and replacing in the uprights 
some other type, such as the horn, double tang, or V-type 
table. The horn type table is intended for handling coiled 
rod or reels, car wheels, etc. The double tang type, the top 
of which goes down to within 2 in. of the floor, is designed 
for handling such material as tin plate and for stacking. 


Other types of tables are available for any variety of work. 
The capacity on separable bodies for an evenly distributed 
load is as follows: 2,100 lb. on a 6-ft. platform; 2,300 Ib. 
on a 5-ft. platform; 2,600 Ib. on a 4-ft. platform, and 3,000 
Ib. on a 3-ft. platform. 

The hoist can raise a 3,000-lb. load at a rate of 25 ft. 
per min. and it can elevate empty at a rate of 50 ft. per 
min. The hoisting unit is operated by an enclosed water- 
tight motor of the same type as those used in driving the 
truck. The reduction is through a worm and gear, the worm 
and shaft being integral. A solenoid is used to release the 
brake on the motor shaft and an automatic brake is pro- 
vided to prevent the load from being lowered too rapidly. 

It is claimed that this truck can operate effectively in snow 
and ice conditions, and needs no specially prepared run- 
ways. It is carried on four wheels that have 20-in. by 5-in. 


solid rubber tires 3 in. thick. All four wheels are individ- 


Lift Truck Removing Boxes from the Door of a Storehouse 


ually driven, each being provided with a standard vehicle 
motor, fully enclosed and weatherproof. There are three 
revolving members in the driving unit, consisting of motor 
shaft, integral reduction gear and pinion and the wheel itself. 
The entire unit is grease packed and requires practically no 
attention for long periods. The motor has ball bearings and 
in addition the reduction gear and the wheel rotate on roller 
bearings. 

Steering is accomplished by the rear wheels. This gives 
the shortest possible turning radius of 6 ft. 9 in. The rear 
wheels are equipped with full leaf springs and are provided 
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with internal expanding type brakes, actuating inside the 
reduction gear member. The brakes are controlled by the 
operator’s foot. An odometer is provided on one wheel to 
record mileage. 

The battery is placed over the rear wheels in a special 
compartment. Its location with respect to the load allows it to 
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act as a counterbalance, the front wheels serving as the ful- 
crum. It also provides a seat for the driver. The counter- 
halancing effect of the battery is further reinforced by a 
weight attached at the rear of the truck in the form of a 
plate. A coupling device is also provided when it is desired 
to use the truck as a tractor. 


New Design of Board Drop Hammer 


ITH the object of overcoming difficulties which here- 

tofore have been tolerated as necessary evils in the 

drop forge shop, Merrill Brothers, Maspeth, N. Y., 
has developed a board drop hammer in which are embodied 
several new features. Among the new features in this ma- 
chine are: Adjustment to compensate for uneven wear of 
roller bearings; straight friction bar; rigid and non-adjust- 
able upright frames; inserted, adjustable and reversible ram 
guides; treadle safety block; front and back die adjustments 
which are immovable when locked by the die key. 

In the lifter the arrangement of sliding boxes has been 
improved by the substitution of roll rockers. The direct hori- 
zontal pressure against the board is maintained the same as 
with sliding boxes, with the advantage of better support for 
the roll pressure and belt pull. The hammer operates 
equally as well with the belts driving from the front as 
from the rear. or one from the front and one from the rear. 

To maintain the rolls parallel, a compensating eccentric 
has been introduced in one of the eccentric sleeves. This can 
be adjusted in a few minutes without removing any of the 
lifter parts. Heretofore this realinement of the rolls could 
only be accomplished by an adjustment of the set screws or 
by replacement of the bushings in the roller shaft bearings. 

If it is desired, the hammer can be arranged in a few mo- 
ments to use a thick or a thin lifting board by changing the 
roll eccentric bushing, the eccentric construction is such that 
when the friction bar falls, the rolls are practically locked. 
This arrangement permits the use of a very light friction 
bar, rolls the board more nearly straight and prevents ex- 
cessive wear near the point of stick-up. 

The main roller bearings are ring oiled from four large 
oil pockets, that are easily accessible and experience has 
shown that they do not require oil renewal oftener than once 
in four weeks. This feature was adopted as the result of 
seven years’ experience on a 2,000-1b. hammer, during which 
time the roller bearings were never disturbed. Sliding bear- 
ings, where the pressure is high, but the movements small, 
are oiled by means of felt pads soaked in oil from suitable 
oil reservoirs. All parts subjected to wear are bushed or 
fitted with wearing plates. 

The friction rods are made straight with an eye at the 
upper end for attachment to the eccentric lever. The roll 
releasing lever lifts the friction bar to its seat without shock 
and permits the hammer to run practically at as high speed as 
the lifting board will stand. It is so constructed that the 
leverage shortens as the friction bar is raised, by means of a 
rolling contact on a non-metallic surface on the ram, thereby 
giving a greater friction roll opening than is possible with 
a plaip lever operating on a ram pin. The under surface of 
the lever is curved and this places the pressure against the 
ram constantly in a vertical direction, which practically 
eliminates the kick-back on the whole roll releasing mechan- 
ism. The adjustment for length of stroke can be positively 
and easily adjusted. 

A novel bottom stop for the rod is used wherein both seats 
for the upper and lower positions of the rod are in one 
assembly. The entire mechanism is removable by releasing 
two vertical guide bolts. The wear caused by the drag of 
the lower end of the rod when it is being raised from its 
lower position is taken by the front of the stop plate. The 


base casting is protected from wear and the plate can be 
easily removed and redressed or renewed at slight cost. Suit- 
able non-metallic plates are placed under the stop seats to 
take the shock of the falling rod. These plates can be varied 


Drop Forge Hammer Built in Sizes Ranging from 600 to 5,000 
Pounds Falling Weight 


in thickness to obtain different positions at which the rod can 
be brought to rest at its upper and lower positions. 

The clamp for holding the ram suspended is adjusted in 
conjunction with a special treadle. This clamp is placed 
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under the rolls and is full floating to conform to the aline- 
ment of the board. The adjustment is controlled from the 
floor in the usual way and the complete board clamp assem- 
bly can be removed without removing any part of the lifter. 

The upright frames are constructed of steel castings of 
l-beam section. The bearings on the base have been 
materially increased in every direction; as have also the 
depth and length of the upright guide in the anvil. The 
foot of the upright is tightly fitted on four sides to the top 
of the base. Four hold-down bolts are used instead of the 
customary two at the center, which, in combination with the 
lifter construction and tie rods at the top of the uprights pre- 
vents the possibility of the uprights rocking on the base. 

Dirt clearance under the upright foot in the anvil has been 
provided so that all dirt and scale can be removed without 
taking down the upright from the base, in fact the clearance 
surfaces are so pitched that the dirt will take care of itself 
through an outlet at the side of the base. 

The upright feet are deeply guided in the anvil for their 
full length from right to left and the side thrust from break- 
down work is taken up in such a manner as to make failure 
at this point on either upright or base practically impossible. 

Truing up the V’s of the uprights has been taken care of 
by the adjustable and reversible ram guides, which are fitted 
to the steel upright frames. It is claimed that on account of 
the ease of removing and re-planing the inserted guides, the 
V's cannot become badly worn. Besides Leing reversible, the 
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guides have double V’s thereby prolohging the life of the 
wearing surfaces. The inserted guide adjustment is simple 
and positive, and so constructed that the guides can be 
dropped back into the uprights to allow the ram to be re- 
moved, as well as to take up for uneven wear at the bottom 
of the guide and ram. By adjusting both the bottom and 
top guide adjusting wedges, the face of the ram can be 
squared up from right and left with the face of the shoe. 
Inequality often occurs here owing to the uneven wear of 
the guide and ram. The adjustment of the inserted ram 
guides is made from the floor. 

Many serious accidents occur through the accidental 
tripping of the treadle. A simple and positive device has 
been applied which makes it is impossible to trip the treadle 
except by placing the foot on a pad about 6 in. square. This 
pad can be quickly adjusted from right to left to suit the 
convenience of any operator. As long as the tripping pad is 
not touched, a person can stand with his full weight on the 
treadle without tripping the ram. If the safety device is not 
desired, it can easily be removed and the treadle operated in 
the usual manner. 

Die adjustment from front to back is accomplished by 
means of a double taper insert in the top of the forged steel 
shoe opposite the die key. This construction is positive and 
the die cannot get loose without the die keys coming out. 
This hammer is built in sizes ranging from 600 1b. to 5,000 
lb. falling weight. 


Sullivan Belt Driven Air Compressor 


ECENT changes in the design of the angle compound 
R compressor, built by the Sullivan Machinery Com- 
pany, Chicago, 111., has brought about an improvement 

In its general efficiency and economy. 
These compressors are now equipped with standard wafer 


View of Compressor from Air inlet Side 


valves, which consist of thin, flat rings of tempered steel, 
held to their seats by leaf springs of the same material. The 
wide port opening, low lift and simplicity of these valves 
are designed to produce high volumetric efficiency and long 
lite. The valves for both inlet and discharge are set in tan- 
dem in the same port or pocket, as shown by the illustration, 
thus reducing the clearance factor to a very small amount. 
Another important improvement recently adopted is the 
three pass, counter-current intercooler, shown by the sectional 
view. In this intercooler, three separate nests of water 
tubes are arranged, one above the other, in a large shell. 
The air from the intake cylinder is conducted by means of 


baffle plates five times across each set of tubes, so that it 
comes in contact with the cooling water no less than fifteen 
times in its progress to the discharge cylinder. This added 
cooling surface results in a considerable increase in the air 
end efficiency of these compressors. 

The machine is constructed with one high pressure and 
one low pressure cylinder. The low pressure cylinder is 
located horizontally and the high pressure cylinder vertically. 
The main, or horizontal frame, to which the low pressure 


Sectional Elevation Showing the Three-Pass Intercooler 


cylinder is directly attached, consists of a single, massive 
casting, supporting the entire machine. A heavy pedestal, 
supporting the high pressure cylinder, rests on the main 
frame. A single crank pin drives both low and high pressure 
pistons and all moving parts are entirely enclosed within 
the frames. l 
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Powerful Turret Lathe and Tooling Arrangement 


HE addition of a powerful, 914-in. spindle bore turret 
lathe to its standard line of lathes is announced by the 
Gisholt Machine Company, Madison, Wis. This ma- 

chine is designed to handle locomotive crank pins and other 
bar work too large for the 714-in. and 814-in. spindle bore 
machines made by this company. The headstock of the new 
lathe has been simplified and designed for a 20-hp. motor 
which will give ample power for the heavy roughing cuts 
needed on the heavier work. Another feature designed to in- 
crease production is the quick traverse of the tool post car- 
riage. Fig. 1 clearly shows the rugged proportions of the 


Fig. 1—Gisholt Turret Lathe for Heavy Work 


new turret lathe and its adaptability for heavy chucking and 
bar work, 

The Gisholt Machine Company has made a careful study 
of the tools required to produce railroad bar and chucking 
work, such as crank pins, wrist pins, piston valve packing 
rings, etc. By means of a special tooling arrangement the 
crank pin illustrated in Fig. 2 is said to be machined in 
50 min. Referring to Fig. 3, the various operations in 
finish machining a crosshead wrist pin are clearly indicated. 


Fig. 2—Main Locomotive Crank Pin Machined in 50 Minutes 


At position 1, the end of the pin is roughed down and the pin 
cut off part way. The pin is rough turned on all surfaces 
at position 2, and finish turned with the same tooling ar- 
rangement at position 3. At position 4, the end of the pin 
is threaded with a self-opening die in the turret and where 
necessary the pin end centered with a rack and pinion 
centering tool. Where the pin is to be lubricated by a grease 
cup or other means of forcing lubricant through the end of 
the pin into the bearing a center hole is drilled as shown 
at position 5. The tapering operation is performed at posi- 
tion 6 and the final tapping and cutting off operations at 
position 7. The time per pin with this tooling arrangement 
is approximately 20 min., where the overall dimensions are 


415 in. by 11 in. If wrist pins are being made at some 
central point and simply rough machined, the number of 
operations is reduced by two and the tooling equipment can 
be reduced accordingly, the time in this case, on a 5-in. by 
12-in. pin being 15 min. 

The tooling arrangement used in machining piston valve 


Fig. 3—Tooling Arrangement for Finishing Crosshead Wrist Pins 


packing rings is illustrated in Fig. 4. In this case the pack- 
ing pot is held in the chuck, the cutter head traveling on a 
turret bar piloted in the chuck. The cutter head carries 
four tools and in position 1 bores the packing pot. In this 
same position the outside of the pot is rough- and finish- 
turned by a tool in the wing rest tool post. At position 2 
the packing ring is first rough undercut, then finished on 


in Turret Piloted 
in Chuck 


Too! Poston 
Wing Rest 


Fig. 4—Tooling Set-Up for Piston Valve Packing Rings 


the back face, then finished on the front face and finally 
cut off. A tooling arrangement has also been developed for 
machining valve spiders and bullrings. The following is the 
production record said to have been obtained with these 
tooling arrangements: 


14-in. packing rings «simi 8 min. 
24-in. packing rings .....sesssosssssossosesoesesen. 12 min. 
12-in, valve spiders .......oooooooocoooooooooom?.+...o 10 min. 
24-in. valve spiders .....oo.ooooooooooooooo momo ooo... 15 min. 
14-in. bull rings ¿ara 12 min 
24-in. bull rings A or- oosossssse 20 min 
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A particularly desirable feature of the Gisholt tooling plan 
is the provision for furnishing a partial set of tools in case a 
given machine is confned entirely to roughing operations. 
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This obviates the necessity of buying a full set of tools, some 
of which may not be needed for machines on specialized 
work, Sue l 


A New Type of Riveting Hammer 


HE Ingersoll-Rand Company, New York, has developed 

a new type of pneumatic riveting hammer with im- 

proved features, including bolted construction for hold- 

ing the handle to the barrel, heavy section valve with liberal 

bearing surfaces; combination poppet and piston type throttle 
valve, low air consumption, and easy operation. 

These hammers are manufactured in three styles, A, B 


Pneumatic Riveter with Bolted Barrel and Handle Connection 


and C and are available in a complete range of sizes from a 
5-in. to a 9-in. stroke. Each size can be procured with any 
one of three types of barrels and with either outside or in- 
side trigger handles. The standard A type has a barrel 
machined to accommodate a rivet set clip only. 

Three alloy steel bolts of substantial size, fitted with lock 


washers, hold the handle to the barrel. This enables the 
hammer to be taken apart anywhere for inspection or clean- 
ing with the aid of a wrench. 

The throttle valve, except on inside trigger handles, is a 
combination of the piston and poppet types, having the nicety 
of control of the piston valve and the freedom from leakage 
of the poppet type. It is claimed that the beveled seat will 
remain tight throughout the life of the tool. The throttle 
lever or trigger is made in one piece from special heat treated 
spring steel and has a long bearing in the handle. 

The valve is a sturdy sleeve made from special alloy 
steel. It has liberal bearing surfaces and its walls are free 
from holes or ports. It operates in a valve box of strong 
construction, located in the head of the barrel. The valve 
box is constructed with a solid end which enables it to be 
easily taken apart by the use of a piston for the removal of 
the valve, without recourse to the use of a screwdriver or 
similar tool. This construction also insures a compression 
chamber in the valve box which cushions the piston on the 
return stroke and prevents its striking the handle. The 
handles are of high quality steel, drop forged to a shape that 
fits the hand and are sand blast finished to give a positive 
grip. Either outside or inside trigger handles can be fur- 
nished, although the outside type is standard. The exhaust 
is through the side of the barrel near the handle and can be 
deflected in any direction desired by merely turning the 
deflector. 


Portable Electric Hammer 


PORTABLE tool known as the Syntron electric ham- 

mer is being manufactured by the National Electric 

Manufacturing Company, Pittsburgh, Pa. It is de- 
signed to run on 60-cycle current and at this frequency strikes 
3,600 blows per minute. It is suitable for drilling through 
masonry walls, drilling holes for expansion bolts, chipping 
castings, light riveting and assembly work, chipping and 
cracking stone, calking pipe and tank plates. A similar 
tool designed for 25 cycles which will strike 1,500 blows 
per minfte can be used for heavier riveting. 

The hammer proper consists of two windings which are 
energized alternately to impart a reciprocating movement to 
a movable core or piston, which is the only moving part. 
In its forward stroke, the piston strikes a tool, which may 
be a drill, chisel, rivet set or the like. In its backward 
stroke the piston strikes an elastic bumper in which it stores 
its kinetic energy until it is moved forward again. The 
energy stored in the bumper is then returned to the piston on 
the forward stroke. 

To operate the hammer, alternating current is supplied to 
the two windings to energize them alternately so as to impart 
a reciprocating movement to the piston, which will move in 
synchronism with the frequency of the alternating current 
supplied to the windings. The current alone produces the 
operating forces to move the piston. No mechanical devices 
are used. 

The hammer is rugged in construction and aside from 
an occasional oiling of the piston, needs no attention. The 
piston is made of special hardened steel and will last in- 


definitely. A trigger switch on the handle of the hammer 
starts and stops the hammer. 

The hammer meets the need of a portable hammer drill 
that can be carried from job to job. It can be connected 
to any lamp socket. The hammer is at present available in 
three sizes, one weighing 10 pounds, the second weighing 


The 


Syntron Electric Hammer Showing the 
Slide in Section 


Coils and Piston 


17 pounds and the third weighing 24 pounds. All sizes are 
available for 110 or 220 volts and any frequency. The 
power consumption of the 17-1b. hammer is 300 watts. Two 
carrying kits are supplied to hold the hammer and a cer. 
trol box, together with a 50-ft. extension cord and a com- 
plete assortment of drills, chisels and stone points. 


GENERAL NEWS 


Pulverized coal is being adopted on some of the locomotives of 
the Japanese railways. Experiments on the use of pulverized coal 
for locomotive firing also are being made by the Railway Com- 
missioners of Australia. 


The Southern Pacific has just put in effect what is claimed to be 
the longest regular locomotive run in the world, 815 miles, between 
El Paso, Texas, and Los Angeles, Cal. These engines are of the 
4-8-2 type and haul through passenger trains. 


The strike of shopmen on the Chicago, Burlington & Quincy, 
which began on July 1, 1922, has been offictally terminated by the 
Railway Employees’ Department, American Federation of Labor. 
No settlement with the employees was made by the management 
of the Burlington. 


Beyer, Peacock & Co., Ltd., Gorton, Manchester, England, has, 
according to Modern Transport (London), completed arrange- 
ments with the Aktiebolaget Ljungstróm Angturbin of Stockholm, 
Sweden, for the manufacture in England of the Ljungstrom tur- 
bine locomotive for service in Great Britain and the British colonies. 
Beyer, Peacock will build one of these locomotives for purposes of 
demonstration on the British railways. The Ljungstróm company 
will shortly place one of these locomotives in service on the Argen- 
tine State Railways. 


Locomotive Deliveries in December 


The Department of Commerce has prepared the following table, 
based on reports received from locomotive builders, showing ship- 
ments of locomotives in December, 1923, as compared with the 
same month in 1922, and also the year’s totals similarly compared: 

Year’s total Jan- 


De- No- De- uary to December 
cember, vember, cember, — 
1923 1923 1922 1923 1922 
Shipments— 
Domestic  ............. . 305 270 194 2,985 1.056 
FOPCign: cais cae ses eee « 24 29 16 204 218 
Tõtal Sets bent Some es 329 299 210 3,189 1,274 
Unfilled orders (end of 
month)— 
Domestic ........oo.oo.. 365 656 1,490 
Foreign sand ei wad bee ees 22 35 4 ear 
Total, is da 387 691 1,592 


Labor Board Sustains S. P. & S. in Reduction 
of Wages 


The Labor Board has approved the action of the Spokane, Port- 
land & Seattle in reducing the wages of its supervisory forces in 
the mechanical department in accordance with Decision No. 147 
of the Labor Board, in which the road was not included. The 
Labor Board, in its decision, took into consideration the fact that 
the Spokane, Portland & Seattle is owned by the Great Northern 
and the Northern Pacific and that it has fixed the wage rates for 
its employees in accordance with those on the roads owning it. 
The International Association of Railroad Supervisors of Me- 
chanics, which claims to represent the supervisory forces, declared 
that the reduction had been ordered without conferences with 
representatives of the employees. The management, however, 
claimed that there were no authorized representatives of the super- 
visors at that time and the Labor Board upheld this contention. 


Labor Board Decisions 


INSTALLATION OF STOKERS DENIED.—The Labor Board has re- 
manded to the Brotherhood of Locomotive Engineers, the Brother- 
hood of Locomotive Firemen and Enginemen and the Chicago, 
Indianapolis & Louisville, a dispute over the necessity of employing 
two firemen on certain engines operated by the road. The board 
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denied the request that it order the installation of mechanical 
stokers on such engines. The employees requested that locomo- 
tives weighing from 170,000 Ib. to 279,000 Ib. on the drivers be 
equipped with mechanical stokers or that two firemen be assigned 
to such engines.—Deciston No. 2069, 

COMPENSATION FOR MEAL FERtop.—In a dispute between the Rail- 
way Employees’ Department of the American Federation of Labor 
and the Norfolk & Western over the question of the granting of 
pay for the meal period to employees on all shifts where three shifts 
are worked, the Labor Board ruled for the employees. ‘Where 
three shifts are employed, the spread of each shift shall consist of 
eight consecutive hours including an allowance of 20 minutes for 
lunch within the limit of the fifth hour. This decision is applicable 
only if the provisions of Rule 2, Addendum 6 to Decision No. 222 
are considered in full force and effect on this road and where a 
different application of this rule has not been agreed to between 
the road and the employees.’—Deciston No. 2059, 


Locomotive and Freight Car Repair Situation 


T .OCOMOTIVES 


Ne. : No. No. req. Per cent 
locemo- Na. stored repairs req. 
tives service- service- over repairs 
hen on line able able 24 hr. ever 24 iir. 
1 
January 1 ...... 64,453 48,905 576 13,587 21.1 
April 1 ........ 64,559 50,107 914 12,801 19.8 
Jaly b aevieteadin 63,906 52,456 2,181 10,326 16.2 
Oct. 1 oeenn. 63,982 54.159 2,620 8,787 13.7 
November 1 .... 64,192 54,080 2,517 9.163 14.3 
mares eas | eee 64,336 53,764 3,367 9,577 14.9 
9 
January 1 ...... 64,406 54,031 5,061 9,395 14.6 
Freicut Cars 
No. Cars Cars Total Per cent 
freight awaiting awaiting cars of cars 
cars heavy light awaiting awaiting 
HA on line repairs repairs repairs repairs 
January 1 ......2,264,593 164,041 51.970 216,011 9.5 
April l ...isis. 2,296,997 154.302 52,010 206,312 9.0 
July I ek eee es 2,260,532 146,299 44.112 190,411 &.4 
October 1 ......2,270,840 118 563 32,769 151,332 6.7 
November 1 ....2,263,099 116,084 34,540 150,624 6.6 
as 1 ....2,270,405 116,697 38,929 155,626 6.8 
January 1 . .2,279,363 118,653 39,522 158,175 6.9 


Trackmen and Shopmen Get Higher Pay 


Wage increases of one and two cents an hour have been granted 
by the Labor Board to maintenance-of-way employees and shop 
laborers on the Boston & Maine, the Fort Smith & Western, the 
Louisville £ Nashville, the Louisville, Henderson € St. Louis, the 
Nashville, Chattanooga € St. Louis, the San Antonio, Uvalde & 
Gulf and the Trinity & Brazos Valley. These increases were or- 
dered by the Board after the roads involved were unable to arrive 
at amicable agreements with their employees subsequent to Labor 
Board Decision No. 1861 under date of June 30, 1923, in which the 
Board remanded the maintenance-of-way employees’ wage increase 
requests back to the roads for further efforts at adjustment. The 
increases ordered by the Board were not blanket increases but 
varied considerably on the different roads. On the Boston & 
Maine, the only increase was granted to crossing watchmen, who 
will receive an additional two cents an hour. On the Fort Smith 
& Western the only increase was one of one cent an hour to track 
laborers. On the Trinity & Brazos Valley bridge and building 
foremen and their assistants received an advance of two cents an 
hour, but the other classes on the road received no increase. On 
the Louisville & Nashville, the Louisville, Henderson & St. Louis 
and the Nashville, Chattanooga & St. Louis, with the exception of 
the shop laborers on the last named road. the employees received 
the following increases: Bridge and building foremen and assist- 
ants, section foremen and assistants, and mechanics of the main- 
tenance-of-way department, two cents an hour; mechanics’ helpers, 
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track laborers, drawbridge tenders and assistants and shop laborers, 
one cent an hour. Employees on the San Antonio, Uvalde & Gulf 
received increases as follows: Bridge and building foremen and 
assistants and section foremen and assistants, one cent an hour; 


mechanics, two cents an hour; and the remaining classes, one cent 
an hour. 


Inspection Bureau Finds Defective 43 Per Cent of 
Locomotives Inspected 


The Interstate Commerce Commission's monthly report to the 
President on the condition of railroad equipment shows that during 
November 5,653 locomotives were inspected by the Bureau of 
Locomotive Inspection, of which 43 per cent were found defective, 
and 466 were ordered out of service. Also, 101,539 freight cars 
were inspected by the Bureau of Safety, of which 4.9 per cent 
were found defective and 1,855 passenger cars, of which 1.5 per 
cent were found defective.” 

The monthly report for December shows that of 3,321 locomo- 
tives inspected, 2.115 were found defective and 405 were ordered 
out of service. Of 54,090 freight cars inspected by the Bureau of 
Safety, 1,830 were found defective. During December, 1922, of 
62,780 freight cars inspected 5,146 were found defective. During 
December, 1923, no information of violation of the safety appliance 
laws was transmitted by the commission to any of the United States 
attorneys. 

At Indianapolis, Ind., on January 14, inspectors of the Inter- 
state Commerce Commission ordered out of service a large number 
of locomotives of the Pennsylvania Railroad, said to be unfit 
for service; and, according to press dispatches, several important 
passenger trains left Indianapolis one or two hours, or more, 
behind time because of delay in securing locomotives for them. 


Changes in Purchases and Stores Organization on the 
Pennsylvania 


A reorganization and consolidation of the purchasing departmem 
of the Pennsylvania is in process of being effected. The practice 
heretofore in effect of buying supplies for each of the four regions 
separately will be discontinued. In its place a plan will be adopted 
by which all materials and supplies will be classified into groups, 
or sections, with a designated officer of the purchasing department 
in charge of the buying of each group. The work of all groups 
will be carried on directly under the supervision of Samuel Porcher, 
general purchasing agent of the system, whose headquarters will 
continue to be in Philadelphia. Assistant purchasing agents will 
also be stationed at Pittsburgh, Chicago and St. Louis, reporting 
to the general purchasing agent. Their duties will be to co-operate 
with the vice-presidents and other authorities of the Central, North- 
western and Southwestern Regions, respectively. As the head- 
quarters of the Eastern Region are in Philadelphia, it is not 
considered necessary to make a similar arrangement for the Eastern 
Region. Simultaneously with the changes in the purchasing de- 
partment, a somewhat similar organization will be made of the 
stores department. C. D. Young, general supervisor of stores will 
continue to be the head of the department, with the new title of 
stores manager, and will have his offices in Philadelphia, as here- 
tofore. Under his jurisdiction the handling of stores will be 

directed from Philadelphia and Altoona, Pa. At each of these 

points a General Storekeeper will be appointed, with the required 
assistants. 


ee 


MEETINGS AND CONVENTIONS 


Purchases and Stores Convention at Atlantic City 


The general committee of Division VI, Purchases and Stores, 
of the American Railway Association, will hold its 1924 annual 
meeting in Atlantic City, N. J., on June 16-18. This meeting will 
coincide with the last half of the meeting of the Mechanical 
Division. The latter meeting will be held on June 11-18. 


American Society for Steel Treating 


The sixth convention and international steel exposition of the 
American Society for Steel Treating will be held in Boston the 
week of September 22 to 26, inclusive. Through the courtesy of 


RAILWAY MECHANICAL ENGINEER 


131 


Governor Channing H. Cox and Chairman William F. Williams 
of the division of highways and waterways, permission has been 
granted the society to use the Commonwealth Pier for the exposi- 
tion. This pier is ideally located and has wonderful facilities for 
the exhibition. <All of the spaces will be on one floor, as can be 
judged from the dimensions of the Pier, which are 120 ft. by 1,200 
ft. The program committee, under the direction of L. D. Hawk- 
ridge, held a meeting in New York in December and laid plans 
for the convention papers and it is confidently expected that the 
papers will be of such caliber that the meeting will be more than 
comparable with the wonderful technical sessions held in Pitts- 
burgh last year. n 


The following list gires names of secretaries, dates of next or regular 
meetings and places of mecting of mechanical associations and railroad clubs: 


AIR-BRAKE Assocration.—F. M. Nellis, Room 3014, 165 Broadway, New 
York City. Next meeting Mt. Roval Hotel, Montreal, May 2-5. 


AMFRICAN RAILROAD MASTER TINNERS’, COPPERSMITHS”' AND PIPEFITTERS’ As- 
SUCIATION.——C. Borcherdt, 202 North Hamlin Ave., Chicago. 


AMERICAN Ralrway Association, Division V.—MecnanicaL.—V. R. Haw- 
thorne, 431 Scuth Dearborn St., Chicago. Convention June 11-18, 
1924, Atlantic City, N. J 
Diviston V.—-EQuivMENT PAINTING Divisios.-—V. R. Hawthorne, 
Chicago. 
Diviston VI.—PURCHASES AND STORES.—W. J. Farrell, 30 Vesey St., 
New York. Convention June 16-18, 1924, Atlantic City, N 
AMERICAN RaiLway TooL ForREMEN’s ASSOCIATION.—J. A. Duca, tool fore 
man, C. R. T. £ P., Shawnee, Okla. 


AMERICAN Sociery OF MECHANICAL ENGINEERS.—Calvin W. Rice, 29 W. 
Thirty-ninth St., New York. Railroad Division, A. F. Stuebing, 23 
West Forty-third St., New York. 

AMERICAN SOCIETY FOR STEEL TREATING.—W. H. Fiseman, 4600 Prospect 
Ave., Cleveland, Ohio. Next meeting September 22-26, inclusive, at 
Boston, Mass. 

AMERICAN SOCIETY FOR TESTING MATERIALS.--C. L. Warwick, 1315 Spruce 
St., Philadelphia, Pa. 


ASSOCIATICN OF RaiLway ELECTRICAL ENGINrERS.— Joseph A. Andreucetti, 
C. & N. W., Room 411, C. & N. W. Station, Chicago, Ill. 

CANADIAN RaiLway CLuB.-—W. A. Booth, 53 Rushbrook St., Montreal, Que. 
Regular meetings second Tuesday in each month, except June, July. 
and August, at Windsor Hotel, Montreal, Que. Next mecting February 
12. Paper on Ventilation and Heating of Railway Passenger Cars 
will be presented by K. F. Nystrom, engineer design, C. M. & St. 
P., Chicago. Stereopticon views. 

Car ForrMen’s ASSOCIATION OF CHICAGO.—Aaron Kline, 626 N. Pine Ave., 
Chicago, II Meeting second Monday in month, except June, July 
and August, Great Northern Hotel, Chicago, 111. 

Car ForEMEN's ASSOCIATION oF St. Louis. —Thomas B. Koeneke, 604 Fed- 
eral Reserve Rank Building, St. Levis, Mo. Meetings, first Tuesday 
in month at the American Hotel Annex, St. Louis, 

CENTRAL Rattway CLur.—H. D. Vought, 26 Cortlandt St., New York, N. Y. 
Next interim mecting February 7. Report on Interchange Rules with 
recommended changes will be discussed at regular meeting in March 
by W. Jl. Sitterly, chairman. 

CHIEF INTERCHANGE Car JNSPECIORS” AND CAR FOREMEN’S ASSOCIATION.— 
A. S. Sternberg, Belt Railway, Clearing Station, Chicago. . 

CINCINNATI Rattway Crus.—W. C. Cooder, Union Central Building, Cin- 
cinnati, Ohio. Meetings second Tuesday, February, May, September 
and November. Next meeting February 12. General entertainment 
and dinner. 

INTERNATIONAL RAILROAD Master BracksMitms’ Assocration.—W. J. Mayer, 
Michigan Central, 2347 Clark Ave., Detroit, Mich. Next meeting 
Hotel Sheiman, Chicago, August 19, 20, 21. 

INTERNATIONAL RAILWAY FUEL Assoctation.—J. P. Hutchiscn, 6000 Michi- 
gan AS Ill. Next meeting Hotel Sherman, Chicago, May 
“o, of, e 

INTERNATIONAT RAILWAY GENERAL FOREMEN’S ASSOCIATION.—William Hall, 
1061 W. Wabash St., Wincna, Minn. 

Master FoinerMAKeERS’ AssoctatTion.—Harry D. 
New York, N. Y. 
Chicago. 

New ExGtanp Ratrroap CLuB.--W. E. Cade, Jr., 683 Atlantic Ave., Boston, 
Mass. Next meeting February 12. Paper on The Locomotive of 
Today will be presented by James Partington, American Locomotive 
Company. 

New York Raros. CLrus.—H. D. Vought, 26 Cortlandt St., New York. 
Meeting third Friday of each month except June, July and August 
at 29 West Thirty-ninth St., New York. 

NIAGARA FRONTIER Car Men’s Assoctation.—George A. J. Hochgreb, 623 
Brisbane Building, Buffalo, N. Y. 

Pacrric Ratiway Crur.—W, S. Wollner, 64 Pine St., San Francisco, Cal. 
Regular meetings second Thursday in month, alternately in San Fran- 
cisco and Oakland, Cal. 

Ratrway Crun OF GREENVILLT.—G. Charles Hoey, 27 Plum St., Greenville, 
ee Mectings last Friday of each month, except June, July and 

ugust. 

Ratuway Curr or Pitrssurcu.—J. D. Conway, 515 Grandview Ave., Pitts- 
burgh, Pa. Regulir meetings fourth Thursday in month, except June, 
July and August, Fort Pitt Hotel, Pittsbureh. 

St. Lovis Ratrway Cror.—B, W. Fraventhal, Union Station, St. Louis, Mo. 
Next mecting Felruary 8. Paper on Steel, illustrated by movin 
pictures, will be presented by G. A. Richardson, Bethlehem St 
Company. 

TRAVELING ENGtnrers’ ASSOCIATICN.--W. O. Thompson, 1177 Fast Ninety- 
eighth St., Cleveland, Ohio. Annual mecting Hotel Sherman, Chicago, 
September, 1924, 

WESTERN Rattway Crus.--Bruce V. Crandall, 605 North Michigan Ave., 


Chicaro. Meetings third Monday in each month, except June, July 
and August. 


Vought, 26 Cortlandt St., 
Next convention May 20-23, Hotel Sherman, 
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SUPPLY TRADE NOTES 


Alexander ‘McIver has been appointed supervisor of heavy trac- 
tion development of the Westinghouse Electric & Manufacturing 
Company. 


W. J. Behkke, for some years past mechanical representative of 
Barco Manufacturing Company, Chicago, has been appointed dis- 
trict sales manager. + 


The Armstrong Cork & Insulation Company, Pittsburgh, Pa., has 
removed its Minneapolis, Minn., office to larger headquarters at 316 
Third avenue, North, Minneapolis. 


W. M. Rogovine, for the past thirteen years in the New York 
sales department of the American Steel Foundries, Chicago, died 
on January 11 at his home in New York City. 


The Lehon Company, Chicago, manufacturers of Mule-Hide 
roofing, has removed its New York City office from 1 Liberty 
street to 95 Liberty street. This office is in charge of F. T. 
Carpenter. 


Edwin A. Hall, assistant secretary and treasurer and assistant 
to the president of the Standard Stoker Company, Inc., died at 
Scarsdale, N. Y., on January 20. Mr. Hall's headquarters were 
at the New York office, Grand Central Terminal. 


W. G. Cook, manager of the Chicago and Philadelphia offices 
of the Garlock Packing Company, has become associated with 
the Union Asbestos € Rubber Company and will represent this 
company in the East, with headquarters at Philadelphia, Pa. 


Glenn A. Wilson has been appointed manager of the Gibb Instru- 
ment Company, Bay City, Mich., for New York and New England 
territory, with headquarters at 120 Liberty street, New York City. 
Mr. Wilson formerly represented the Mutual Electric & Machine 
Co. 


Fred M. Ball has been appointed district manager of the Franklin 
Railway Supply Company, Inc., with headquarters at Philadelphia, 
Pa. Since 1920 Mr. Ball has served as resident inspector at the 
Baldwin Locomotive Works for the Franklin Railway Supply 
Company, Inc. 


R. E. Ludwick, formerly sales manager for the Cleveland Crane 
& Engineering Company, Wickliffe, Ohio, has joined the sales staff 
of Whiting Corporation, Harvey, Ill. Mr. Ludwick will make his 
headquarters at the Chicago sales office, 945 Monadnock block, 
Chicago, Ill. 


The Chicago Pneumatic Tool Company is preparing plans for 
a three-story brick and steel factory, to cost approximately $50,000, 
at Cleveland, Ohio. The General Machinery Company, Spokane, 
Wash., has been appointed its agent in the eastern part of Wash- 
ington and northern Idaho. 


Arthur Melville White, for many years superintendent of the 
American Locomotive Company at Schenectady, N. Y., who had 
also served at Manchester, N. H., and at the Cooke Works, Pater- 
son, N. J., died on January 13 at Manchester. Mr. White was 
born in 1846 at Ghent, Ohio. 


The Chicago Bearing Metal Company and the Bostwick Lyon 
Bronze Company have been -merged and the operation of both 
plants is under the supervision of William S. Bostwick and Chester 
A. Lyon. These companies make journal boxes and locomotive 
brasses and have plants at Chicago, Ill., Waynesboro, Pa., Hagers- 
town, Md. 


The Hauck Manufacturing Company, Brooklyn, N. Y., manu- 
facturers of oil-burning appliances, has appointed A. M. Thomson 
Philadelphia district representative, with office at the Bourse, suc- 
ceeding R. B. Ecker, resigned. Mr. Thomson formerly represented 
the Hauck Manufacturing Company in northeastern Pennsylvania, 
Canada and New England. 


C. H. Davies, for many years in the service of S. F. Bowser & 
Co., Inc., Fort Wayme, Ind., as manager of its factory division in 
Chicago, has assumed charge of the factory sales promotion division 
of the entire Bowser organization, with headquarters in Fort 
Wayne. Mr. Davies relieves L. E. Porter, assistant general man- 
ager, of this branch of the promotion service and now works in 
collaboration with T. D. Kingsley, general sales manager. 
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Joseph Teipel, assistant general manager; W. F. Exner, secre- 
tary, and F. G. Langbein, purchasing agent of the Mancha Storage 


Battery Locomotive Company, have resigned to organize the St. 


Louis Steel Casting Company, St. Louis, Mo., for the manufacture 
of steel castings. Officers of the new company are: Joseph Teipel, 
president; Walter F. Heinicke, vice-president; W. F. Exner, secre- 
tary, and F. G. Langbein, treasurer. 


The Pawling & Harnischfeger Company, Milwaukee, Wis. 
manufacturers of excavators, cranes and machine tools, has opened 
new offices in the south. N. B. Norris, formerly district manager 
at New Orleans, is now district manager at Memphis, Tenn.; D. J. 
Murphy, formerly at New Orleans, is district manager of the 
Texas district, with headquarters at Dallas, Tex. F. W. Truex 
will continue as district manager at Atlanta, Ga., and W. J. Dugan, 
as southern sales manager, will assume charge of the entire 
southern territory, with headquarters at Memphis, Tenn. 


L. P. Duggan, who for many years’ represented the Garlock 
Packing Company, Palmyra, N. Y., covering the railroads in the 
Middle and South Atlantic states, and of late packing representative 
for the United States Rubber Company, has recently resumed his 
affiliations with the Garlock organization. His headquarters are 
at the Garlock sales branch, 1211-17 Arch street, Philadelphia, Pa. 
R. J. Hinkle, former railroad representative of the Garlock Pack- 
ing Company out of its Philadelphia sales branch, will now cover 
the railroads in the mid-west territory with headquarters at the 
Chicago branch, 326 West Madison street. 


Joseph F. Farrell, who has been general manager of the Nathan 
Manufacturing Company, New York City, for thé past seven years, 
has been elected vice-president with headquarters in New York 
City. Mr. Farrell entered 
railroad service on De- 
cember 12, 1889, as a 
clerk on the Lake Shore 
& Michigan Southern. In 
September, 1906, he was 
appointed chief clerk in 
the purchasing depart- 
ment of the Lake Erie & 
Western. The following 
April he was appointed 
assistant purchasing 
agent of the Michigan 
Central and on Septem- 
ber 1, 1907, he became 
purchasing agent of that 
road. Mr. Farrell left 
the railroad field in July, 
1912, to become vice- 
president of the American 
Materials Company and 
since August, 1916, has 
served as general man- 
ager of the Nathan Manufacturing Company, until his election 
as vice-president of the same company as above noted. 


J. F. Farrell 


At a recent special meeting of the board of directors of the 
Q € C Company, New York, the following officers were elected: 
Chairman, Charles F. Quincy; president, Frank F. Kister; secre- 
tary and assistant treasurer, Marinus Iseldyke, Jr.; auditor, Ralph 
R. Martin; assistant secretary and cashier, Chester A. Gaskill, and 
mechanical and consulting engineer, E. Ray Packer. The follow- 
ing vice-presidents, in charge of district sales, have also been 
elected: Edgar M. Smith, Baltimore; Richard J. McComb, Chi- 
cago; James L. Terry, St. Louis, and Lester T. Burwell, New 
York. Mr. Packer also is vice-president in charge of manu- 
facturing. | 


Crawiord McGinnis has been appointed vice-president of the 
Pyle-National Company, Chicago; L. H. Vilas has been appointed 
assistant general manager, and George E. Haas has been appointed 
special representative. Crawford McGinnis was born in Oakland 
City, Ind., in 1880. He received a common school education in 
the western states and served his apprenticeship as a machinist on 
the St. Louis-San Francisco. He followed railroad work, with the 
exception of a short time at sea, specializing in the air brake. His 
earlier experiences were in Mexico and Central America. Mr. 
McGinnis left the service of the Minneapolis, St. Paul & Sault Ste. 
Marie in 1912, to represent the Pyle-National Company. Lawrence 
H. Vilas was born in New York City in 1895. He received his 
education at St. Paul's School, Concord, N. H., and shortly after 
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leaving school he enlisted in the New York National Guard and 
served overseas in France in the World War. After the close of 
the war he took up work with the Pyle-National Company. George 
E. Haas was born at Wadsworth, Nev., in 1883, and was educated 
in the schools of California and Minnesota. After serving a two- 
year apprenticeship with the Milwaukee Electric Company, he 
completed a full machinist apprenticeship in the shops of the 
Chicago, Milwaukee & St. Paul, at Milwaukee. He is familiar 
with railroad development, having specialized in air brakes and 
electric equipment. 


Horace W. White, Jr., who entered the service of the T. H. 
Symington Company in February, 1916, has been appointed 
manager southern sales, with headquarters at Baltimore, Md., 
to fill the position for- 
merly held by T. C. de 
Rosset, deceased. Mr. 
White will continue to 
report to R. H. Gwaltney, 
vice-president in charge 
of eastern sales at New 
York. Horace W. White 
was born in Baltimore on 
May 7, 1888, and gradu- 
ated from Franklin High 
School, Reisterstown, 
Md. He entered the em- 
ploy of the Keystone 
Coal & Coke Company in 
1904, and was later em- 
ployed by the Mercantile 
Trust & Deposit Com- 
pany, Baltimore. In 
February, 1916, he entered 
the employ of the T. H. 
Symington Company at 
Rochester, N. Y., and 
was granted leave of absence during the World War. He first 
served in the artillery and was transferred to the air service in 
which he attained the rank of captain in command of the 182nd 
Aero Squad, where he saw service in France. 


H. W. White, Jr. 


F. O. Brazier, manager eastern railway sales of the Murphy 
Varnish Company, has been made general manager of railway 
sales for that company. with headquarters in Newark, N. J. 
Mr. Brazier was born 
in Boston, Mass. After 
graduating from the high 
school at Fitchburg, 
Mass., he entered the 
service of the mechanical 
department of the Fitch- 
burg Railroad, where he 
remained for about six 
years. Following this he 
was for three years in 
the mechanical depart- 
ment of the Illinois Cen- 
tral, after which he 
entered the sales depart- 
ment of the Lappin Brake 
Shoe Company, which 
was later absorbed by the 
American Brake Shoe € 
Foundry Company. He 
became associated with 
the railway sales depart- 
ment of the Murphy 
Varnish Company almost 22 years ago, since which time he has 
been continuously with that company. For the first six years of 
this period he made his headquarters at Chicago, later coming to 
New York. He was made manager of eastern railway sales about 
three years ago. Mr. Brazier is a son of F. W. Brazier, who for 
so many years was at the head of the car department of the New 
York Central. 


W. G. Andrews of the sales department of Pratt & Lambert, Inc., 
Buffalo, N. Y., has been appointed sales manager of the central 
division and has taken over the work formerly handled by J. H. 
-Waterbury, deceased; Mr. Andrews is also a director of the com- 
pany; J. C. Roth, sales representative, has been appointed assistant 


F. O. Brazier 
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sales manager of the central division; W. R. Fuller, manager of in- 
dustrial sales, has been appointed technical director, in charge of 
all technical work; T. E. Murphy, formerly in charge of the rail- 
way department, central division, has been promoted to assistant 
manager of industrial sales; J. G. Schroeder, assistant resident 
manager at Chicago, has been appointed sales manager of the 
western division and H. S. Campbell, who was sales representative, 
is now manager of industrial sales of the western division. 


Victor R. Willoughby, acting general mechanical engineer of the 
American Car & Foundry Co., has been appointed general me- 
chanical engineer, in charge of the engineering section and J. A. V. 
Scheckenbach has been appointed general improvement engineer, in 
charge of the improvement and research section; both with head- 
quarters at New York City. Victor R. Willoughby was born in 
Michigan and graduated from the University of Michigan in 1896, 
with the degree of B.S. and M.E. He began work with the 
Michigan-Peninsular Car Company in 1897 at the old Michigan 
plant. He served in 1899 at St. Louis as chief draftsman of the 
American Car & Foundry Co., and in 1901 at St. Charles in the 
passenger car department. In 1905, he served at Jeffersonville as 
mechanical engineer, and in 1917 at Detroit in the World War 
organization as assistant manager of artillery and later in the shell 
departments. In 1920 he was transferred to New York as assistant 
general mechanical engineer ; since 1922 he served as acting general 
mechanical engineer until his recent appointment as general me- 
chanical engineer as above noted. 


Robert D. Sinclair, executive vice-president of Mudge & Com- 
pany, Chicago. has been elected president to succeed Burton Mudge, 
who has been elected chairman of the board of Mudge € Company 
in addition to his duties 
as executive vice-presi- 
dent of the Bradford 
Corporation. Albert C. 
Force, treasurer and as- 
sistant general manager in 
charge of production and 
stores with headquarters 
at Chicago, has been pro- 
moted to vice-president 
and treasurer in charge 
of the manufacturing, 
purchasing and treasury 
departments. John G. 
Abplanalp, production en- 
gineer, has been promoted 
to secretary to succeed 
Arthur L. Pearson, who 
has been elected assistant 
vice-president of the 
Bradford Corporation. 
Mr. Sinclair was born on 
April 12, 1878, at Chicago 
and entered railway service with the Chicago & Eastern Illinois 
in 1892. In 1893 he entered the operating department of the 
Columbian Intramural Railway at the Chicago World's Fair. At 
the close of the exposition he entered the service of the Union 
National Bank of Chicago where he remained until its consolida- 
tion with the First National Bank in 1900. He held several posi- 
tions with the latter institution until September 1, 1910, when he 
became secretary and treasurer of Mudge & Company. On Janu- 
ary 12, 1912, he was elected second vice-president and later was 
made first vice-president, which position he held until November 1, 
1916. On the latter date he was elected executive vice-president, 
which position he has held until his recent promotion. Mr. Force 
was born on September 19, 1886, at Chicago and previous to his 
connection with Mudge & Company was auditor of a local concern 
operating a chain of stores in Chicago. He became associated 
with Mudge & Company in January, 1918, as assistant treasurer, 
and on March 15, 1918, was promoted to treasurer and was placed 
in charge of all purchases. On January 1, 1923, he was appointed 
assistant general manager in charge of production and stores in 
addition to his duties as treasurer, which position he has held 
until his recent promotion. Mr. Abplanalp was born on April 1, 
1891, at LaCrosse, Wis., and in 1910 entered the employ of the 
Stayright Engine Company as a storekeeper and cost accountant, 
after serving in the United States Army as an officer in the infan- 
try during the World War, he entered the employ of Mudge & 
Company as cost accountant. In 1921 he was appointed produc- 
tion engineer, which position he held until his recent promotion. 


R. D. Sinclair 
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TRADE PUBLICATIONS | 


CooLers.—The construction and advantages of the U-Fin cooler 
are outlined in Bulletin No. 1216 recently issued by the Griscom- 
Russell Company, New York. 


STOKERS.—The new Frederick multiple retort underfeed stoker 
is described and illustrated in a 4-puge pamphlet recently issued 
by the Combustion Enginecring Corp., New York. 


RADIAL BuFFers.—The Franklin Railway Supply Company, New 
York, has recently issued Bulletin No. 326, descriptive of the 
application and maintenance of its line of radial buffers. 


King SANDER.—The King Sander for locomotives, locomotive 
boosters, motor cars, etc., is described in a four-page bulletin issued 
by the U. S. Metallic Packing Company, Philadelphia, Pa. 


BELL RINGER.—The various methods of application of the Goll- 
mar locomotive bell ringer are shown in an illustrated leaflet re- 
cently issued by the U. S. Metallic Packing Company, Philadelphia, 
Pa. 


METALLIC PACKING.—King metallic packing for locomotive pis- 
ton rods and the method of application of King packing rings are 
described in leaflets recently issued by the U. S. Metallic Packing 
Company, Philadelphia, Pa. 


CARBIDE Licghts.—The Alexander Milburn Company, Baltimore, 
Md., has issued a 20-page, illustrated booklet descriptive of its 
various types of carbide lights, which are suitable for contractors, 
railways, mines and quarries. 


WELDING AND CUTTING APPARATUS.—The Alexander Milburn 
Company, Baltimore, Md., has issued a 24-page, illustrated booklet, 
descriptive of its acetylene generators, torches, preheaters and 
other welding and cutting equipment. 


STEAM HAMMERS.—The Morgan Engineering Company, Alliance, 
Ohio, has issued a 23-page bulletin, No. 22, briefly calling attention 
to a few of the prominent features of its steam hammers and 
showing the size and variety of hammers and equipment which 
it can furnisi. 

CARE OF OXYGEN AND ACETYLENE CYLINDERS.—This is the title 
of a 10-page booklet recently issued by the Air Reduction Sales 
Company, New York, which should be of general interest to those 
desirous of taking advantage of the great economies available 
through oxy-acetylene welding and cutting. 


PresseS.—A new line of self-contained broaching and assembling 
presses, the principal features of which are accurate control of 
ram speeds and pressures, the lack of accumulator, etc., are de- 
scribed in bulletin No. 30 recently issued by the Oilgear Company, 
Milwaukee, Wis. Detailed specifications are also included. 


LocoMoTIVE SPECIFICATIONS.—Notes, suggesting means that make 
for economy, increascd locomotive capacity, reduced maintenance 
and decreased cost of conducting transportation, arranged for con- 
venient use in the preparation of new locomotive specifications, are 
contained in the 1924 bulletin recently issued by the Franklin 
Railway Supply Company, Inc., New York. 


Air Heaters.—The CEC air heater, a plate type of heater which 
has demonstrated its ability to increase furnace efficiency through 
the recovery of a portion of the heat ordinarily lost in flue gases, 
is described in a four-page folder, Bulletin AH-1, 1923, which is 
the first publication on air heaters issued by the Combustion Engi- 
neering Corporation, New York. 


GRAPHIC INSTRUMENTS.—-A complete new line of graphic instru- 
ments, type LR, is described in Bulletin No. 124 recently issued 
by the Esterline-Angus Company, Indianapolis, Ind. The remov- 
able inkwell and greatly increascd damping are the more important 
new features of these instruments, from which both the inkwell and 
the pen can be removed, without tools, for cleaning and refilling. 


WATERPROOF Patnt.—Under the title of “75 Years,” Toch 
Brothers, New York City, have recently issued a large size, 
12-page, illustrated booklet as a souvenir of their seventy-fifth 
birthday in the manufacturing of R. I. W. preservative paints and 
compounds. The first part of the text describes briefly the found- 
ing of Toch Brothers. This is followed by a partial list of well 
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known structures protected by this company's products, as well 
as some of the principal accomplishments which have been achieved 
by them. 


Hicu SPEED Toorts.—A 226-page, illustrated handbook, Catalogue 
No. 40, has recently been issued by the Cleveland Twist Drill 
Company, Cleveland, Ohio, listing its various types of drills, ream- 
ers, sockets, counterbores, mills, etc. The catalogue is divided into 
a number of sections, each conveniently indexed so that it is a 
ready guide not only to the tools themselves, but also to their 
best and most economical use. 


LEATHER Packincs.—The seventeenth and eighteenth install- 
ments of “Practical Facts About Belting’ have been recently 
issued by the Charles A. Schieren Company, New York. The 
seventeenth installment outlines the uses, types, installation, etc., 
of leather packings for the making of tight joints, or for sealing 
against the pressure of gases or liquids. The eighteenth install- 
ment completes the series and is an index to the contents of the 
previous reprints. 


AIR COMPRESSORS.—Specifications for Class WJ-3 angle-com- 
peund belt-driven air compressors and a description of the new 
improvements; namely, the “wafer” air valves now used on all 
sizes of these compressors, and the three-pass counter current 
intercooler formerly employed only when especially ordered, are 
given in Form 1554 2M 11-23 recently issued by the Sullivan 
Machinery Company, Chicago. These compressors are built in 
seven unit sizes, giving a range in single machines from 450 to 
1,700 cu. ft. of free air per min., and in the twin unit up to 3,700 
cu. ft., and have working pressures up to 120 lb. 


ALL METAL Car CONNECTIONS.—A four-page catalogue No. 83 
has been issued by the Barco Manufacturing Company, Chicago, 
devoted to steam heat connections between passenger cars and 
pointing out the benefits to be derived from making these con- 
nections metallic. Tests are quoted to show that the metallic 
joints tend to promote safety, and in a specific case enabled the 
regulating valve pressure to be increased 50 per cent or from 61 
Ib. to 93 lb. With this initial pressure 5 lb. of steam was obtained 
at the rear of a 10-car train in 6 min. 21 sec. Metallic steam heat 
and air connections in stations and yards are also shown in several 
illustrations. 


MEASURING Rures.— The Lufkin Rule Company, Saginaw, Mich., 
has issued a new catalogue, No. 11, devoted to the measuring 
tapes, rules and mechanical tools made by this company. The 
catalogue contains 166 pages of illustrations and information needed 
in ordering almost any kind of measuring instrument. It 1s 
divided into several sections, the first being devoted essentially to 
steel tapes, the second to woven tapes and the third to small me- 
chanical measuring tools, such as micrometer calipers, combina- 
tion squares, bevel protractors, calipers, thickness gages, etc. 
Subsequent sections show boxwood rules, spring joint rules and 
miscellaneous wood rules such as shrinkage rules, freight rules, 
lumber rules, etc. 


LocoMoTIVE CRANES.—The Brown Hoisting Machinery Com- 
pany, Cleveland, Ohio, has issued a second edition of its booklet 
No. 10, entitled “Man Power Multiplied,” describing and illus- 
trating this company’s No. 2 locomotive crane. The booklet, 
which is more complete than the first edition, enumerates various 
details of the crane and devotes considerable space to developing 
the various uses to which it is adapted. The majority of the 
illustrations show the crane in actual use on various kinds of 
work, while the remainder of the illustrations, which include a 
number of line drawings, have reference chiefly to showing the 
working parts and the dimensions. Full specifications covering 
the crane are included in the booklet, which comprises 20 pages. 


ENGINE TENDER CONNECTIONS.—An attractively prepared cata- 
logue, No. 42, has been issued by the Barco Manufacturing Com- 
pany, Chicago, illustrating the Type 3-V engine tender connections 
for steam, air, oil and water, manufactured by this company. 
The catalogue points out the importance of reliability, efficient 
delivery of fluid, and freedom from roundhouse and shop mainte- 
nance in equipment of this kind, and on page 2 gives the results 
of exhaustive service tests of Barco connections compared to those 
of other types. Three charts are included, affording comparative 
data regarding the loss of pressure through various sizes of Piping 
and types of connections between engine and tender. Drawings 
and instructions for the application of Barco Type 3-V connections 
are also shown in the catalogue. 


FEBRUARY, 1924 


PERSONAL MENTION 


General 


Roy W. Hunt has been appointed fuel supervisor of the Atchi- 
son, Topeka & Santa Fe, with headquarters at Los Angeles, Cal. 


J. A. RABuck has been appointed mechanical engineer of the 
Louisville & Nashville, with headquarters at Louisville, Ky., suc- 
ceeding M. F. Cox. 


J. J. HANLIN, superintendent motive power of the Southern 
district of the Seaboard Air Line, has been transferred from 
Savannah, Ga., to Jacksonville, Fla. 


L. N. Reep has been appointed mechanical manager of the New 
York, New Haven € Hartford with headquarters at New Haven, 
Conn.. succeeding H. C. Oviatt, resigned. 


R. D. SmITH, superintendent of motive power and rolling stock 
of the Boston & Albany, with headquarters at Boston, Mass., 
retired from active service at his own request. 


M. F. Cox, mechanical engineer of the Louisville & Nashville, 
with headquarters at Louisville, Ky., has been promoted to as- 
sistant superintendent of machinery, with the same headquarters. 


C. J. Scupper, acting superintendent of motive power and equip- 
ment of the Delaware, Lackawanna & Western, with headquarters 
at Scranton, Pa., has been appointed superintendent of motive 
power and equipment, with the same headquarters. 


B. N. Lewis, assistant mechanical superintendent of the Minne- 
apolis, St. Paul & Sault Ste. Marie, with headquarters at Fond du 
Lac, Wis., has been promoted to mechanical superintendent, a 
newly created position, with the same headquarters. 


JoHN PULLAR, division mechanic on the Atchison, Topeka & 
Santa Fe, with headquarters at San Bernardino, Cal., has been 
promoted to acting mechanical superintendent of the Coast Lines, 
with headquarters at Los Angeles, Cal., succeeding H. S. Wall, 
who has been granted leave of absence. 


W. S. Butter has been appointed superintendent of the newly 
created division of the Chesapeake & Ohio with headquarters at 
Russell, Ky. Mr. Butler entered railway service ôn the Chesa- 

f peake & Ohio as a ma- 
chinist at Clifton Forge, 
Va., in January, 1895. 
From 1896 to 1898 he was 
employed as a machinist 


on the Norfoik & 
Western, the Southern, 
the Florida Peninsular 


and the Atlantic Coast 
Line and in 1899 returned 
to the Chesapeake & Ohio 
in the same capacity at 
Huntington, W. Va. Later 
he was transferred to 
Handley, W. Va., and was 
promoted to roundhouse 
foreman and general fore- 
man. In July, 1904, he 
was promoted to- assistant 
master mechanic at Lex- 
ington, Ky., and in Janu- 
ary, 1905, was transferred 
to the Hinton (W. Va.) 
division in the same capacity. In November of the same year, 
he was appointed assistant master mechanic of the Huntington 
shops with jurisdiction over all departments and was promoted 
to master mechanic in June, 1910. In October of the following 
year he was given jurisdiction over the entire Huntington divi- 
sion and in August, 1912, the Hinton division was also added 
to his jurisdiction with headquarters at Hinton. In January, 
1913, Mr. Butler was appointed master mechanic of the Hunting- 
ton, Logan, Big Sandy and Ashland divisions with headquarters 
at Huntington and on November 15, 1920, was promoted to 
assistant to general superintendent of the Western general divi- 


W. S. Butler 
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sion, which position he was holding at the time of his recent 
promotion 


Frep A. Butter has been appointed superintendent of motive 
power and rolling stock of the Boston & Albany, with headquarters 
at Boston, Mass., succeeding R. D. Smith. Mr. Butler was born 
on September 21, 1868, at Shrewsbury, Mass. He entered railway 
service on June 20, 1892, with the Boston & Albany as a locomo- 
tive fireman and in 1898 was promoted to engineman and subse- 
quently served in the enginehouse at Beacon Park, Allston, Mass. 
In May, 1908, he was appointed road foreman of engines and in 
July, 1910, was appointed master mechanic of the Boston division. 
On November 1, 1916, Mr. Butler was appointed master mechanic 
of the Albany division, which position he held at the time of his 
recent promotion. 


Master Mechanics and Road Foremen 


G. E. Norris has been appointed road foreman of engines of the 
Middle division of the Atchison, Topeka & Santa Fe, with head- 
quarters at Newton, Kan. 


A. F. Percrvat has been appointed road foreman of engines of 
the Middle division of the Atchison, Topeka & Santa Fe, with 
headquarters at Newton, Kan. 


G. P. GERDIN has been appointed road foreman of engines of 
the Atchison, Topeka & Santa Fe, with headquarters at Chanute, 
Kan., succeeding T. N. Murphy. 


C. C. HayMAN has been appointed road foreman of engines of 
the Eastern division of the Atchison, Topeka & Santa Fe, with 
headquarters in Argentine, Kan. 


C. Leat has been appointed road foreman of engines of the 
Oklahoma division of the Atchison, Topeka & Santa Fe, with 
headquarters at Arkansas City, Kan. 


A. B. Epwarps has been appointed assistant road foreman of 
engines of the Seaboard Air Line, with headquarters at Hamlet, 
N. C., succeeding B. Koontz, transferred. 


J. S. WiLtiams, general foreman of the Chesapeake € Ohio at 
Richmond, Va., has been appointed master mechanic, with head- 
quarters at Clifton Forge, Va., succeeding C. B. Hitch. 


F. A. Prewitt, general roundhouse foreman of the Kansas City 
Southern at Heavener, Okla., has been promoted to master 
mechanic, with the same headquarters, succeeding J. M. Pierce. 


L. ERNEST, master mechanic of the Minneapolis, St. Paul & Sault 
Ste. Marie, at Minneapolis, Minn., has been promoted to general 
master mechanic, with headquarters at Shoreham shops, Minne- 
apolis. 


H. C. CasweELL has been appointed master mechanic of the 
Buffalo division of the Delaware, Lackawanna & Western, with 
headquarters at East Buffalo, N. Y., succeeding F. C. Pickard, 
resigned. 


SAMUEL RUSSELL, road foreman of engines of the Boston & 
Albany, with headquarters at Rensselaer, N. Y., has been appointed 
division master mechanic, with headquarters at West Springfield, 
succeeding F. A. Butler. 


M. A. QUINN has been appointed master mechanic of the Syra- 
cuse & Utica division and the Ithaca branch of the Delaware, 
Lackawanna & Western, with headquarters at Binghamton, N. Y., 
succeeding H. C. Caswell. 


J. M. Pierce, master mechanic of the Kansas City Southern, 
with headquarters at Heavener, Okla., has been transferred to the 
Southern division, with headquarters at Shreveport, La., succeed- 
ing G. W. Lillie, who has resigned. 


M. R. FEELEy has been appointed master mechanic of the Scran- 
ton and the Bangor & Portland divisions of the Delaware, Lacka- 
wanna & Western, with headquarters at Scranton, Pa., succeeding 
B. H. Davis, assigned to other duties. 


W. P. Hosson, master mechanic of the Cincinnati, Ashland and 
Northern divisions of the Chesapeake € Ohio at Covington, Ky., 
has been appointed master mechanic of the Ashland-Big Sandy 
division, with headquarters at Ashland, Ky. 


G. B. Pauley, general foreman of the Chicago, Burlington € 
Quincy, with headquarters at Kansas City, Mo., has been promoted 
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to acting assistant master mechanic of the Galesburg division, with 
headquarters at Galesburg, 111., succeeding D. Nott, granted leave 
of absence on account of illness. 


C. B. HitcH, master mechanic of the Chesapeake & Ohio at 
Clifton Forge, Va., has been appointed master mechanic of the 
Cincinnati and Ashland divisions, also Northern division, with 
headquarters at Covington, Ky., succeeding W. P. Hobson. 


J. W. HEnNDRY, assistant master mechanic of the Winnipeg divi- 
sion of the Minneapolis, St. Paul & Sault Ste. Marie, with head- 
quarters at Thief River Falls, Minn., has been promoted to master 
mechanic of the Winnipeg division, with the same headquarters. 


F. M. Roserts, assistant master mechanic of the Missouri River 
division of the Minneapolis, St. Paul & Sault Ste. Marie, with head- 
quarters at Bismarck, N. Dak., has been promoted to master 
mechanic of the Missouri River division, with the same head- 
quarters. 


Car Department 


J. L. Rocuus, car foreman of the Missouri-Kansas-Texas at 
Sedalia, Mo., has been transferred to Franklin, Mo. 


W. J. WiLLIAMs, car foreman of the Atchison, Topeka € Santa 
Fe, with headquarters at Prescott, Ariz., has been transferred to 
Gallup, N. M. 


J. L. Crooxs has been appointed car foreman of the Atchison, 
Topeka & Santa Fe, with headquarters at Prescott, Ariz., succeed- 
ing W. J. Williams. 


F. W. SPRINGER, assistant foreman of the Nashville, Chattanooga 
& St. Louis at Nashville, Tenn., has been promoted to gang fore- 
man, succeeding Hunter Whitaker. 


HUNTER WHITAKER, gang foreman of the Nashville, Chat- 
tanooga & St. Louis, at Nashville, Tenn., has been appointed as- 
sistant general foreman, car department. 


H. HaAtvorson has been appointed assistant superintendent, car 
department, Chicago division of the Minneapolis, St. Paul & Sault 
Ste. Marie, with headquarters at Fond du Lac, Wis. 


G. T. Dunn, general foreman of the car department of the 
Nashville, Chattanooga & St. Louis at Nashville, Tenn., has been 
appointed general foreman, car department, for the system, retain- 
ing jurisdiction over the department at Nashville shops. 


Shop and Enginehouse 


R. D. KocHer, assistant general foreman of the Scranton, Pa., 
shops of the Delaware, Lackawanna & Western, has been promoted 
to general foreman. 


J. E. PowELL, general foreman of the locomotive and car de- 
partment of the Chicago, Burlington & Quincy at Savannah, Il., 
has been transferred to East St. Louis, Ill. 


E. C. GORDON, assistant road foreman of engines of the Grand 
Rapids division of the Pennsylvania System, has been transferred 
to the Toledo division, succeeding E. A. Burchiel. 


O. E. MAXWELL, road foreman of engines of the Ft. Wayne 
division of the Pennsylvania System, has been transferred to the 
Mackinaw division, succeeding E. J. Strong, pensioned. 


Ben MCNEE, a machinist at Dayton Bluff, Minn., has been pro- 
moted to night foreman of the Chicago, Burlington & Quincy, with 
headquarters at Savannah, I!l., succeeding H. G. Wright. 


OTTO STURM, general foreman of locomotive repairs of the Dela- 
ware, Lackawanna & Western at Scranton, Pa., has been promoted 
to general enginehouse foreman, succeeding M. A. Quinn. 


H. G. Wricut, night foreman of the Chicago, Burlington & 
Quincy at Savannah, Ill., has been promoted to day roundhouse 
foreman, with headquarters at Dayton Bluff, Minn., succeeding 
George Wilson. 


GEORGE WILSoN, day roundhouse foreman of the Chicago, Bur- 
lington & Quincy at Dayton Bluff, Minn., has been promoted to 
general foreman of the locomotive and car department at Savan- 
nah, Ill., succeeding J. E. Powell. 


E. L. Bonnorr, enginehouse foreman of the Pittsburgh division 
of the Pennsylvania System at Pitcairn, Pa., has been appointed 
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general forenian, maintenance of equipment department, Pittsburgh 
division, with headquarters at Pittsburgh, Pa. 


Joun R. LANCASTER, whose appointment as superintendent of 
the locomotive shops of the Delaware, Lackawanna & Western at 
Scranton, Pa., was announced in the January issue of the Radway 
Mechanical Engineer, was 
born on August 14, 1882, 
at Lebanon, Ky. In June, 
1903, after graduating 
from the University of 
Kentucky as a mechanical 
engineer, he entered the 
employ of the Lake Shore 
& Michigan Southern as 
a special apprentice, sub- 
sequently serving as a 
machinist, inspector of 
material and assistant en- 
gineer of tests. In Janu- 
ary, 1912, he resigned to 
take charge of the main- 
tenance of shop machin- 
ery and equipment at the 
Scranton, Pa., shops of 
the Delaware, Lacka- 
wanna & Western. In 
August, 1915, he was ap- 
pointed erecting 
foreman, serving in this capacity till September, 1917, when he 
became general foreman. He held this position until his recent 
appointment to superintendent of shops. 


J. R. Lancaster 


Purchasing and Stores 


J. R. ORNDORFF has been appointed division storekeeper of the 
Baltimore & Ohio, with headquarters at Glenwood, Pa. 


J. H. Skaccs has been appointed storekeeper of the Atchison, 
Topeka & Santa Fe, with headquarters at Waynoka, Okla. 


A. Haas, general storekeeper of the Alaska Railroad, with head- 
quarters at Anchorage, Alaska, has resigned and his office has 
been abolished. 


V. N. Dawson, division storekeeper of the Baltimore € Ohio 
Chicago terminal, has been transferred to Cincinnati, Ohio, suc- 
ceeding R. R. Jackson. 


A. SCHIPPER has been appointed assistant division storekeeper 
of the Salt Lake division of the Southern Pacific, with head- 
quarters at Sparks, Nev., succeeding C. S. Jones. 


R. R. JACKSON, districi storekeeper on the Baltimore & Ohio, 
with headquarters at Cincinnati, Ohio. has been appointed district 
storekeeper on the Wabash, with headquarters at Decatur, Il. 


A. C. DouG Las, assistant general purchasing agent of the Cana- 
dian Pacific, with headquarters at Montreal, Que., has been ap- 
pointed purchasing agent, with headquarters at Vancouver, B. C. 


B. W. Roserts, purchasing agent of the Canadian Pacific at 
Vancouver, has been promoted to assistant general purchasing 
agent, with headquarters at Montreal, succeeding A. C. Douglas. 


H. P. BUCHENERY, division storekeeper of the Stockton division 
of the Southern Pacific, with headquarters at Tracy, Cal., has been 
transferred te the Tucson division, with headquarters at Tucson, 
Ariz., succeeding V. R. Navlor, 


V. R. Nayior, division storekeeper of the Tucson division of 
the Southern Pacific, with headquarters at Tucson, Ariz., has been 
transferred to the Sacramento division, with headquarters at 
Sacramento, Cal., succeeding A. E. Meahl, who has resigned. 


C. S. Jones, assistant division storekeeper of the Salt Lake 
division of the Southern Pacific, with headquarters at Sparks, 
Nev., has been promoted te division storekeeper of the Stockton 
division, with headquarters at Tracy, Cal. succeeding H. P. 
Buchenery. 


Obituary 


P. P. Huston, formerly purchasing agent for the Louisville € 
Nashville, who retired from active service in 1912, died in Lovis- 
ville, Ky., on January 18. 
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Probably no competition that we have ever held presented 
a more difficult problem to the judges than did the one on 
shop management—this because of the 


Successful great differences in the character and 
Shop contents of the contributions. The first 
- Management nd second articles have already been 


published. One of the contributions 
which will be found elsewhere in this issue, prepared by A. 
Montangie, was highly commended by the judges. It deals 
with the psychological factors in management and is exceed- 
ingly well written and logically arranged. It is noteworthy, 
also, for another reason—it is one of the very few contribu- 
tions to our competitions which we have ever received 
from a foreign land. The writer is connected with the 
mechanical department of the Belgian State Railways, and 
in his letter of transmittal indicates that he has had an 
opportunity of trying out the principles outlined in his 
article with excellent results. For these reasons the article 
should possess a peculiar interest for our readers. 


The closing date for submitting contributions to the machine 
shop production competition is April 1. Details of this com- 
y petition were announced on page 70 of 
Machine Shop the February Railway Mechanical En- 
Competition gineer. Since machine shop work on 
Closes April 1 rods, motion parts, and driving boxes 
constituted three of “the key jobs of all 
those capable of being organized on a production basis,” it 
is hoped that many shop foremen and others interested in 
the rapid, orderly handling of this work will describe their 
methods for the mutual benefit of all our readers. What is 
the correct arrangement of machinery? What machine is 
best adapted for each important operation? Most important 
of all, how are your men organized for handling the work ? 
Are you getting the output you ought to from your rod, motion 
work, or driving box gangs compared with the number of 
men employed in each? If you are, tell us about it and per- 
haps win one of the $50 prizes. If your article is not awarded 
a prize, but is published, in whole or in part, it will be paid 
for at our usual rates. The judges will base their decision 
on the practical value of the material in the article. Don’t 
forget the closing date is April 1, and send all contributions 
to the Railway Mechanical Engineer, 608 S. Dearborn street, 
Chicago, MI. E 


In our October and November issues, we announced a prize 
contest for the two best papers on the elimination of waste, 
eee ae submitted before November 15. The 
Elimination of conditions of the contest called for the 
Waste Contest description of specific instances where 
Prize Winners Waste, either of material, labor or the 
use of facilities, had been eliminated, 

and the prizes were to be awarded on the basis of the practi- 
cal value of the suggestions. A surprisingly small interest 
was shown in this subject and only two papers were sub- 
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mitted. These papers approach the subject from quite dif- 
ferent viewpoints. One outlines a change of practice with 
respect to one locomotive part, which has effected a quite 
definite saving. The other calls attention to a fundamental 
cause of serious waste, which, however, is beyond the con- 
trol of mechanical department supervisors and at least some 
of the executives themselves. For the reason that the former 
adheres more closely to the conditions outlined, the first prize 
has been awarded to the author of that paper, Millard F. 
Cox, mechanical engineer, Louisville & Nashville, and the 
second prize to D. M. Raymond, car foreman, Union Pacific, 
whose paper is worthy of the most careful consideration even 
though it is devoted to pointing out faulty conditions rather 
than to suggesting a practical means of improving them. 
The papers will appear in early issues. 


A number of years ago, after careful investigation followed 
by concerted agitation on the part of quite a few men respon- 
sible for the maintenance of air brake 


Adopt apparatus, several leading railroads 
Standard adopted standard truck levers and 
Truck Levers Specified such levers on all orders for 


new freight equipment. With varying 
designs of trucks, it is not, of course, possible to use a single 
length -of lever in all cases; neither is it possible with all 
designs to make the live lever and the dead lever on a truck 
of the same length. However, it is fundamntal and univer- 
sal to make both the live and dead levers on a truck of the 
same proportion. Thus, if the proportion adopted as a 
standard was 4 to 1, the live lever might have lengths of 7 
in. and 21 in. and the dead lever 614 in. and 1914 in. The 
adoption by a road of a standard proportion for truck levers 
and using such a standard on repeated orders for freight cars, 
tends to reduce the possibility of the substitution of wrongly 
proportioned levers when making repairs and thereby con- 
tributing to the possibility of slid flat wheels. Such a mis- 
take as this has been made far too many times by the men 
who are available for such work. Should the mistake, how- 
ever, be one simply of length and not of proportions, the dis- 
tribution of brake shoe pressure would not be disturbed, and 
such a substitution would generally be advisable if it ex- 
pedited repairs. Furthermore, it would not be necessary 
to carry such a varying stock of spare levers at many points 
or levers that have to be drilled before they can be applied. 
The proportion gf 4 to 1 mentioned may not be considered 
by all roads as the most desirable one; some roads adopted 
31⁄2 to 1 and some as low even as 3 to 1, but it is generally 
conceded that the proportion should not exceed 4 to 1 in 
order to avoid excess angularity. 

A recent examination made it evident that at the present 
time many large systems were not adhering to any fixed 
standard proportion. This point apparently was given due 
consideration, however, by the A.R.A. Committee on Car 
Construction for on the drawings for the standard box car 
the truck levers are shown-as 71⁄2 and 1834, a proportion of 
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3% to 1. All roads which thus far have not adopted stand- 
ard truck levers should consider the advisability of the adop- 
tion of this proportion for the truck levers of all new freight 
equipment. Even those roads which have only partially 
adopted some other standard ratio would do well to consider 
the advisability of specifying a ratio of 31⁄2 to 1 on future 
orders and thus gradually reduce the confusion that now ex- 
ists In maintaining cars in interchange. 


Among the excellent practical suggestions.for improving ap- 
prentice training made by F. O. Robinson in his paper which 
was awarded honorable mention in the 
regular apprentice competition, and 
which is printed on another page of this 
issue, is one of a rather unusual nature. 
It is suggested that business men and 
educational authorities be brought in occasionally to speak 
to the boys on topics outside of shop subjects and which will 
tend to broaden their viewpoints and help to develop their 
characters along the right lines. 

While this has been done in a few instances, and in a 
more or less limited way, it will undoubtedly come to some 
people as a rather radical suggestion. The value of these 
things to the boys can hardly be over-estimated, particularly 
where the shops are so located that such talks are infrequent 
in community or other gatherings which may be open to the 
apprentices. The value of these talks is greatly increased 
when they are given to the apprentices as a group, and par- 
ticularly when they are followed up by open discussions, or 
at least an opportunity is given of asking questions. There 
are many business and professional men who are splendidly 
fitted to be helpful in speaking informally to a comparatively 
small group of this sort and who would feel it not only a 
duty but a privilege to be helpful in this way. 

Is this suggestion practical? Is it worth while? We shall 
be glad to hear from any of our readers who have attended 
such meetings and have been helped by them. Please don’t 
stand on ceremony, but drop a note to the editor about your 
experiences. If Mr. Robinson and the other men who write 
on apprenticeship, or on other subjects, make worth-while 
suggestions that you can support from your experience, let 
our readers know and thus help the good work along. If, 
on the other hand, you believe the suggestions are not prac- 
ticable or will not be helpful, let our readers know, in order 
that others may be kept from making useless mistakes. 


Broadening the 
Vision 
of Apprentices 


No man can do his most efficient work unless he keeps him- 
self in prime condition. This he cannot do if he works 
unreasonably long hours every day and 


Enginehouse if he is forced to work every day in the 
Foremen week. This was clearly demonstrated 
Overworked by the report which was made under 


the auspices of the Federated American 
Engineering Societies on the Twelve-Hour Shift in Indus- 
try. The enginchouse is in most cases the neck of the bottle 
in railroad operation. Larger and larger locomotives have 
been introduced, and the number of locomotives has been 
increased, but without a corresponding increase in engine- 
house size and facilities. The average enginehouse foreman 
is worked almost to the limit of his endurance. These men 
are giving a remarkable account of themselves, but are they 
being given a square deal, and might they not in many cases 
be able to handle their positions far more efficiently if their 
working conditions were improved and greater recognition 
given to their importance in the organization? The follow- 
ing quotation speaks for itself. 
“The roundhouse foremen on this and other lines are re- 
quired to work eleven hours a day, seven days a week. A 
man who stays close to the work and watches closely is cer- 
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tainly under a mental strain, and eleven hours is too long 
to stand it every day in the week. Dispatchers and operators 
are limited in their hours of service for a good reason, but 
a roundhouse foreman can overlook a detail and wreck a 
train or explode an engine. I would like you to show the 
railroads that it would be profitable to work the engine ter- 
minal foremen not over nine hours a day at 50 per cent 
above the highest paid mechanic. The world at large, espe- 
cially industries, has found that mechanics do not perform 
efficiently when worn out, so why should a roundhouse fore- 
man perform even satisfactorily at mechanics’ pay and long 
hours ?” 

In this connection our readers may be especially interested 
in the article on ““The Fatigue Element in Accident Preven- 
tion,’ which will be found elsewhere in this issue. 


Did you ever take a look into some car repairman’s shanty 
and see a keg of bolts or nails that had been broken open 
: with a maul and the contents strewn 

Waste in Car all over the floor? If you did, perhaps 

Repairs— a further inspection revealed an old 
A Competition box full of lag screws, uncoupling lever 
links, a few air hose couplings, along 
with other odds and ends of usable material. In walking 
around the shanty, you may have stumbled over a varied 
assortment of couplers, knuckles, and “what not,” thrown 
together in a pile or half buried in the ashes. Inspection 
periods on this line were either long and far between, or the 
responsible car department officer did not consider this car 
repair point important enough to bother with. In a stroll 
through the country, you may have notcied a front gate 
fastened with a bolt and staple intended for a box car and as 
vou entered the village, you noted further that the device 
seemed to be quite popular for garage and barn doors, as 
well as gates. Upon recollection, you remembered that there 
was a box of door fastenings among the pile of junk beside 
the car repairman’s shanty. 

A few days later, you might have had occasion to visit 
another outlying car repair point. There was the same stvle 
of shanty. Yet there were evidences of an attempt to keep 
the material in some sort of orderly arrangement. The fore- 
man evidently appreciated the advantages to be obtained by 
doing his work in an orderly fashion. There was a platform 
outside for storing couplers, brake beams and other heavy 
material; racks for tie rods, brake rigging and air cylinders, 
and bins for small parts. It seemed there was a place for 
everything and everything was in its place, yet the bins and 
racks were not arranged in logical order. You might have 
continued your journey around the vard and down the repair 
track and noted the apparatus and various appliances used 
in the work, and you might have had your doubts as to 
some of them getting by the safety inspector. However, you 
must have gotten a lot of good ideas as to the kind of facili- 
ties and practices that would improve conditions at these 
outlving car repair points. 

In order to give you just the opportunity to put some ot 
these ideas across, the Railway Mechanical Engineer is 
offering two prizes: one of $50 for the best article, and an- 
other of $35 for the second best article on the elimination of 
waste at outlying car repair points. Even if you should not 
win either of the two prizes, there is a chance of your article 
being published if it contains some good ideas or sugges- 
tions. In case the article is published, it will be paid for at 
the regular space rates. Articles will not be judged on their 
literary merit, but on the value and practicability of the 
methods described. 

From the standpoint of economy and efficiency, this sub- 
ject is of timely importance. How do you think such con- 
ditions can he improved? Would vou propose standard 
buildings and methods of storing material for an entire sys- 
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tm? What limitations would you impose as to the kind of 
work to be done at outlying points? There are a number of 
questions that ought to be answered and perhaps you may 
think that your road has solved them all. If so, here is your 
chance to tell us about it. Photographs and drawings go a 
long way towards telling other folks what you have in mind, 
and if you really desire to convince the other fellow, be sure 
that your article is well illustrated. Papers entered in this 
competition must be mailed on or before May 1. Address 
them to 30 Church Street, New York. 


Approximately one-half of the cases that are brought before 
the Arbitration Committee for settlement involve some 
application of Rule 32. The majority 
of the cases do not require an interpre- 
tation of the rule, but are primarily 
questions of fact relative to which the 
disputing parties cannot agree. It is 
rather difficult to determine the circumstances that caused 
the damage and, in order to decide the case, it is necessary 
that a complete knowledge of all the facts be had. The 
failure to collect complete evidence at the time of the acci- 
dent is noticeable in practically every case where the ques- 
tion of unfair usage comes up. 

Rule 32 is quite specific as to what constitutes unfair usage 
and the decisions of the Arbitration Committee show a 
tendency to assume that the existence of any of the con- 
ditions cited in the rule is proof that this condition is the 
primary cause of the damage. However, this tendency does 
not exist in cases where derailment, wrong signals or lack 
of rider protection are given as the cause of the accident. As 
was brought out in a previous editorial in the Railway 
Mechanical Engineer, there are cases of damage for which 
this strict interpretation of the rules makes the handling 
line responsible, where equipment of better construction un- 
doubtedly would not have failed. It seems, therefore, that 
the burden of proof is placed to a large extent on the handling 
line. As a matter of policy, it should, in such cases, collect 
proper and sufficient evidence to prove without a doubt that 
none of the conditions named in Rule 32 exist. Until the 
railroads take cognizance of the fact and educate their em- 
ployees to the importance of obtaining complete evidence at 
the time of the accident, there probably will continue to be 
little prospect of the handling line obtaining a favorable 
decision. 


Evidence of 
Unfair 
Usage 


The educational possibilities of railroad clubs and minor 
mechanical associations are greater than generally recog- 
nized, and higher mechanical officers 
can do much towards the more com- 


Support Railway 


Clubs and plete realization of these possibilities 
Associations by encouraging active interest and 


membership in such organizations. 
Their prime object is certainly worthy—to stimulate among 
railroad men an alert and intelligent conception of their 
duties and responsibilities in our highly developed trans- 
portation system. Several outstanding advantages of mem- 
bership in these organizations come to mind. 

Co-operation results from personal contact. Co-operation 
means working and acting together in the promotion of the 
same end, and this end, as far as mechanical department 
work is concerned, consists of keeping cars and locomotives 
in condition for the safe, economical and promnt transporta- 
tion of freight and passengers. One of the prime requisites 
of co-operation is a clear understanding of mutual problems 
and how to meet them, and the best wav to get such a mutual 
understanding is by membership in, and faithful attendance 
at the meetings of the various associations covering the dif- 
ferent branches of railroad mechanical work. It cannot be 
denied that manv troublesome controversies are avoided and 
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difficult problems surmounted to the satisfaction of all con- 
cerned whenever a group of men interested in the same line of 
work can get together and talk things over. It would fre- 
quently take an indefinite period, if, indeed, it did not prove 
impossible, to bring about the same result by correspondence. 

Uniform practice and interpretations are promoted. The 
rules governing the interchange of, and repairs to cars, for 
example, are from year to year becoming more intricate as a 
natural result of changing conditions, improvements of 
equipment and increased traffic requirements. No agency 
plays a more important role in the proper and sane interpreta- 
tion and application of these rules than the car inspectors’ 
and car foremen’s associations by their “get together” meet- 
ings. The influence of such organizations as the Chicago Car 
Foremen’s Association with a membership of over 10,000 
receiving the proceedings of the monthly meetings may readily 
be appreciated. Full and frank discussion, and information 
from authentic sources explaining the necessity of apparently 
inconsistent requirements of the rules, result in many leav- 
ing the meetings with a more definite understanding of the 
intent and spirit of the rules. Also many important modifica- 
tions, based on the experience of the membership, result 
from the recommendations made by these associations. 

Education is afforded in the various phases of mechanical 
work. Papers on technical and practical subjects, presented 
at the meetings by authorities on such subjects and freely 
discussed, are an education in themselves and help to broaden 
association members who are not so familiar with, but in a 
more or less genera] way have supervision over, the particular 
phase of work under discussion. The subjects selected are 
pertinent to mechanical department activity and the attempt 
is made not to have them of too technical a nature for the 
membership to whom they are presented. When such papers, 
and the discussion following their presentation, are published 
and distributed to the membership they become a permanent 
and valuable source of information for future reference. 

The railroads are benefited. If the benefits of mechanical 
association membership are great to the individual they are 
also of prime importance to the railroad which employs him. 
Few things in life give a man more satisfaction and genuine 
pleasure than “knowing his stuff and doing it” and nothing 
is more conducive to efficiency and morale in any organiza- 
tion than encouragement from the “higher ups” to their 
subordinates on the firing line in their endeavor to gain a 
keener knowledge of their chosen line of work. 


At the December meeting of the Western Railway Club, 
L. C. Bowes, production engineer of the Rock Island, read 
k a paper on “Locomotive Scheduling 
Railway Club and Production Contro ,” dealing with 
Discusses Shop the system recently established at 
Scheduling Silvis shops (published in five install- 
ments in recent issues of the Railway 
Mechanical Engineer). The intense interest in the subject 
of scheduling work through locomotive repair shops was 
shown by the fact that at the time of adjournment so many 
members wanted the floor that it was decided to continue the 
discussion at the March meeting. 

There is good reason for the interest in shop schedules. 
Railroad shop costs are unquestionably high and in too many 
cases it 1s not known just how high they are. Mr. Bowes’ 
paper showed that, with the schedule in operation during a 
period of five months, the number of man-hours required to 
give locomotives heavy repairs at Silvis shops were reduced 
33 per cent and the actual locomotive output increased 23 per 
cent. The days of hit-or-miss shop operation are numbered 
and it is no longer sufficient to call foremen to a weekly meet- 
ing and give them a list showing the order in which locomo- 
tives are to be turned out during the next week. This method 
savors of the lack of system_found in a certain railroad shop 
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not so long ago. Noting the large amount of shop order work 
scattered about the machine shop floor, the foreman was 
asked how he knew on which shop order to work first. He 
replied, “I wait until they wire me for it.” 

Multitudinous schedule forms and unnecessary detail are 
highly undesirable and form perhaps the main reason why 
some railroad shopmen of the old school still cling to their 
objections to shop scheduling. Experience shows, however, 
that between the extremes of too much and too little system, 
there is a happy medium, the application of which means 
an important increase in shop output at decreased unit cost. 

The following is an actual case, the facts regarding which 
can be substantiated. A certain railroad shop in 1909, 
previous to the installation of any schedule system, required 
from 20 to 30 days to give a locomotive heavy repairs. A 
shop schedule, known as the Gardner System, was installed 
and operated, with only partial success, from the drafting 
room. A schedule man was developed who spent his entire 
time in the shop and by 1913 the repair time had been re- 
duced to 14 days. In 1914 a new modern-equipped shop 
was completed for this railroad at another point and, with 
essentially the same schedule system to co-ordinate properly 
the operations in the new shop, the time for giving a locomo- 
tive new flues and heavy repairs to machinery was reduced 
to eight working days. The reduced unit cost in repairing 
these locomotives can be readily appreciated and in addition 
they were returned to revenue-earning service with what was 
probably a minimum loss of time consistent with thorough 
repairs. 

It is perfectly possible to install a schedule system without 
an objectionable number of forms to fill out and clerical 
work to unload on the foremen. Correspondence can and 
should be reduced 50 per cent in many railroad shops. One 
superintendent of a shop turning out over 40 locomotives 
a month knows how the work is progressing on every locomo- 
tive in the shop by means of a small board on his office wall. 
This man writes not more than six letters a week to his fore- 
men and visits the shop himself only at infrequent intervals. 
Who will say that the shop schedule does not relieve him and 
his foremen of details and allow them to perform their real 
function of supervising? | 

The question of shop scheduling is strictly up to foremen 
and shop officers. If they install the right system and be- 
lieve in it, it will save them much detail and hundreds of 
steps daily. If they don’t believe in it and give it hearty 
support, it can never be a success. 


New Books 


MASTER BLACKSMITHS’ PROCEEDINGS. Edited by William J. Mayer, 
Secretary, 2347 Clark Avenue, Detroit, Mich. 147 pages, 5% 
in. by 8 in. Bound in cloth. 


This book contains a report of the proceedings of the twenty- 
seventh annual convention of the International Railroad 
Master Blacksmiths’ Association, held at the Hotel Sherman, 
Chicago, August 21, 22 and 23, 1923. The report of the 
proceedings has been carefully edited by Mr. Mayer and 
many papers are included which will be of interest and value 


to blacksmith foremen and others interested in the work of ' 


the blacksmith department. Considerable attention, for 
example, is given to the respective fields of the Thermit, 
oxyacetylene and electric welding processes in railroad shops. 
The book is illustrated. 


SHAPE BooK OF THE CARNEGIE STEEL COMPANY. 346 pages, 5 in. 
by 71⁄4 in., illustrated. Flexible binding. Published by the 
Carnegie Stecl Company, Pittsburgh, Pa. 

This volume is the ninth edition and is available to users 


of steel. The new edition is the result of a thorough check 
and revision of all the sections rolled by the Carnegie Steel 
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Company on its shape, rail, bar and plate mills, and while 
no important changes have been made in the regular sizes 
of structural and bar mill sizes of beams, channels, angles, 
tees and zees, a number of changes have been made in the 
large numer of special sections rolled by that company, such 
as concrete reinforcement bars, window and casement sec- 
tions, automobile rim sections and other miscellaneous bar 
mill sections. Certain rails and splice bar sections, which 
have beccme obsolete since the issue of the preceding eighth 
edition, have been eliminated in the present issue. 


What Our Readers Think 


Three Cylinder Locomotives 


Lonvon, Eng. 
To THE EDITOR: 

The letter from George L. Clouser in the December issue 
of the Railway Mechanical Engineer, was read with interest. 
If my recollection serves me rightly, the Erie & Wyoming 
Vallcy had a three-cylinder simple locomotive in service 
some 20 years ago. It is my impression that this locomotive 
was of the 2-6-0 type and had three cylinders, the diameter 
of which was 17 in. A. M. BusHELL. 


(While the first conception of the three-cylinder loco- 
motive was probably of English origin, the first application 
appears to have been made in 1847 on the Philadelphia, 
Wilmington € Baltimore. About 1880 the Pennsylvania 
Coal Company built four small three-cylinder switch engines 
for service around their mines. Another locomotive of the 
4-4-0 type with 15-in. cylinders was built in 1892 for the 
Erie & Wyoming Valley, now part of the Erie system. In 
1894 the Baldwin Locomotive Works built three more loco- 
motives of the 2-6-0 type for the same road. These had 
17-in. by 24-in. cylinder and are the ones referred to by 
Mr. Bushell.—Editor.) 


“What Is Wrong with This Picture?” 


Carcaco. 
To THE EDITOR: 

I was much interested in the article on welding and cutting 
on page 88 of your February issue, particularly in the 
gentleman shown welding on pages 88 and 90. I must sav 
that his attitude of perfect complacency, benign and bland 
assurance and calm repose, as he stands with head erect, 
fine beaver hat sitting quite pleasingly over a smiling face, 
with immaculate white collar, a fine fitting coat and well 
creased trousers, represents an epic—a wonderful tribute to 
the rapid advancement in the art and science of the use of 
the acetylene torch. Perfect indeed has this art been de- 
veloped—goggles needed no more. There he stands, with 
his steady ungloved right hand welding a cast steel truck 
side. How simple and easy it must be. We find still more 
to admire, for, on page 90, he is shown to be ambidextrous: 
with his left hand, also ungloved, here we see him welding 
a coupler. 

So interesting a study in the autogenous art should not 
lightly be passed by, hence I hasten to pay my tribute to the 
gentleman himself and to the artist and the editor who 
present him. OBSERVER. 


(With apologies to the man in the photographs and to the 
artist who took them, we cannot refrain from printing the 
comment of our correspondent on the etiquette of the torch. 
— EDITOR.) | 
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The Locomctive That Makes the 815-Mile Run 


Southern Pacific 4-8 


-2 Type Locomotives 


Designed To Haul Trains of Twelve Passenger Cars on Two Per Cent 
Grades and Run 815 Miles 


a number of powerful 4-6-2 type locomotives* that 
hauled 11 heavy passenger cars on a 1.5 per cent 
grade and established a record for long locomotive runs. 
These locomotives have been regularly hauling passenger 
trains between Ogden, Utah, and Sparks, Nev., a distance 
of 536 miles, and have averaged better than 10,000 miles per 
month, fully meeting the expectations of the Southern Pacific 
in adopting a longer stroke for superheated passenger loco- 
motives, thus keeping down cylinder clearances ‘and obtain- 
ing a more economical steam consumption. In this respect, 
the Southern Pacific has taken the lead. 
This company has recently made another advance by plac- 


pha in 1921 the Southern Pacific placed in service 
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to provide ample strength with minimum weight necessitated 
the use of materials of high tensile strength for many parts. 

The character of the territory over which these locomotives 
are operating is shown on the accompanying profile. Grades 
of 2 per cent occur from Colton to Beaumont going east and 
from Indio to Beaumont going west. Also, from Tucson to 
Dragoon going east there are grades of 1.5 per cent. Previ- 
ously the through passenger trains were hauled over the dis- 
tricts which have the heaviest grade by 2-8-2 type loco- 
motives, and by 4-6-0 type locomotives and 4-6-2 type loco- 
motives where the grades are lighter. With trains varying 
from 8 to 12 cars, the time card calls for schedules for Sunset 
Limited trains of 24.2 miles per hour from Colton to Beau- 
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Profile of the Southern Pacific Between Los Angeles and El Paso, Where the Run of 815 Miles is Made 


ing in service ten 4-8-2 type locomotives to haul their heavy 
passenger trains between Los Angeles, Cal., and El Paso, 
Tex. These locomotives were especially designed for this 
long run over that difficult mountain and desert territory, 
a distance of 815 miles, which is made without changing 
locomotives, thus establishing a new record for long loco- 
motive runs. It is anticipated that these locomotives will 
average about 12,000 miles per month. 

The general design and specifications for these locomotives 
were worked up under the supervision of George McCormick, 
general superintendent motive power, and Frank E. Russell, 
assistant mechanical engineer, the design being completed 
and details worked out with the American Locomotive Com- 
pany which built the locomotives. The outstanding charac- 
teristics sought in this design were maximum tractive power 
within the weight limits and ample boiler capacity for the 
long sustained runs. This required refinement in design 


* For a description of these locomotives see Roilway Mechanical Engineer, 
August, 1921, page 481, 


mont and of 26.2 miles per hour from Indio to Beaumont. 
From Tucson to Dragoon the schedule is about 30 miles per 
hour. Most of the remaining portions of the line consist of 
grades of approximately one per cent, the schedules varying 
from 38 to 42 miles per hour. It is expected that the new 
4-8-2 type locomotives, which have a high sustained steaming 
capacity, will bring the maximum and minimum operating 
speeds nearer to the average, which will materially reduce 
the maintenance costs of both locomotives and track, 

These 4-8-2 type locomotives have a total weight of 
368,000 1b., of which 246,000 lb. are on the drivers. The 
maximum tractive force is 67,660 Ib. with the booster, and 
57,510 lb. without the booster, the ratio of adhesion for the 
drivers being 4.28. Using Cole’s ratios as a basis of com- 
parison, they have a maximum cylinder horsepower capacity 
of 2,965 and a boiler capacity of 103.4 per cent, including 
the increase obtained by the use of the feedwater heater. 
This high percentage of boiler capacity indicates that it 
can supply the cylinders at high speeds without forc- 
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ing. The boiler was designed with the largest proportions 
possible to obtain ample steaming capacity and, at the same 
time, to keep the wheel load on the track within safe limits. 


Boiler and Smoke Stack 


The boiler is conical in form with an inside diameter of 
82 7/16 in. at the front barrel course, increasing to 9334 in. 
at the combustion chamber course. The firebox measures 
121 1/16 in. by 90 in. inside of sheets at the mud-ring and 
includes a combustion chamber 75 in. in length, which pro- 
vides for tubes 21 ft. 6 in. long. The steam space above the 
crown sheet is 30 in. at the back end and 2514 in. at the front 
nd. The Type A superheater consists of 45 units with a 
superheating surface of 1,162 sq. ft. The boiler shell is of 
25/32 in. material for the first course and 7% in. for the sec- 
ond and third courses; and the wrapper sheet is 1% in. thick. 
The firebox and combustion chamber sheets are 3% in. except- 
ing the inside throat connection which is 9/16 in. thick and 
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enlarged considerably above those which are in general use. 
The size of the opening at the top of the saddle is 12 in. by 
7 in., providing unrestricted exhaust passages up to the ex- 
haust nozzle. The exhaust stand is secured by twelve 114-in. 
tee-head bolts. The exhaust passages of the cylinders are 
extended 4 in. above the cylinder saddle and provided with 
a 1%-in. flange, well reinforced with ribs, extending down 
to and joining the cylinder saddle. This construction elimi- 
nates troubles experienced in maintaining a tight joint, the 
absence of which interferes with the draft of the locomotive. 
The cylinders provide for outside steam pipes and connec- 
tions for superheated steam to the Franklin Railway Supply 
Company’s Type C-1 booster and exhaust steam to the feed- 
water heater. The depth of the casting over the frame sec- 
tion gives a very strong construction with the minimum of 
weight. 

The steam distribution is controlled by 14 in. piston valves 
having a maximum valve travel of 7 in., a constant lead of 
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28-In. by 30-In. Cylinders for the Southern Pacific 4-8-2 Type Locomotive 


welded in between the side sheets and the combustion cham- 
ber. The firebox is fitted with F. B. C. welded universal 
sleeves and reduced body staybolts. 

The smokestack is a new design of the railroad company. 
It consists of four iron castings, assembled in such a man- 
ner that the extension of the stack in the smokebox can be 
easily and quickly removed. The castings forming the ex- 
fension, which are most subject to wear, can be replaced by 
hew castings with very little trouble and without disturb- 
ing the alinement of smokestack and base. The casting 
forming the lower portion of the extension is so designed that 
the height of the bell above the exhaust nozzle may be in- 
creased or decreased to give the best draft conditions. This 
feature also makes the stack applicable to a number of other 
types of locomotives. 


Cylinders and Running Gear 


_ The cylinders follow the American Locomotive Company’s 
light design, except that the exhaust passages have been 


Y4 in., a steam lap of 114 in. and an exhaust clearance of 
3/16 in. The piston valves are propelled by a direct Wal- 
schaert gear, adjusted to give equal cut-off at 55 per cent 
stroke. The valve gear is controlled by an Alco power re- 
verse gear. 

The frames, as well as all other castings subjected to 
heavy stresses, are made of high grade cast steel, thus per- 
mitting considerable reduction in weight. The main frames 
are of the two-bar type, 6 in. wide, the depth of top rail over 
jaws being 714 in. for first and main drivers and 63% in. for 
third and fourth drivers. The frames at the cylinder fit are 
of the single-bar type of slab section, and provision was made 
for ample bolting and large keys. They are unusually well 
braced throughout. The driver brake cylinders are secured to 
the main frames just back of the steam cylinders and placed 
in a horizontal position, thus relieving the frames of unneces- 
sary stresses due to braking. The rear section is a Common- 
wealth Steel Company’s cradle casting, the front end of which 
is so designed that the trailing truck can be dropped down 
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without moving the truck back. This facilitates making 
repairs to the booster. 

The journal bearings throughout are unusually large, 
especially the main, which is 13 in. in diameter by 22 in. 


long. The frame brace crossties forming the extended 
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The Four Piece Stack Facilitates Renewals and Adjustments for 
Draft 


pedestals for the main driving boxes are of high grade cast 
stee] and, in addition to being well secured to the frame 
pedestals, are tied together, top and bottom, by supplementary 
pedestal binders, which add much to the rigidity of the 
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pedestals and prevent journal bearings and axles from wear- 
ing conical. 

It is interesting to note that the spring rigging has been 
constructed to incorporate bent equalizers similar to those 
used on the Southern Pacific 2-8-0 type locomotives, which 
were placed in service some 20 years ago. This is design of 
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equalizer provides a more stable construction by keeping the 
spring rigging lined up, particularly on 4-8-2 type loco- 
motives. On lighter power this type of equalizer is not so 
essential and the advantage of its use has for some time been 
practically overlooked. The Southern Pacific has again 
brought this design into use by installing the bent equalizers 
on their 4-8-2 type locomotives, which will obviate the trouble 
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Hollow Piston Rod and Built-Up Z-Type Piston Reduce the Weight 


ordinarily experienced with the spring rigging on this type 
of locomotive. E 


Careful Design Reduces Weights and Dynamic 
Augment 


One of the outstanding features in the design of this loco- 
motive is what has been accomplished in obtaining increased 
tractive force without increasing the stresses set up in the 
track and roadbed. To accomplish this, the engine is 
equipped with a constant-resistance centering device. Also, 
the forward pair of drivers is fitted with the Franklin lateral 
motion device, thus making ample provision for the engines 
to take curves with a minimum stress in the track. These 
centering devices also hold the engine steady on a tangent 
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The Light Welght Main Rod ls Made of Normalized Carbon-Vanadlum Steel 


track, reducing to a minimum the lateral movement due to 
the steam action. 

In order to keep down the dynamic augment to a minimum, 
the engine is equipped with connecting rods of normalized 
carbon-vanadium steel of I-section, hollow piston rods and 
Z-type pistons, thus providing light reciprocating parts, 50 
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per cent of which are balanced. The total weight of the 
reciprocating parts is 1,830 lb., or one pound to each 201 
Ib. of the total weight of the locomotive in working order 
as compared with the ratio of 1 to 160, which is generally 
considered good practice. 


The following tabulation shows a comparison of the 
weights of the reciprocating and revolving parts for the 4-8-2 
type locomotives with the weights of similar parts for the 
2-8-2 and 4-6-0 types which the new locomotives displaced. 
This is interesting in that it shows that by refinement in 
design and the use of higher grade material a much more 
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powerful and heavier locomotive has been built without in- 
creasing the disturbing forces in track. 


WEIGHTS OF RECIPROCATING AND REVOLVING Parts 


4-6-0 2-8-2 4-8-2 
Cylinders, diameter and stroke.... 23 in.x28in. 26 in.x28 in. 28 in.x30 in 
Driving wheels, diameter.......... 69 in. 63 in. 73 in 
oiler pressure ...... ee eee 210 Ib 200 1b 210 Ib. 
Tractive force codi 38,320 1b 51,080 1b 67,660 1b 
Piston and rod complete.......... 597 1b. 685 1 794 Ib 
Crosshead and pin complete........ 449 1b 4751b 640 1b 
Total weight of main rod......... 861 Ib. 1,006 lb 1,217 Ib. 
Total weight of parallel rods...... 966 Ib. 1,371 1b. 1,253 lb. 
Total weight of reciprocating parts. 1,518 1b. 1,691 Ib. 1,830 Ib. 
Ratio, reciprocating parts to total 
weight of locomotive............ 1/144 1/166 1/201 
Pounps WHEEL PRESSURE ON RAIL 
4-6-0 Locomotive Ist 2nd 3rd 4th 
Dynamic augment at 63 m. p. h. .... 10,425 12,025 11,170 
Static wheel load O A IN T 29,950 31,400 25,600 
Total wheel pressure........... 40,375 43,425 36,770 Cokes 
2-8-2 Locomotive 
Dynamic augment at 63 m. p. h.... 11,334 11,558 11,334 11,334 
Static wheel load ................ 25,650 26,200 27,000 26,000 
Total wheel pressure .......... 36,984 37,758 38,334 37,334 
4-8-2 Locomctive 
Dynamic augment at 63 m. p. bh. ... 8,075 8,435 8,110 8,110 
Static wheel load ................. 30,800 30,550 30,750 30,900 
Total wheel pressure .......... 38,875 39,985 38,860 39,010 


Special materials were used in parts subjected to heavy 
stresses as follows: 


QUENCHED AND TEMPERED STEEL 
Tensile strength 85,000 Ib. per aq. in. 
Crank pins 


Driving axles 
Main crank pins, hollow bored Engine truck axles 
Piston rods, hollow bored Trailing truck axles 
NORMALIZED CARRON-VANADIUM STEEL 


Tensile strength 90,000 lb. per sq. in. 
Main and side rods 


SPECIAL GRADE Cast STEEL 
Tensile strength 75,000 1b. per sq. in. 


Main frames Lateral motion driving box, spacer 
Frame crossties and rocker 

Frame filling castings Engine truck swing frame, etc. 
Driving and trailing wheel centers Driving spring stirrups 

ii and trailing boxes Guide yokes 

Pedestal cape Spring saddles 

Pistons Reverse shaft bearings 

Cylinder heads Link supports and checks 

Back steam chest heads Bumper cket 

Crossheads Engine truck center plate 
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Special Equipment and Details 


The Westinghouse No. 6 ET brake equipment is applied, 
the air being supplied by one 8!-in. cross-compound com- 
pressor. The application of brakes to the trailing truck 
wheels brings the braking power of these locomotives up to 
the maximum, since this results in all the wheels of the loco- 
motive being equipped with brakes. Clasp brakes are used 
on the tender truck wheels. 

The supports for the air compressor and the feedwater 
heater are of wrought iron construction, and have been de- 
veloped by the Southern Pacific to overcome the trouble ex- 
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Normalized Carbon-Vanadium Steel of 90,000 Ib. Tensile Strength Is Used for the Side Rods 


perienced w.th the old design of cast steel supports working 
loose on the boiler. That for the air compressor is illus- 
trated; that for the feedwater heater is of similar design. 

A flange lubricator is applied, which provides lubrication 
for the flanges of the front driving wheels. The oil reser- 
voir is located on the left side of the smokebox, where the 
crude oil used is sufficiently heated to run through piping 
leading to the front driving wheel flanges, the flow being regu- 


Cir Lime of Boiler 


Botts 
SoS 

y Fd f= 
¿rt Soba ' 


Material: Ml ar AM Steel 


Light, Yet Rigid Forged Bracket for 8'2-In. Cross Compound Air 
Compressor 


lated by needle valves. 
trailing wheels. 

The feedwater is supplied by one Worthington combined 
feedwater heater and a pump of 7,200 gal. capacity per hour, 
placed on the left side and by one Nathan non-lifting in- 
jector, placed on the right side, the latter being used only in 
cases of emergency and when the locomotive is not working. 

Another source of reduction in weight without sacrificing 


Flange oilers are also applied to the 
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strength is in the application of a shorter and somewhat nar- 
rower cab. By placing the steam turret on the outside of the 
cab at front, it was possible to make a material reduction in 
the length of the cab. By eliminating the two doors at the 
front, which with large size boilers have, of necessity, always 
been made so narrow as to be very impractical, the width of 
cab has also been decreased. However, a window at the 
front on each side has been applied. The saving in weight 
on account of the application of the smaller cab amounts to 
about 200 lb. To take the place of cab doors, the steel floor 
of the cab has been extended 5 in. out beyond each side of the 
cab to be used as a running board and handholds have been 
conveniently located near the eaves to enable enginemen to 
pass around outside of the cab to and from the running 
boards at front. This extra width of cab floor dispenses with 
the use of supplementary running boards, located just below 
the cab floor, which is the practice on many roads for large 
power. A further saving of 300 lb. is thus effected. More- 
over, for convenience of the engineman, the blow-off cocks 
are operated by means of two levers located in the cab, one 
on each side. 

Special attention has been given to the arrangement of 
cab fixtures and operating levers, as the satisfactory and 
economical operation of powerful locomotives depends upon 


The Cab Is Short, Compact and Well Arranged 


the convenient location of gages and controlling devices. Ex- 
tension handles are applied to all valves on the top of the 
boiler head in inaccessible places, and arranged in con- 
venient locations. They are supported by a wrought iron 
bracket secured to the roof of the cab, the bracket carrying 
an aluminum name plate having the name of each control 
handle stamped in 34-in. letters. These letters are filled with 
black paint and the surface of the plate is polished. 

The tender is of the Vanderbilt type, carrying 4,000 gal. 
of oil and 12,000 gal. of water. The tank is carried on a 
Commonwealth cast steel frame, made in one piece with the 
bumpers and the transverse bolsters, which serve as tank sup- 
ports. The four-wheel trucks are of the Commonwealth de- 
sign, with cast steel frames and swing bolsters. This is an 
equalized pedestal type of truck, fitted with both helical and 
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triple elliptic springs. Side bearings are used on the rear 
truck only. 
The principal dimensions, weights and proportions of these 


locomotives are given in the accompanying table. 


Raile0ad 0 ii Ea Southern Pacific 
Builder ....... Eee A, American Loco. Co. 
Type of locomotive ii A AA SS 4-8-2 
DEVICE: a A AA RA A AR ae P 
Cylinders, diameter and stroke...........oooooooom»oo..».»o. 28 in. by 30 in. 
Valve gear, type cess cs A Wal 
Valves, piston type, Size .......ssessssossosossosososososssosoooo 14 in. 
MAXIMUM travel ic A a ea, be ORS sere tasa 7 in 
Outside: sap a A OW id ee SORES RO 1% in. 
Exhaust clearance caricia E wae hang y in. 
Lead in full gear, constant 666% dene esse ee es in. 
Weights in working order: 
drivers asco wos FS hua Rael AN 246,000 Ib. 
On front A he se eS 2 SR ea ees o 61,500 Ib. 
On “trating truck as be eee Fee ewes wes ,500 
Total ensine vita RIA es 368,000 Ib. 
Tender 655 he O LS LOR OR a OR E e RA 226,900 Ib. 
Wheel bases: 
Drivitig AA A A RRA ree er ene 20 ft. O in 
Rigid: ei Sate Hace ee ee adn a Oa SEES ee Oka a Eo 13 ft. O in. 
Total -Engin aria ERR RS OREO ON EER ES 42 ft. 3 in 
Total engine and tender ..........ooooooooomoooooon2P92?»rooooo 83 ft. 6 in. 
Wheels, diameter outside tires: 
Driving cunda re RAEE AA RARA . 73 in. 
RN ics ice bv carats W's aoe Sadak eae week ae Ra ERO GEES 36 in. 
Trailing trúck 1er os lk RRA aa ass AAA .. 51 in. 
Journals, diameter and length: : 
Driving, “MANY q as A EA 13 in. by 22 in. 
Driving, others nai A bei 6 Sw ho Oe Sees 11 in. by 13 in 
Front truck O bee week aka Baca aoe Boe era ae ee we in. by 12 in. 
Trailing truck i esa asso sca A Oe Oe hoes ca ee cen 9 in. by 14 in. 
Boiler: . 
Type: Goch dels Soc) a a Sone arte Ora, Wee aod acai we ea ene ne alee ase ew Sara ba Conical 
Steam pressure 2... see recs cece es cree nc csaeceroseseseevencons 210 Ib. 
Fuel; klind =e a a ee AA 
Diameter, first ring, inside «iones cir eons wens s 827, in. 
Firebox, length and width ........oo.ooo.... ..... 121% in. by 90 in. 
Height mud ring to.crown sheet, back.......oooooo.o.o... ies 65% in. 
Height mud ring to crown sheet, front.......... o meas e»... 90% in. 
Combustion chamber length ..........oooooooooooommocroorsooo. in. 
Tubes, number and diameter .i......essossesossoesosese>o 22324 in. 
Flues, number and diameter .......ooooooooo sessssesssososeo 45—514 in. 
Length over tube sheets .........essscccoosessosssssssoeoo 21 ft. 6 in. 
Grate: area asian cre one E 75.7 sq. ft 
Heating surfaces: 
Firebox and comb. chamber ........o..ooooooooooooooc ooo. 350 sq. ft. 
Tubes O A .. 2,813 sq. ft. 
Flues A heed Gs EAS EA RAED OR woe OS Eee Rice 1,388 sq. ft. 
Total evaporative .....oooooooocoommmmmcrroccsssssooorso . 4,551 sq. ft 
Superheating .....o.ooooooocm.o... O O 1,162 sq. ft. 
Comb, evaporative and superheating .....o.o.o.oooo..... AA 5,713 sq. ft. 
Tender: 
Style ..... o Ge ease eae NEO a Vanderbilt 
Water capacity ssesscemees rionn eet naien Y add esos 12,000 gal. 
Fuel oil capacity ....... oe eC ee rer RT .. 4,000 
Trucks ersreeoveeevoeeeeeeeovoeeereveeveerneensev ee eoeceereeveeees *.00000. 4-whed 
General data estimated: 
Rated tractive force, 85 per Cent........ooooooomommomm2»».oos 57,510 1b. 
Rated tractive force with Booster.......... A A E EA 67,660 1b. 
Cylinder horsepower (Cole) ....oooooomoooooo... a eo... 2,9 
Boiler horsepower (Cole) (est.) .......oooooooomooooro9m9m2+2..oo.o . 3, 
Speed at 1,000 ft. piston speed......ooooooooommoommmPcPooo 43.4 m.p.b. 
Steam required per bour .......oo.ooooooooooromosoooocsosso 61,672 Ib. 
Boiler evaporative capacity per hour.........ssessssesecooceno 57,014 1b 
Feed water heater, equiv. evap. capacity per br. ............ 6,784 Ib. 
Total evap. capacity per hr. ........oooooooooommoosonssoso 63,798 Ib. 
Weight proportions: 
eight on drivers -+ total weight, per Cent......ooooooooooooo.»». 66.8 
Weight on drivers — tractive forCe......oooooooooroomos?osos. .. 4.28 
Total weight engine =- cylinder hp...........ooooooooooooo»... ... 124.0 
Total weight engine = boiler hP........o.o.ooooooomomoommmmo.?..”. 120.0 
Total weight engine -- comb. heat. surface......o.ooooooomoooo..» 64.4 
Boiler proportions: 
Boiler hp. - cylinder hp., Entidad Ke ewe eS . 103.4 
Comb. heat surface = cylinder hp............oooooooooooooo»».o»o 1.93 
Tractive force -~ comb. heat. suríace.........oooooooomoooo.o»». 10.07 
Tractive force X dia. drivers — comb. heat. surface............ 736 
Cylinder hp. + grate arta...coo.ooommoooooo... es 39.2 
Firebox heat. surface — grate arta.......oooooooooooonooorosoo 4.63 
Firebox hea. surface, per cent of evap. heat, surface............ 7.69 
Superheat. surface, per cent of evap, heat. surface...........o.o.... 25.53 


A “Lire TABLE” recently prepared by the statistical division of . 
the Metropolitan Life Insurance Company from figures compiled by 
the Locomotive Engineers’ Mutual Life and Accident Insurance 
Association, shows that the average locomotive engineer of 28 
may count on living until he reaches the age of 69. Despite the 
hazards of the engineer’s calling, insurance figures show a sub- 
stantial decline in mortality among men in that occupation during 
the past 10 years. Between the ages of 31 and 55, the declines 
ranged from 32 to 44 per cent. Beyond the age of 55, the figures 
varied, but this reflected the small number exposed to risk. 

A decline in the accident death rate from 318 per 100,000 in 
1912, to 167 per 100,000 in 1922, shows the great improvement in 
safety provisions for the operating personnel of American railroads 
and accounts for a large part of the saving in mortality at the age 
range from 31 to 55 years. 
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The New Reading Company Oil House at Reading, Pa. The Storage Tank Filling Cormections Are Shcwn in Recesses Under the Platform 


‘The Reading Builds Model Oil Storehouse 


Fireproof Structure, Well Lighted and Ventilated, Completely 
Equipped with Modern Facilities 


NE of the most modern and completely equipped 
oil storehouses in America has just been completed 
and put in operation by the Reading Company at 
Reading, Pa. The building is constructed of reinforced con- 
crete, steel and brick, making it entirely fireproof. It is 
15 ft. wide by 150 ft. long and contains one story and a 
basement. A platform 3 ft. 9 in. above the top of the rail 
with a total area of 6,624 sq ft., adjoins the building on one 
side and the two ends. On the west end and south side of 
the building it is 10 ft. wide. At the rear, or east end, it is 
triangular in shape, tapering from a width of 80 ft. at the 
building to 16 ft. wide at the extreme end, 138 ft. from the 
building. This end platform is used for storing empty bar- 
rels and is laid out with 2-in. painted lines, into spaces which 
are stenciled to designate the kinds of barrels to be placed 
in them. A ramp leads from the ground on the west end of 
the building to the platform, for the use of electric trucks. 
The loading and unloading track on the south side of the 
building will hold seven cars. The storage tank filling con- 
nections are located in recesses under the platform. - 
The basement extends out beneath the front and west end 
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One Room in the Basement is Used for Molding and Storing 


platforms and is 85 ft. wide by 160 ft. long. A room along 
the south side, adjoining the unloading track, 40 ft. wide by 
155 ft. long and 13 ft. high in the clear, accommodates 12 
large rectangular tanks with a capacity of from 10,000 
gallons to 16,000 gallons each. A 10-hp. motor is provided 
to operate an agitator. An open duct and drain, 5 ft. wide 
by 2 ft. 6 in. deep, runs the full length of the building just 
back of the tanks. In addition to providing for drainage and 
pipe lines, it is also equipped with a narrow gage track on 
which is operated a steel car with a tank, which may be 
placed opposite any of the tanks when cleaning them out. 
Concrete pillars, 12 in. above the level of the floor, provide 
sufficient place under the tanks for steam radiators and pipe 
lines. The oil from cars runs into storage tanks by gravity. 

The north half of the basement has a clear height of 9 ft. 
and is divided into five rooms. The east room, containing 24 
tanks ranging in capacity from 120 gallons up to 1,500 gal- 
lons, is 41 ft. by 43 ft. Four agitators operated by a 5-hp. 
motor are provided on four of the tanks. An oil filter is also 
located in this room. 

Adjoining this room on the west is a barrel room, 34 ft. 


Rod Cup Grease 
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The Barrel Storage Room—Light and Ventilation Are Provided by the Clerestory 


by 73 ft. with entrance from the main floor above by stair- 
way and electric elevator. The elevator has a capacity of 
4,000 lb. and is used in hoisting the barrels to and from 
the main floor. A small space, 15 ft. square, in this room 
is provided with a compounding tank 4 ft. 6 in. wide by 8 ft. 
long by 3 ft. deep, for use in manufacturing soft soap, dis- 
infectant and car cleanser. 

The room next adjoining measures 14 ft. by 34 ft. and is 
used for cleaning and storing cans. The room at the west 
end of the basement is 23 ft. wide by 34 ft. long. Here rod 
cup grease is molded and stored for use. A stairway leading 
from this room to the platform on the outside of the build- 
ing has been provided in order to avoid going through to 
the other end of the building to reach the first floor from 
this room. 

On the east end of the main floor, adjoining the barrel 
storage platform, a room 43 ft. wide by 74 ft. long, contains 
24 hand pumps of five gallons capacity each, with two extra 
or emergency hand pumps of the same capacity; five power 
pumps, each with a capacity of 40 gallons per minute, and 
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one extra or emergency power pump; one 6,000-lb. capacity 
scale for general use, and one 12,000 lb. capacity scale under 
the compounding oil tank, which is 6 ft. 1 in. wide by 7 ft. 
7 in. long and 3 ft. 9 in. deep. This room also contains four 
journal packing tanks 8 ft. 4 in. by 8 ft. 4 in. by 2 ft. 9 in. 
deep, three of which are used for freight car and one for 


- coach packing. Outside of this room under the concrete plat- 


form are located two circular tanks of 10,500 gallons capac- 
ity, each, both containing engine gasoline, and one of 500 
gallons capacity with 88 deg. gasoline. 

The center room, used for barrel storage, is 72 ft. wide by 
73 ft. long, with a 12-ft. by 12-ft. space for toilets and wash 
bowls. This room also contains the 10-ft. by 10-ft. enclosed 
electric elevator shaft. The floor of this room is marked off 
with two-inch white lines, with proper stenciling, into spaces 
reserved for the various classes and grades of oi] that are 
stored in barrels. 

A 28-ft. by 66-ft. room at the west end of the building is 
separated by a fire wall from the adjoining barrel room. 
1 ms 1s useu tor the storage of waste. 
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The Pump Room at the East End of the Building; Journal Box Packing Tanks at the Left 
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gallon gasoline tank with an outside pump is provided for the 
use of the company’s motor trucks. 
A commodious skylight extends the full length of the 


i Along the driveway at the west end of the building, a 500- 
| 
+ building, providing ample light and ventilation. The build- 


Motor-Driven Agitators Are Provided in Four Tanks 


ing is equipped throughout with electric lights and with 
. Steam, water and air lines, all of which are painted in dis- 
 tinguishing colors. 
It is anvicipated that, with this modern building and its 
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The Storage Tanks Are Located in the Basement 


facilities, the stores department will eliminate ieakage and 
tank waste and at the same time insure to users good clean oil 
with a maximum service at a minimum cost. It will also 
facilitate the release of tank cars more promptly. A tank 
car of heavy oil can be unloaded in a few hours and a tank 
car of kerosene in less than an hour, enabling the oils to be 
unloaded in the morning, a shift made and the cars placed 
for shipment before noon. In filling or drawing there is no 


Allail RANG O ee haw Wk ea One ties oe eke Black 


All oil pumps (including power pumps).............+. Ulive green enamel 
All oil filling lines and drip return lines.............. Black 

All oil tank vent lineS......ooooooooooooooooorooosos Black 

All oil suction HO. ¿cocer is Red 

AM oil pump delivery lines in basement and pump rcom. White 

Outside gasoline puMp........ooooooooooooomorooooo Red ename] 
Compressed air Mne8s cs. ooo eee es 0% Bright green 
Water MOS a bow a ware eae Woo rs Yellow 

Steam radiators and piping............ooo.oooooo.oo».. Navy gray 


waste of oil, the drip from the pumps going back into the 
tanks. The filling of barrels is accomplished rapidly, with 
an exact check on the amount required and shipped. This 
will assist in avoiding differences in the oil accounts. 

Plans for the building were drawn and the construction 
carried out under the supervision of S. T. Wagner, chief 
engineer of the Reading Company. The equipment layout 
and installation of steam, water and air lines was under the 
direction of C. A. Bingaman, mechanical engineer. The con- 
tractor was Robert E. Lamp & Company, Philadelphia, Pa. 
The equipment, consisting of the tanks, pumps, etc., was 
furnished and installed by the Tokheim Oil Tank & Pump 
Company, Fort Wayne, Ind. 


The Superheater—lts Abuse as a 


Fuel Saver” 
By Bard Browne 


Service Engineer, The Superheater Company 


Will over 40,000 superheated steam locomotives operat- 
ing in this country alone, it is not necessary for 
me to impress you with the superheater’s importance as a 
locomotive appliance. Each one of you was once sold 
on the idea of the superheater, either by the Superheater 
Company or by one of your colleagues and many of you in- 
duced your companies to spend the necessary money for 
superheater applications. All of you, I dare say, carry, safely 
tucked away in your consciousness the conviction that, since 
you ordered a properly proportioned superheater and applied 
it to vour locomotive in accordance with our advice, you are 
obtaining an average fuel saving of 25 per cent and an 
average water saving of 35 per cent. In the rush of your 
affairs you feel secure as to the superheater as a fuel saver. 
On the other hand, we who make a continual study of the 
subject see, from time to time, evidence of tendencies to take 
too many things for granted, of an inclination to sit back 
und let the superheater live up to its reputation. 
Superheated steam is over-heated saturated steam. If we 
put additional heat, or what is the same, additional energy 
into a pound of saturated steam, we can naturally get more 
out of it when this steam does expansive work. The more 
additional heat we put in, t.e., the more we superheat the 
saturated steam, the more additional work we can gain. 
That part is quite comparable with putting more or less 
energy into the steam by generating it with more or less 
pressure. The important point is that to think of super- 
heated steam without a statement of the amount of super- 
heat, is just as indefinite as to think of saturated steam with- 
out a statement of its pressure. 
The steam enters the superheater always at the tempera- 


* Abstract of a paper presented at the convention of the International Rail- 
way Fuel Association, at Cleveland, Ohio, May 21-24, 1923, 
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ture corresponding to boiler pressure, but the temperature of 
the heating gases, and therefore the temperature difference be- 
tween the gases and the steam, depends upon a good many 
factors. It is principally this difference in temperature be- 
tween gas and steam which determines the capacity of the 
superheater, or the amount by which the steam can be over- 
heated. We must keep in mind that the superheater ca- 
pacity, after the size and number of units has once been 
fixed, cannot be adjusted at will, but is entirely determined 
by boiler and grate performance. It is entirely dependent 
on the fixed amount of unit length and upon the fixed loca- 
tion of the superheater tubes with relation to the flues; in 
other words, upon the amount and disposition of the super- 
heater heating surface, and, furthermore, upon the condition 
of the steam within the superheater and the gases outside the 
superheater. The steam and gas conditions can be pre- 
calculated for normal boiler performance, but naturally not 
for departures from normal. 

In previous papers and reports submitted to this associa- 
tion, we have been sufficiently cautioned against abnormal 
boiler and grate performance as endangering superheater 
capacity. Thus the question of carrying an undue amount 
of water over into the superheater tubes, which water must 
be evaporated and thus absorbs heat lost for superheating, 
has been agitated. Other conditions affecting superheater ca- 
pacity, such as coated or stopped-up flues and tubes, imperfect 
combustion and low firebox temperatures on account of in- 
correct firing, have been amply discussed. 

One phase of the subject which has, however, not been 
sufficiently emphasized in the past, is interference of super- 
heater capacity by improper or negligent superheater mainte- 
nance. Superheater unit tubes naturally see very hard 
service, harder than is commonly appreciated. Partially or 
highly superheated steam is a very poor conductor of heat, 
and therefore the metal of the tube in contact with such steam 
is at a very much higher temperature than the metal of the 
boiler tubes, which is cooled by water. Then, further, the 
steam and metal temperatures constantly fluctuate in the 
working of the engine, whereas the metal of the boiler tubes 
does not change its temperature so much, because the water 
is always at the same temperature as long as the pressure 
does not fluctuate unduly. These changes in metal tempera- 
ture in the superheater cause differential expansion strains, 
which again lead to crystallization and ultimate failure, 
mostly at the points where the greatest mechanical strain 
occurs, directly under the ball joint, and where the greatest 
heat strain occurs, at the back return bends. 

When the railroads began to patronize our reclaiming de- 
partment, where we re-condition failed units, and sent to us 
carloads of units, we had quite a revelation. We saw to 
what an extent it had been necessary to make emergency re- 
pairs to units, evidently in order to keep from tying up en- 
gines in the face of an insufficient stock of spare units, and 
that many of the emergency repairs seriously interfered with 
the capacity of the superheater. Many units were unduly 
shortened, probably because the metal of the tube was burned 
over quite a distance from the back return bend. Many 
had been repaired by autogenous welding with such a plen- 
tiful use of welding metal that either internal free area for 
the steam flow, or the external area for the flow of gases was 
appreciably restricted. Some units had the original back 
return bends removed and home-made structures of the crud- 
est design and strength substituted, with the most appalling 
restrictions. | 

It is quite evident that whoever made or authorized these 
emergency repairs did not realize how finely the length, loca- 
tion and cross-section of super-heater units and flues were 
calculated by the designer, and how much departure from the 
original design affects superheater capacity and fuel saving. 
Units must be maintained of about the length fixed by the 
original design. In reclaiming units we do not allow more 
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than six inches reduction of original length. The internal 
steam area through the unit pipe must not be obstructed by 
injudicious bending or improperly made butt-welds, because 
the resultant pressure drop means loss of capacity, longer 
cut-offs for a certain power output, and lower cylinder eff- 
ciencies, with a corresponding reduction in the available 
fuel economy. 

Net gas areas around the units must be maintained as 
originally calculated, because we are working in the com- 
bination of superheater and boiler, with a definite draft 
balance between the superheater flues and small tubes; the 
maintenance of that balance is imperative for the mainte- 
nance of the superheater performances originally contem- 
plated. The introduction of forged return bends in place 
of cast steel return bends is not only an improvement in 
mechanical jointing, but the forged return bends present less 
obstruction to the gases flowing through the flues than did 
the cast steel return bends. Obstruction at the back end of 
the flue, where the gases have a high velocity due to their 
high specific volume, is serious. 

You may say that an occasional unit improperly repaired 
will not upset the superheater performance appreciably. Prob- 
ably not, but if you let the bars down, where is the improper 
practice going to stop? I urge, then, that you do not con- 
sider or allow those associated with you to consider the super- 
heater as a bundle of pipes placed in the boiler at random, 
but a carefully proportioned heat exchanger which must be 
properly maintained if it is not to lose capacity, or your com- 
panies to lose a part of the fuel saving which you originally 
obtained. 


Safety as a Builder of Morale’ 


By F. W. Mitchell 
Director of Personnel, New York, New Haven & Hartford 


No mechanism that functions in the production of trans- 
portation is as complex in its makeup as are the human 
beings to whom its operations are committed. And aithough 
the human element is susceptible to great changes, by means 
of education and training, it can hardly be argued that the 
same effort has been given to railroad “humanics” that has 
gone into the development of the mechanical resources. It 
would be difficult to describe just how we should proceed, 
in order to attempt in this field the accomplishment that is 
apparent in the mechanical. Some things, however, are evi- 
dent, and among these we find first that there should be 
greater care used in selecting our human material, investigat- 
ing the references presented and the conditions which sur- 
rounded the new employee before taking him into the organi- 
zation. 

For a number of years the railroads have been carrying 
on safety work. The benefits derived from this effort have 
been far in excess of the cost of the work. It is not too 
much to say that the entrance into the larger field, and the 
expanding activities which are directed toward the develop- 
ment of morale have resulted in a measure from the evident 
effects of the safety work in this direction. 

There was unquestionably a time in the history of our 
American railroads when the voice of the public was calling 
loudly for speed in annihilating distance together with re- 
liability in maintaining schedules. The effect of this strong 
sentiment was to Increase, in no small degree, not only the 
number of “chance takers” in train operation, but also the 
extent of the risks that they were willing to take. Operating 
officers noted their violations of rules and instructions when 
conspicuous consequences compelled recognition. Investiga- 
tions of accidents revealed such information only as it was 


*From an address at the meeting of the Steam Railroad Section of the 
National Safety Council, held at Buffalo, N. Y., October 2, 3 and 4, 1923. 
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impossible to conceal. A spirit of competition and rivalry 
tended to further aggravate the dangerous situation. Cau- 
tionary measures were set aside by the employee if so he 
might thereby execute some stunt which, if successful, might 
mark his exceptional ability. There was a wide separation 
in the theory and practice of safe operation. Confidence was 
weakened; morale reduced. That which should have been 
an army of organized workers for safety was becoming a mob 
of “go as you please as long as you’re lucky” buccaneers. 

Even the grounds for promotion were becoming more and 
more based upon the element of “luck,” and the “good 
guesser” could ride the top wave of popularity. Safety was 
becoming an artificial veneer. 


When Morale Appears 


But there was a penalty to all this and from time to 


time it presented stern demands. It became evident that 
something was going very wrong and that a change was 
required not only in methods but in the appraisal of values. 
Safety first was made the slogan for the railroad workers. 
Committees were appointed. Meetings were held. Condi- 
tions were revealed which needed correction. The mirror 
was held up before dangerous practices that showed them 
in their true aspect. Officers and men were brought into 
close personal contact in the pursuit of safety. Together they 
searched for the remedies for situations which their new 
relationship was compelling them to face, and together they 
began to realize that their interest was common in endeavoring 
to find an answer that would satisfy the conscience of each 
that the requirements of safety were being met. 
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When the enlightened conscience is satisfied with the con- 
tacts with life, as it is expressed in action as well as in word, 
that elusive and almost indefinable element which we call 
morale, appears; because an atmosphere which is conducive 
to its growth and development has been found. There is 
something in every real man that calls him to put his best 
effort into his work. He may vary somewhat in his response 
to this call, but the knowledge that he is working together 
with other individuals in the army of employees to carry 
out a program for protection, is a compelling force; because 
it is founded in sincere endeavor, and carried out in the 
spirit of service. Its outgrowth is quickened morale. The 
whole trend of the safety work is toward the promotion of 
those forces, sentiments and actions which inspire respect, 
loyalty, and efficient service. The work furnishes a point 
of contact between employer and employee that is mutually 
advantageous. From the experience there comes the knowl- 
edge that other points of contact are available, and the means 
of securing them follow closely. . 

The principles on which safety work is founded, the 
sentiments which it fosters and the methods by which it 
develops have done more to build up morale upon the rail- 
roads than any other single agency. It has made for ‘itself 
a place by providing an avenue for the expression of opin- 
ion, as well as the compulsion of safe practices, which 
entitles it to all the aid that can be extended, to the end that 
the work which it has begun in building up morale may be 
continued, sustained and enlarged by whatever additional 
means there may be provided to accomplish so important 
task. a 


Force Feed Lubrication on Locomotives 


An Original Method by Which Oil Is Automatically Supplied to the 
Various Bearing Surfaces 


By A. H. Woodward 
Chairman, Woodward Iron Company, Woodward, Ala. 


OME months ago the writer had an opportunity to ride 
on the engine of a local passenger train. There had 
been no oil or supplies put on the engine previous to 
leaving the terminal, but these were procured a little later 
at the roundhouse, two miles further along the line. The 


Iron Company's Engine No. 30 Equipped for Forced 
Feed Lubrication 


engineer did not oil around the engine as soon as the sup- 
plies were received at the roundhouse, but proceeded to the 
next station, which was 10 miles away, instead. Upon 
arriving at this point, the engineer oiled around while 
awaiting the unloading and loading of passengers and bag- 
gage. The running time between the two points was about 
40 miles an hour. This engine had been run nearly 15 miles 
without any lubrication, after it had been standing approxi- 
mately 16 hours. 

Of course, there is nothing new or remarkable about this 
procedure, nevertheless, the wear on the bearings alone 
would be enough to show that there was no economy in such 
a practice. The quantity of oil saved would be a very small 
amount in comparison to the cost of installing hew bearings, 
so as a result of this experience, the writer went into 
the question of automatic lubrication for the locomotives of 
the Woodward Iron Company. After some investigation, 
one of the Santa Fe type locomotives of thisyscompany was 
equipped with three force feed pumps, one to oil the front 
truck and trailer, a second to oil all the driving wheel hub 
plates, guides, valve stems and pistons, rods, valve gear and 
shoes and wedges, and a third to oil the stoker. 


Equipment : 
The pumps were supplied by the Lubricating Equipment 


Company, Birmingham, Ala., and are what is known as the 
“Forcit” type lubricator. -Of the three pumps, two had a 
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capacity of five gallons and were equipped with 22 feed 
pipes; the third had a capacity of three gallons and pro- 
vision was made for 12 feed lines. All of the pumps were 
provided with check valves. 

The Alemite lubrication system was applied on the front 
and back ends of the eccentric blades, bottom and top link 
lifter, the trunion bushings, tumbling shaft boxes, the front 
and back ends of the union link, the front end of the radius 
rod, the top end of the combination lever, and on all the 


Fig. 1—Application of Feed Pipes to Valve Motion and Guides 


knuckle pins and bushings. Practically every other bearing 
on the engine was fitted up for the use of an Alemite grease 
gun. The cylinders and valves were taken care of in the 
old way, with a steam lubricator. 


Method of Installation 


As partly shown in Fig. 1, the motion by which the pumps 
are operated, is taken from the valve gear on the right 
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Fig. 2—Method Used for Lubricating the Shoes and Wedges 


side of the engine by a connecting rod that extends to a 
crank arm placed under the smokebox. This crank arm is 
long enough so that it can operate both the pumps at the 
front end. Flexible pipe, fastened to the engine by means 
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of clamps, is used to convey the oil to the various points 
of delivery about the engine. The force feed lubrication 
was applied to both sides of the engine at the following bear- 
ing surfaces: 

Rack driving box hub. 

Main shoe and wedges. 

Back intermediate shoe and wedges. 

Front intermediate driving ox hub. 

Front shoe and wedge. 

Front driving box hub. 

Engine truck box. 

Engine truck box hub. 

Trailer truck box. , 

Trailer truck bex hub. 

Back ‘shoe and wedge. 

Front intermediate shoe and wedge. 

Back intermediate driving box hub. 

Main driving box hub. 

Link block. 

Valve stem. 

Piston rod. 

Back top guide. 

Front top guide. 

Bettor guide. 

Outside valve stem guide. 

Inside valve stem guide. 


The method of application of the feed pipes at the valve 
gear and top and bottom guides, is also shown in Fig. 1. 
The arrangement of the delivery pipes for lubricating the 
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Two Lubr.cators Having a Capacity of Five Gallons Each Are 
Placed Under the Smoke Box 


shoes, wedges and driving wheel hub plates is shown in 
Fig. 2. Three lines of flexible pipe are run from the lu- 
bricator to connections welded to the equalizer at three points 
over the driving box. The center connection is welded to the 
equalizer bar, as shown in the drawing, and passage is pro- 
vided for the oil to feed into a waste pocket. Notches and 
scored grooves lead from the waste pocket to the face of the 
driving wheel hub plate. For the two outside connections, 
the pipe is bent back in order to drip oil into a waste pocket 
from which oil is fed the shoe and wedge. 

The oil reservoirs on the force feed pumps carry a 10-days' 
supply of oil for this particular class of engines, which are 
operating on a 12-hour mine run. These engines now use 
about as much lubricating oil as when they were oiled by 
the engineer. The advantage gained by this system is that 
the oil is received automatically and regularly by all the 
bearing surfaces. After a four-months’ trial, it appears that 
the life of the various bearings is going to be increased very 
materially. When the apparatus was first installed, the 
enginemen were inclined to look upon it with disfavor, but 
at the present time they seem to be. much pleased with it. 
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Helpful Suggestions from Canadian Apprentice 


Pleads for a Thorough Training Which Will Fit the Ambitious Boy 
as an All-Around Capable Mechanic 


By F. O. Robinson* 
Machinist Apprentice, Canadian National Railways, Fort Rouge Shops, Winnipeg, Man. 


HE modern apprentice, if he is to make headway at his 
trade, must have a great deal more than practical ex- 
perience. The time when that was sufficient is passed; 

the machinery of today is so highly developed and compli- 
cated that in order to make a first-class mechanic an appren- 
tice must have considerable theoretical knowledge of 
mechanics, as well as a good general education. No mechanic 
today could possibly thoroughly understand all the different 
machine constructions, but it is 
essential that we have a good 
general knowledge of machinery, 
both theoretical and practical; 
and that in my opinion is what 
the apprentice should receive, 
as well as such lectures on moral 
and business subjects as will 
tend to increase his value to his 
company and country. There- 
fore, when a young man starts 
work with a company to learn a 
trade, he should be given as 
good an education under as 
competent paid instructors as it 
lies in the company’s power to 
provide. Although I fully real- 
ize that the apprentice has been 
given opportunities to learn, and 
care has been taken to aid him 
in a number of ways, 1 believe 
there is still room for a great 
deal of improvement. 

The aim of the apprentice 
should be to become so well ac- 
quainted with the principles of 
mechanism that he will not only 
understand a certain number of 
machines, but from his knowl- 
edge of mechanical principles 
will be able to grasp the con- a 
struction, design and operation 
of any unfamiliar piece of ma- 
chinery that may be placed 
before him. In my opinion, the boy who is really interested 
in the trade he is learning should feel proud of his achieve- 
ments and should stand ready to grasp and make good use 
of any opportunities that the company may offer to help to 
make him not only a good mechanic, but a resourceful, ener- 
getic and valuable workman in many other respects. 

I do not think it will be out of the way here to outline 
a system which, in my opinion, would meet the needs of the 
modern apprentice. Of course, being a machinist apprentice 
in a locomotive shop, I shall write from that viewpoint. 


A 


Some Constructive Suggestions 


When application is made by a lad who wishes to become 
a machinist apprentice, he should be taken in hand by the 
apprentice supervisor who should see that he is given an ex- 
A o a ee ee ae 

.*One of the papers which was awarded honorable mention in the competi- 


ion for regular apprentices. The prize winning papers will be found in 
January and February issues. 
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F. O. Robinson 


amination to determine as nearly as possible his mental power, 
character, alertness and education. The applicant should 
also be given a physical examination. If he passes both, he 
should be put to work in the shops for a probationary period 
of six months to determine whether he is really fitted to be- 
come a mechanic and is an energetic, conscientious worker. 
If he does not seem to be, it should be explained to him and 
he should be let go; in this way the misfits will be weeded 
out, the backward ones assisted 
and a higher standard estab- 
lished. 

The apprentice supervisor 
should look after the welfare 
of the boys in general and over- 
see the work of the shop and 
school instructors. The shop in- 
structor should be a man who 
is not only a good all-around 
mechanic, but can explain the 
theory related to each machine 
or job upon which the appren- 
tices work. Each apprentice 
should receive thorough instruc- 
tion on his machine its—con- 
struction, operation, repair and 
care. The shop instructor is too 
apt to become a kind of overseer 
of the conduct of the apprentice 
and shop instruction in its true 
sense may be forgotten. 

There should be a regular 
schedule of shop work, a speci- 
fied time on each machine, bench 
and floor job, and the apprentice 
should be given an examination 
on each machine before he 
leaves it. There is need of more 
instruction being given right in 
the shop where the machine is 
in front of the apprentice; the 
shop instructor should also 
give instructions in the shop on 
the use of hammer and chisel, shop scale, center punch, 
scriber, dividers, calipers, vernier calipers, micrometers, taps, 
etc., and the handling of all classes of wrenches and span- 
ners, the level, plumb bob and surface gage; classification 
and use of files, scrapers and hack saws, rose bitting, ream- 
ing and countersinking. The working of each machine 
should be explained, as well as the tools used on it, and the 
best methods of setting up the work. Instructions should 
also be given on laying out on the marking off table. All 
this careful and thorough instruction is absolutely necessary 
if the apprentice is going to develop into an all-around, com- 
petent mechanic, and only men who can give it should be 
chosen as shop instructors. Care should be taken to place 
the apprentice with such workmen as will influence him in 
the right direction. 

There should be a school of some kind at the shops and 
arrangements made for the apprentices to receive regular in- 
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struction. Any good mechanic should not be eligible to the 
position of school instructor if the apprentice is to receive 
thorough and proper instruction. He should, if possible, 
have a teacher's certificate, or if he has not should possess 
a great deal of the ability of the professional teacher, as well 
as a good general knowledge of the science of mechanism. 
The apprentice should be allowed as long a time at school as 
the company can possibly spare, because it is there that he 
receives the true foundation for his shop work; without this 
school training he cannot hope fully to grasp the shop in- 
struction and work. 

School instruction should cover simple arithmetic, includ- 
ing reviews in addition, subtraction, multiplication, division, 
fractions, decimals, etc.; drawing, geometrical and mechan- 
ical; shop mathematics, including algebra, geometry, plane 
trigonometry; physics as it concerns simple machines, power 
transmission, horsepower, strength of materials and machine 
design. It should also include general studies, such as the 
hardening, tempering and selection of steel, classification of 
metals, care of machine tools, and some text book study. The 
school instructor should also give practical and theoretical 
detailed lectures on valve setting, air brakes, stokers, lubri- 
cators, injectors, boosters, feedwater heaters, etc., the loco- 
motive in general and all its appliances. In my opinion, 
only a small portion of the time at school should be spent on 
text book study, as this is work which the apprentice can do 
at home, if he will, and 1 see no reason why one apprentice 
who will not study at home should be allowed to hold back 
those who are willing to. A regular system of study should 
be provided at the shop school and the classes arranged ac- 
cording to the ability and progress of the pupils, so that 
the backward ones will not hamper the others. 


Special Lectures and Instructions 


If possible,. special lectures and instructions might be 
given to apprentices willing to attend outside of shop hours 
without pay. It would also be a great advantage if a small 
building or car could be equipped with machinery suitable 
for giving practical detailed instructions on the locomotive 
and its appliances, their construction and repair; the prin- 
ciple of the different machines, their construction and opera- 
tion, etc.; and such practical work as could not verv well 
be given in the school. 

Moral and educational lectures could be given in this 
building by college professors and business men, which 
would all tend to keep up the apprentices’ interest. A small 
library of good mechanical books and magazines might also 
be found useful in connection with this department, where 
the apprentice can spend his spare time in the evenings if 
he wishes. An educational club could be formed among the 
boys and debates on mechanical subjects arranged; competi- 
tions could be held and suitable prizes awarded the winners, 
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such as tools, etc. Apprentices at outside points could com- 
pete by mail when possible, thus keeping all the apprentices 
in touch with each other. Talks by the company's officials 
and foremen all help to encourage the boys. It might help 
also if the apprentices’ parents were kept posted on their 
progress. 

It is absolutely essential in railroad work that the mechanic 
be an all-around man. To make the apprentice an all- 
around mechanic, four years is not sufficient and five is 
barely so; yet it is necessary because when an apprentice has 
finished his time, he may be sent out to a small roundhouse 
where he may be called upon to do some different job or 
operate a different machine daily; aside from that, however, 
an all-around training is necessary to produce a capable 
mechanic. 


Advantages of Thorough Training 


The value of apprenticeship training cannot be estimated 
in dollars and cents, for by the proper training of the ap- 
prentices the whole community is raised to a higher level 
of intelligence, ability and good will; also there is the 
advantage of having properly trained men to fill positions 
as foremen and officials in the company’s service; men who 
are already versed in the standards and methods of the com- 
pany are far superior to outsiders. Many companies com- 
plain that they give an apprentice a good training and then 
when he is finished he leaves them; generally, however, a 
good majority of the boys stay with the company, and, again, 
even if they do leave, they are started out in the world with 
the advantages of a good training. Of course, apprentice- 
ship is only good so long as the apprentice has time to learn 


and the employer, or someone deputed by him for this spe- 


cific purpose, has time to teach. 
I think we ought to be very grateful to the company for 
what has already been done. 


A Correction—J. Barraja-Frauenfelder 


In connection with the article, “The Next Step Is the 
Thermo-Locomotive,” which appeared on page 81 of the 
February issue of the Railway Mechanical Engineer, a brief 
biographical note was given showing the business connec- 
tions and the work done by the author, J. Barraja-Frauen- 
felder. Through an oversight, mention was not made of the 
fact that he was the chief engineer of the Lake Torpedo 
Boat Company from 1914 to 1923. Mr, Barraja-Frauen- 
felder came to the country first in 1901, and returned to 
Italy in 1913 for a short time to accept the position of chief 
engineer of the Spezia Works of the Fiat-San Giorgio 
Company. 
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Weight of Locomotive in Working Order 317,000 1b., 27 in. by 28 in. Cylinders, 69 in. driving wheels and 50,300 lb. rated tractive force 
Mountain Type Passenger Locomotive for the New York, Ontario & Western, Built by the Am erican Locomotive Company 
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Ventilation and Heating of Passenger Cars 


Part I—Ventilation 


Composition of Air, Factors Related to Required Volume of Supply, 
With Suggestions for Economical and Effective Ventilation 


By K. F. Nystrom 
Engineer of Design, Chicago, Milwaukee & St. Paul 


HE ventilation and heating of railway passenger cars 
are subjects so closely allied that in order to under- 
stand one, it is necessary to have a fundamental knowl- 

edge of the other. Writers on these issues generally con- 
sider the problem of heating first and ventilation as a subject 
of secondary importance. It seems, however, that a correct 
understanding of the requirements for good ventilation should 
form a foundation for the study of the problem of heating 
passenger train cars. 

Air consists chiefly of the two gases, oxygen and nitrogen 
with small proportions of other gases, such as carbon dioxide 

(CO,), ozone, aqueous vapor and argon. Oxygen, which is 
e active constituent and upon which life and combustion 
depends, forms about one-fifth by volume of the whole, while 
nitrogen, which is inert, forms nearly four-fifths. 

The carbon dioxide in the air amounts only to about 
.035 per cent by volume, but is generally assumed to be 
04 per cent or 4 parts in 10,000. It is produced by the 
burning and decaying of vegetable and animal matters and 
by respiration. The percentage in the air remains practically 
constant because, under the influence of the sun, the foliage 
in the plant world assimilates the carbon dioxide and 
liberates free oxygen. All the carbon contents in plants, in- 
cluding trees and coal, originates solely from the carbon 
dioxide contained in the air. The assimilation process and 
the procedure which takes place during oxidation or burn- 
ing, which in general includes respiration, are entirely oppo- 
site to each other. The assimilation process in the plant 
world produces from carbon dioxide and water an organic 
substance and free oxygen. When organic substances burn, 
decay, or are oxidized in the processes of animal life, carbon 
dioxide and water are again formed. 


* Abstract of a PES at me miesting cf the Canadian Railway 
Club held in Montreal, February 12, 19 


Water vapor is due to the oxidation process described 
and to the evaporation from bodies of water and also from 
the animal body. The amount of water contained in the 
air varies with the temperature and the available water 
supply. This vapor is not always sufficient to saturate the 
air. The ratio of the amount contained to that required for 
saturation is called “relative humidity,” while the actual 
amount of vapor per cubic foot is known as the “absolute 
humidity.” Thus at 75 deg. F., air may contain 0.00135 1b. 
or 9.5 grains of water vapor per cubic foot. This quantity 
will just saturate it. If the air is half saturated, the relative 
humidity is 50 per cent, and the absolute humidity is 4.75 
grains to the cubic foot. 

The proper and healthful relative humidity of air has 
only in recent years been given the thought and attention it 
rightfully deserves, despite its influence upon personal com- 
fort and health. Water vapor is issued from the human 
body in two ways: In exhaled air when breathing and 
through perspiration. From 1%% to 2 lb. of water are evap- 
orated daily from the skin of a person at rest. This evap- 
oration as well as any other evaporation takes place due to 
application of heat. The source of heat in this instance is 
the human body itself and the rate of evaporation is affected 
by the motion, temperature and humidity of the surrounding 
air. Evaporation takes place by direct application of heat 
and is essentially a refrigeration or cooling process. Heat 
being abstracted from the body for this purpose naturally 
tends to lower the surface temperature and we actually feel 
several degrees cooler than the temperature recorded by the 
thermometer in the room. As heated or warmed air is ex- 
panded by heat, the percentage of moisture or relative humid- 
ity is lowered with the result that the capacity of the air 
for absorbing moisture is greatly increased. Under these con- 
ditions, we experience the sensation of drv heat. This causes 
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an excessive and unnatural evaporation of moisture to take 
place from the skin and membranes of the respiratory 
organs. , 

he human body is a very sensitive power plant and it 
is obvious, therefore, that such an important function as 
perspiration can only act properly inside extremely narrow 
limits. 

Fig. 1 shows the relation between temperature and relative 
humidity of rooms and their bearing on the comfort of the 
occupants. This chart establishes what is called the ‘‘com- 
fort zone” in which the relation between relative humidity 
and the temperature is given by the equation 


R = 100 — 4 (T—54) 
R = relative humidity 
T = any temperature above 55 deg, 


From this chart it is seen that a person can remain com- 
fortable even though there exists a considerable variation in 
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Relative Humidity 
Fig. 1—Relation Between Temperature and Relative Humidity 


temperature provided the relative humidity is such as to keep 
the dispersion of total heat from the skin constant. For this 
reason a thermometer can not alone be depended upon to 
measure comfortable air conditions for the occupants in a 
room because it does not include any measure of the moisture 
in the air. In order to measure the relative humidity and 
thereby ascertain a comfortable temperature, hygrometers, or 
wet bulb thermometers, should be employed to a much greater 
extent than at present. It may be that the future heat con- 
trols used in connection with heating cars will be regulated 
by means of hygrometers or, quite possibly, by a combina- 
tion of thermometer and hygrometer. A heat control of this 
kind would undoubtedly result in a great saving of fuel. 


Influence of Occupants on Temperature and Humidity 


Respiration and the presence of the occupants in a room 
not only increase the carbon dioxide content in the air, but 
may add materially to the heat and moisture content of the 
air as shown in Table I. 


Tanie I.—Heat AND WATER VAPOR GIVEN OFF BY PEOPLE 
(Harding and Willard) 


PB. t. u. Water vapor 

per hour per hour, Ib. 
Man at WOtK 62 necia sr eee 794 0.267 
Man at rest...........6. ere 397 155 
A A A a die eae 357 O88 
Infant A hin headed 103 .029 


All life processes are accompanied by the generation of 
heat from within. The blood serves to carry oxygen from 
the lungs to remote tissues, where combustion takes place, 
and carbon dioxide is carried back and eliminated by the 
lungs in respiration. As a result, an average normal tem- 
perature of 98.6 deg. F. is maintained. Normally, a uni- 
form, but not too rapid, dispersion of heat must be main- 
tained if the individual is to remain comfortable. The 
rate of dispersion by radiation, evaporation, etc., must equal 
the rate of heat generation. Hence it appears that the only 
function of external warming is to reduce the rapidity with 
which the body parts with or gives off its heat. 

An average adult must throw off about 400 B.t.u. per 
hour for comfort, of which about 30 per cent is lost by con- 
tact with the air, 43 per cent by radiation and 27 per cent 
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by exhalation and other means. A part of the 30 per cent, 
which is absorbed by the air coming in contact with the 
body, is carried off in water vapor. At a room temperature 
of 70 deg. F. and a relative humidity of 70 per cent, it will 
take at least four cubic feet of air per minute to carry off 
this water which is evaporated from the skin. 

The radiation is noticeable to the sense of touch. Air, if 
dry, is a nearly perfect non-conductor but allows radiation 
to take place through it readily, hence, in a room with very 
dry air at 75 deg. F., a person may feel cold if the walls are 
at 50 deg. F. due to radiation loss from the body to the cold 
wall surfaces. This condition has an important bearing 
upon passengers in a railway car. Many cars of all steel 
construction are not properly insulated with the result that 
inside walls are cold and, notwithstanding that the inside 
temperature seems to be satisfactory, the passengers are un- 
comfortably cold or warm. Window sills and arm rests in 
all steel passenger cars are generally made of wood so as 
to avoid passengers coming in direct contact with the steel. 
This prevents a conduction of heat from the human body, 
but it does not eliminate the radiation. Designers of pas- 
senger cars should take into consideration what effect radia- 
tion has upon the comfort of passengers, when calling for 
new equipment. The ideal inside wall surfaces should, 
therefore, be either non-conducting, or serve as reflectors 
of heat rays, or should preferably combine both qualities. 


Garland Type Ventilator 


This will explain the use of a mirror finish emploved on 
the interior of a vacuum bottle. 

The gases and water vapor thrown off from a person un- 
der average room temperature conditions (70 deg. F. tem- 
perature and 70 per cent relative humidity) is of a higher 
temperature than the surrounding air and, therefore, lighter. 
Thus it will be seen that vitiated air will not fall to the floor 
as has often been presumed, but will naturally rise above 
the level of the breathing line and immediately diffuse itself 
into the surrounding air. 


Effect of Carbon Dioxide Content on Required Air 
Supply 

An adult at rest requires 20 cu. in. of air at each respira- 
tion and will make from 16 to 24 respirations per minute so 
that a total of from 320 to 480 cu. in. of air, or about 15 
cu. ft. per hour, is required. This amount may be increased 
by exercise. Since this exhaled air contains about 400 parts 
of carbon dioxide (CO.) per 10,000, an adult at rest gives 
off CO, at the rate of 0.6 cu. ft. per hour. 

Hence in order to maintain the CO, content at a fixed 
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amount for each adult we must supply outside air containing 
4 parts per 10,000. 


axb 


i = cu. ft. of outside air per min. 
ae 

Where a and n = parts of CO, per 10,000 for respired air 
and standard of purity respectively; b = cu. ft. per hour of 
CO,, the amount an adult at rest gives off, ordinarily 
1.5 cu. ft. 

Example: Assume it is desired to have the content of CO, 
in a room maintained at 10 parts in 10,000. How much 
outside air will have to be supplied for each adult? 

400 x 0.25 


10 — 4 
15.6 x 60 = 1,000 cu. ft. per hour 


In this case, therefore, it will require 1,000 cu. ft. of out- 
side air per hour for each adult to maintain the CO, ratio 


= 16.6 cu. ft. per min. or 


Air Currents in Honeycomb Type of Utility Ventilator 


of 10 parts per 10,000 in an enclosed place. In the accom- 
panying Table II, the CO, content has been calculated on 
the basis of 4 parts of CO, in 10,000 of outside air. 

Taste I[—Vatues OF C FOR VARYING VALUES OF N FROM 5 TO 20 


Cu. ft. of air containing 
4 parts of COs per 10,000 to be 
supplied per person or equivalent 


Vitiation allowed parts of a person = 0.6 cu. ft. COz per hr. 
CO, per 10,000 in the room air 

Parts (n) Per minute (C) Per hour 
5.0 100.0 6,000 

5.5 66.6 4,000 ` 

6.0 50.0 3,000 

6.5 40.0 2.400 

7.0 33.3 2,000 

7.33 30.0 1,800 

7.5 28.6 1,714 

8.0 25.0 1,500 

9.0 20.0 1,200 

10.0 16.6 1,000 

15.0 9.1 545 

20.0 6.2 375 

30.0 3.8 231 


The old theory that the sensation of discomfort arising 
in enclosed space was due to either an excess of carbon diox- 
ide or an insufficient amount of oxygen, has been discredited. 
On the testimony of numerous experimenters, it has come to 
be generally agreed that an atmosphere containing less than 
three per cent of pure carbon dioxide and as high as 15 per 
cent oxygen, has no toxic effect and produces no distressing 
symptoms. It is very rare for the CO, produced by respira- 
tion to contaminate the air of any room, even with the poor- 
est ventilation, to the extent of more than 50 parts in 10,- 
000, which is one-half of one per cent. This amount of 
carbon dioxide alone has no harmful influence, according 
to the best available evidence. 

In ventilation, the fact has been generally accepted that 
carbon dioxide in such amounts as is likely to be found in in- 
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habited rooms, even up to 50 parts in 10,000, is in itself 
entirely harmless, but that when this is due to respiration, 
certain poisonous organic bodies are also present of which 
the carbon dioxide is an accurate index. The allowable 
amount of carbon dioxide as respiratory impurity has been 
variously placed at from 2 to 10 parts, which together with 
the amount already in the air, makes a total of 6 to 14 parts 
CO, per 10,000 of air. The limit is established by that 
degree of contamination at which the sense of smell begins to 
give the first indication of closeness to one entering the room 
from without. It has always been recognized that high 
standards of personal cleanliness would allow this limit to 
go higher than when such standards are low, that those within 
do not perceive any odor as readily as one entering, and that 
the contamination at which discomfort develops is susceptible 
to wide variations. As a result of their work, Haldane and 
Osborn recommended a limit of 12 volumes of CO, per 10,000 
by day and 20 volumes by night when gas or oil is used for 
lighting. It has been generally stated that about 10 volumes 
of CO, in 10,000 allows a fair margin of safety. The ordi- 
nances for Chicago as they affect the ventilation of the street, 
elevated and suburban cars provides that the CO, content 
for a maximum loaded car shall not exceed 12 parts in each 
10,000 parts of air. 


Carbon Dioxide Content in Relation to Modern Car 
Ventilation 


The most generally adopted measure of ventilation is the 
carbon dioxide standard in which the necessary amount of 
air for ventilation is figured from the amount probably 


Utility Ventilator for Side-Deck Cars 


emitted into a given space by its occupants, and the per- 
missible amount that may exist in the air. Today, however, 
the attainment of this standard alone will not satisfy the 
requirements of modern ventilation. 

The carbon dioxide content is controlled by the supply of 
air from outside the car. It is, therefore, necessary to 
ascertain the required air supply. We will take a 70 ft. 
coach and assume that the maximum number of passengers is 
105, which is equal to one and one-half passenger per lineal 
foot. This allows for approximately 25 per cent above the 
seating capacity. The cross sectional area of an average 
passenger car is approximately 80 sq. ft. The CO, contents 
should not be more than 10 parts in 10,000 parts of air 
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which is equal to an air supply of 1,000 cu. ft. of air per 
hour per each occupant. 
The air will therefore be changed: 


1,000 x 1.5 
T — = 18.5 times each hour in the car 


The total air supply in the car will be equal to 
1,000 x 105 = 105,000 cu. ft. per hour 


Several exhaust ventilators now on the market will dis- 
charge air at a rate of 15,000 cu. ft. or more per hour at a 
20-mile train speed. The number of ventilators required 
will then be 


105,000 
15,000 


For a symmetrical arrangement of ventilators it would be 
desirable to use eight ventilators on a 70-ft. coach. It will, 
of course, be necessary to apply one ventilator in each 
toilet. 

This number of ventilators probably is less than generally 
applied at present, but it is contended that in many instances 
the ventilation of passenger cars is overdone. With the 
incessant public fault finding with everything pertaining to 
a railroad, we have sometimes gone to unnecessary extremes 
in the matter of ventilation to please the traveling public. 

The application of too many ventilators wastes fuel, as a 
large volume of air will have to be heated for keeping the 
passengers comfortable, without adding materially to their 
well-being. There is also a real objection when too many 
exhaust ventilators are applied, as they create too great a 
vacuum. Excessive vacuum makes it difficult to close the 
doors and has a tendency to raise the water in the hoppers 
when flushed, as the air will rush into the car and splash the 
water into the toilet room, causing trouble and inconvenience. 
In a number of coaches recently constructed by a large rail- 
way system, the installation of a standard make of exhaust 
ventilators proved to be too powerful, as the water was raised 
in the hoppers when flushed. The doors and windows were 


= 7 per car in the car body 


Arrows Indicate Air Currents in Mudge Ventilator 


equipped with efficient weather stripping and to overcome 
the high vacuum created by the ventilators, air intakes had 
to be provided after the cars were placed in service. 

In an ordinary passenger car, no intake is provided for 
as the small clearances around doors and windows are de- 
pended upon for inlets. It seems incredible that a volume 
of say 100,000 cu. ft. of air per hour could find its way 
through small crevices around closed doors and windows, 
but Dr. Crowder in his test of ventilation in sleeping cars 
has measured up to 30,000 cu. ft. per hour passing out 
through the ventilator duct from a small state room with the 
door and windows closed. Natural crevices are, therefore, 
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sufficient air inlets if properly utilized and not too many 
ventilators installed, and they possess a vast advantage over 
larger openings. The incoming jets of cold air are in- 
dividually so small and they take such irregular motions in 
mixing with the more quiet air within, that all the good 
effects of varied temperatures and motion are obtained with- 
out the disadvantages of uncomfortable cold draughts. Air 
coming through crevices around windows enters the car at or 
below the breathing zone and, therefore, at an ideal location. 
In some cars, particularly in sleeping cars, a small adjustable 
intake is provided in the bottom rail of the window sash. 
The location of this air intake is ideal and has the advantage 
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that the occupant of the seat can regulate the air supply to 
suit himself without causing discomfort to others. 


Mechanical Refinements Required for Ideal Car 
Ventilation 


Natural exhaust ventilators as applied in passenger cars 
depend for their operation upon the speed of the train. 
Therefore, they function only when the train is in motion. 
At slow speed and when the train is standing, they do not 
exhaust the necessary amount of air and at high speed are 
too powerful. These types of ventilators should have a com- 
pensating exhaust capacity. That is, after a predetermined 
capacity is reached, the area of the exhaust opening should 
be reduced to maintain a constant volume of air leaving the 
car. To take care of ventilation at a slow speed or when 
the train is standing, it would be desirable to install exhaust 
fans. These fans could, partially at least, be controlled by 
thermostats or probably anemometers. Exhaust fans should 
be installed in all smoking rooms and special fans are a 
necessity in kitchens of dining cars. 

The ideal system for ventilating passenger cars would 
be to have the air, by mechanical means, forced into the car 
at a predetermined temperature and washed free from dust 
and bacteria. Unfortunately a passenger car is too small a 
unit to warrant the expense of installing such a plant. Sev- 
eral attempts have been made to provide cars with forced 
air intakes, but without success, as it draws into the car a 
considerable amount of dust and is also noisy. It may be 
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that in future passenger cars the heating system will be 

utilized in extremely hot weather, as a cooling system. This 

would greatly increase comfort in traveling, particularly 
when waiting for trains to leave at terminals. 

In large buildings where washed and humidified air is forced 
into the rooms, it is comparatively easy to have the humidity 
under control, but despite the difficulty of applying the same 
methods to passenger cars, much could be accomplished in 
this direction toward increasing the comfort of travel. A 
great improvement in regulating the temperature of passenger 
cars could also be effected if hygrometers (wet bulb ther- 
mometers), were employed instead of using thermometers 
alone. Another practical possibility lies in the installation 
of a humidifier of simple construction in connection with 
the vapor heat. It is realized that it would be difficult 
accurately to control the humidity in a car, but a decided 
saving in fuel could be realized and conditions could be so 
much improved upon that serious consideration should be 
given to the latest possibilities suggested. 

Heat control in a passenger car does, strictly speaking, 
not come under the subject of ventilation, but if the heat was 
properly controlled, the problem of ventilation would largely 
be solved. When passengers are uncomfortable and the car 
feels “stuffy” it is due, in the majority of cases, to overheat- 
ing and unsuitable humidity. If the temperature were reduced 
and the steam shut off, the passengers would have immediate 
relief. 

Dust is the most difficult feature to control in connection 
with the ventilation of cars. As previously mentioned, it has 
not proven practical to install air washing machines in pas- 
senger cars. During the greater portion of the year pas- 
sengers will'insist upon keeping windows and doors partly 
opened and during this period any air purifying system would 
be of no value. 

Bacteria in the air is principally carried into the car with 
dust and, as in the case of dust, little can be done to exclude 
it When we consider, however, that the train traverses 
mostly open country where the air is practically free from 
bacteria, the conditions are very satisfactory when compared 
with similar situations in city vehicles. It is, however, im- 
portant to keep the cars clean. As a rule, this is carefully 
looked after by most railroads. The public, generally, knows 
nothing of the painstaking care put forth to keep passenger 
equipment in a sanitary condition. This, however, requires 
the constant attention of mechanical officers for if it is not 
followed up it naturally will be neglected. 

Odors in the car, although in the majority of cases harm- 
less, are disagreeable. Ventilation will reduce but not re- 
move them. If the odor is due to a condition originating 
in the car itself, it is in the hands of the mechanical depart- 
ment to have the source removed, but if it originates from 
occupants with, for instance, a decided taste for garlic, we 
are confronted with a condition which cannot be remedied as 
long as the garlic lover remains in the car. 


Diffusion of Air in Passenger Coaches and Sleeping 
Cars | 


Diffusion of the air in a passenger car with the ordinary 
system of ventilation has been proven by tests to be good. Air 
being a gas requires time to mingle and come to a mean 
temperature. Perfect diffusion of gases of varying tempera- 
tures and densities is not instantaneous, the time required 
varying inversely as the density and directly as the square 
root of the absolute temperature. 

Air as a mixture, however, seeks different levels, accord- 
ing to its relative temperature. The influence of objects 
relatively hotter or colder than the air itself, therefore, may 
te employed to aid ventilation. Thus the cold area of glass 
in a window causes a downward current of air in its vicinity, 
while the heat from the human body gives rise to a general 


upward movement. 
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Air has a peculiar property to penetrate, for instance, 
clothing. It is generally conceded that the lower berth in a 
sleeping car is not as well ventilated as the upper berth on 
account of the former being entirely closed in by the berth 
curtain. Tests, however, have proved that the supply of air 
to the lower berth is really somewhat larger than in the 
upper, and there exists little difference between CO, con- 
tent of the air in the aisle and in the berth. This condition 
is due to the ability of the air to diffuse and penetrate. 


Economical and Efficient Ventilation 


1. Carbon dioxide, CO,, need not exceed 10 parts in 
10,000 parts of air. This is equivalent to 1,000 cu. ft. of 
air per passenger per hour. 

2. Humidity in the car should be controlled inside rea- 
sonable limits. ! 

3. Heat should be controlled automatically with respect 
to the humidity in the air. Under no condition should the 
car be allowed to become overheated. 

4. Air motion should be slight enough so that it is not 
annoying as a draft, yet strong enough to change the en- 
velope of air around the body continuously, so as to main- 
tain uniform evaporation at a constant temperature. 

5. Dust should be kept out of the car as far as prac- 
tical. Cars must be systematically cleaned daily. Where 
cars lay over at terminals, they should be thoroughly 
scrubbed and dusted both inside and outside. 

6. Bacteria in a car will be kept down to a minimum if 
the car is kept clean and free from dust. 

7. Odors can be controlled by the railroad only so far 
as this affects the sanitary condition of the car. Here, how- 
ever, the conductor and the trainmen can be of considerable 
assistance by tactfully assigning passengers having a low 
standard of cleanliness to certain cars. 

8. Diffusion of the air in the car will best be accom- 
plished, under present systems of exhaust ventilation, by 
providing a plurality of very small inlets. 

9. Ventilators in the car should be opened only in pro- 
portion to the number of passengers, so as to save fuel. If 
a proper ventilating system is installed, only half of the 
ventilators need be operated if the car is half full. 

10. Rules should be issued to trainmen instructing them 
how properly to operate the ventilating systems in order 


DIFFERENT METHODS OF VENTILATION COMPARED SHOWING 
LARGER AIR SUPPLY WITH THE EXHAUST METHOD 
(80! OBSERVASIONS IN 183 CARS) 
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Chart No. 2—Average Ventilation of Sleeping Cars 


to obtain the maximum comfort for the passenger at a min- 
imum cost to the railroad. 

11. Water seals in hoppers and in drain pipes from 
washstands and water cooler should be of sufficient depth 
to assure a perfect seal at all times. This is an important 
item in keeping the car in a sanitary condition. 

12. In toilet rooms and probably in drawing rooms and 
compartments, efficient ventilation can be obtained by in- 
stalling a chimney extending from floor to deck. At the 
floor, the chimney should be provided with a shutter and at 
the deck connected to an exhaust ventilator. With this sys- 
tem, odors are removed near the floor, thus minimizing their 
tendency to rise to the breathing zone. Incidentally, the 
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heat loss is at a minimum as the air is removed from the 
coldest part of the room. 


Ventilating Systems Now in Use on Passenger Cars 


The introduction of deck sash was the first attempt to 
provide for ventilation in passenger cars and then followed 
a variety of types of ventilators, practically all dependiny 
for their operation on the speed of the train. Therefore, 
they are only satisfactory at a certain speed and do not func- 
tion when the train is standing in a station when, particu- 
larly in summer time, relief is needed most. This method 
of ventilation costs nothing to operate, neither does it accom- 
plish entirely satisfactory results. In the summer doors 
and windows are opened which somewhat improves the con- 
dition, particularly when the train is in motion. Dr. Crowder 
has made extensive tests of passenger cars in respect to 
ventilation. These tests included cars equipped with deck 
sash and exhaust ventilators. Chart No. 2 shows these 
tests and represents the average air supplied, as determined 
from the CO, in the breathing zone, while cars were running 
in regular service at ordinary speed and with various pos- 
sibilities as to air inlets and outlets. The significant bars 
of the chart, indicating where no intakes in addition to 
crevices were provided, are the first, fifth and seventh. Un- 
aided by exhaust ventilators, the average car supply through 
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crevices alone was only 18,500 cu. ft. per hour, aided by 
exhaust ventilators the averages were 40,600 and 53,000 
cu. ft. per hour for wooden and steel sleeping cars respec- 
tively. The difference between the latter two is believed to 
depend upon the almost total absence in the steel car of 
crevices in its upper portion, by reason of the absence of 
deck sash and a consequent absence of short-circuiting of air 
currents from deck sash crevices to ventilators necessarily 
close at hand. There is in consequence a more constant with- 
drawal from below and a more rapid changing of air of 
the lower levels, particularly at the breathing zone where it 
is most needed. A study of this chart will reveal that cars 
equipped with deck sash only provide a fair average ventila- 
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tion in sleeping cars. Chart No. 3 shows the average air 
supply per occupant and the CO, content in the car at dif- 
ferent locations. Where tests were made of CO, contents in 
a berth it had but one occupant. Each group in the chart 
represents an average of 16 passengers in each car. Where 
ventilators were used, six were installed in each car. It 
should be noted that these charts represent average condi- 
tions and include regular stops of train in service. There- 
fore, both the volume of air supplied and the CO, content 
vary considerably. 

Any type of ventilation will function satisfactorily within 
certain limits if it is maintained in working condition. How- 
ever, the simplest system with deck sash can be rendered 
inoperative by allowing it to clog up. An inspection will 
often reveal that the deck screens are filled with dirt hardly 
allowing any air to pass through. The same condition often 
exists with ventilators having screens, even the air ducts in 
the ventilators themselves are often filled with dirt and 
cinders. Under those conditions, not much relief can be 
expected from the ventilating system. 

Granting, however, that the ventilating system is in first 
class condition and the car is delivered to the terminal 
in a clean, sanitary condition with correct temperature, the 
train departs from the depot but in a very short time the car 
is stuffy. What has taken place? The conductor has turned 
on all the steam he can and probably opened one or two deck 
sash or ventilators. What he should probably have done was 
to have turned off all the steam and opened all the ventila- 
tors and probably the windows in the end doors. Trainmen 
should be guided by indicating instruments such as hygro- 
meter and thermometer combined to give instant reading of 
the degree of comfort in the absence of automatic control. 


Recommendations 


The first two recommendations submitted will improve 
the present system without any cash outlay. The other 
recommendations are to some extent contingent upon the 
amount the railroad is able to set aside for improvement to 
rolling stock. 

1. Keep deck screens and ventilators clean—regular 
periodical cleaning. 

2. Educate trainmen how to use deck sash or ventilators 
for the comfort of the occupants of the car and that over- 
heating means discomfort to passengers and loss of money to 
the railroad company. 

3. Install exhaust fans in smoking rooms and kitchen: 
of dining cars. 

4. Close up permanently all deck sash and install natural 
exhaust ventilators in body of car and in toilet rooms. It 
would be desirable to supplement the ventilators in the body 
of the car with at least two exhaust fans. 

5. Install automatic heat control to prevent discomfort 
of occupants from overheated cars and loss of money by the 
railroad. 

(Part II, dealing with the heating of passenger cars, will 
be given in the next issue.) 


BULLETIN NUMBER SIX, issued by the Railway and Locomotive 
Historical Society, 6 Orkney Road, Brookline, Mass., shows the 
Carrollton Viaduct, on the Baltimore & Ohio, near Baltimore, a: 
it existed in 1829, with one car, drawn by a horse, passing over tt. 
The most prominent article in the issue is a list of locomotives a- 
reported to the Congress of the United States in the year 18% 
It appears that this was made up by the Treasury Department, a 
the request of the House of Representatives, and no doubt is quit 
complete. It includes stationary engines and the engines of steam- 
boats as well as railroad locomotives, and the total number is ove’ 
3,000. The number of locomotives is about 350. Fifty-four rail- 
roads are named, and 39 builders. Of the builders, 11 are English 
manufacturers. The principal American shops represented were 
located in Lowell, Philadelphia, Boston, New York, Paterson and 
Baltimore. 


57 4-Yon Hopper Bottom Gondola for C. & O. 


Careful Designing Increases Strength, Substantiability and Capacity 
With Little Addition in Weight 


HE first lot of new steel freight cars built by the New- 
port News Shipbuilding & Dry Dock Company, New- 
port News, Va., was 1,500 steel hopper bottom gondola 

coal cars for the Chesapeake & Ohio. As these cars were not 
duplicates of any previously built cars, it was necessary to 
prepare new designs in order to incorporate the general 
features specified by the railway company. This work was 
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SECTION "8-8" 


Striking Casting and Drawbar Carrier Are Combined in a Single 
Steel Casting 


done under the direction of S. B. Andrews, afterwards ap- 
pointed mechanical engineer of the Chesapeake & Ohio. 
While the Newport News Shipbuilding & Dry Dock Com- 
pany already had carried on successfully the general over- 
hauling of locomotives and had rebuilt a considerable num- 
ber of freight cars, the construction of new cars in 1923 was 
not begun until the problems involved had been given care- 
ful consideration and the plant prepared to undertake the 
work. Shops were re-arranged, with the existing machines 
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suitably placed or new machines purchased and installed for 
the orderly movement of materials from receiving platform to 
assembly tracks. 

All work was jigged and every precaution taken to insure 
interchangeability of sheets and parts in order to facilitate 
erection, which was carried on by the most approved station 
to station system. The building of this lot of cars was 
completely scheduled and consequently the work was car- 
ried on as a strictly manufacturing proposition. The success 
of the manner in which the design was prepared and the 
cars constructed demonstrates the careful and thorough man- 
ner in which car building was considered. 

These cars represent the best and most modern features of 
car construction. As the tonnage of the trains operated on 
the C. & O. is unusually heavy and as a large number of 
70-ton and 90-ton cars are in use, the cars are subjected to 
severe strains. 

The experience of the railroad with cars previously built 
indicated the possibility of certain improvements that would 
add to the strength and durability. After a thorough inves- 
tigation, the new design was prepared and a number of 
modifications incorporated. 


Heavy Sills and Substantial Draft Gear Attachment 


Particular attention was given to the strength of the 
center sills and the construction of the draft gear attach- 
ments. In place of following the usual practice of using 
center sills of 12 in. or 15 in. in depth, weighing from 33 
Ibs. to 35 lbs. per foot and reinforced by angles riveted to 
the bottom of the sills, these cars have 12-in. channel iron 
sills, weighing 44.3 lbs., which are sufficiently heavy not to 
require reinforcing angles. 

Advantage was taken of the thicker webs of the sills in 
providing additional bearing area for rivets and the draft 
stops were attached by 1'%-in. rivets in place of 7-in. rivets, 
which is the almost invariable practice. In using the smaller 
rivets, made necessary by the thinner webs of older designs, 
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These Cars Are Stronger and of Greater Capacity Than Previous Cars of the Same Weight 
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it was realized that with all the rivets possible to be applied, 
the draft gear attachment was not as strong as desirable. The 
use of the larger rivets results in a very substantial im- 
provement in this respect, while the number of rivets is 
reduced. 

Most hopper cars have end sills much lighter than the 
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The Body Bolster Center Brace ls Machined to Fit Sills and Plates 


center sills and in many designs the end sill is considerably 
weakened by the cut out made for the drawbar. In this 
design, the end sili is of the same depth as the center sills 
and is located on the same level. A rectangular cut through 


web, which, in turn, has a full bearing over the entire end 
faces of the center sills. 


Center Plates and Bolster Brace 


The experience of the railway with previous designs indi- 
cated that stronger center plates and a better support for 
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Center Plates Are Drop Forged and Unusually Heavy 


the center plates was desirable. The center plates on these 
cars are drop forged and are heavier than is the usual prac- 
tice, being 114 in. thick over the bowl, and are securely 
anchored by extending up into the center brace. 

The weight of the car is transferred from the body bolster 
to the center plate through a cast-steel center brace, which 
was accurately machined to fit between the flanges of the 


Center Construction from Bolster to End—Center Stop Lugs Come into Use When Gear Goes Solid 


the middle of the web for the drawbar does not appreciably 
weaken the end sill, however, the striking casting and the 
drawbar carrier are combined in a single steel casting, which 
fits between the flanges of the end sill and bears against the 


center sills and also against the top bolster cover plate and 
cente; plate. 

These cars are another step in the direction which car 
design has been progressing steadily since steel freight cars 
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came into common use, that is to build stronger and more 
substantially. 

Below is given a comparison of the sills on three similar 
hopper bottom gondola cars of different ages, all built in 
the past few years. The oldest, built in 1912, is a good 
average example of a design used generally at that time. 
The next car is the car designed by the U. S. R. A. and built 
in 1919. The last represents the cars built at Newport News 
in 1925. 

COMPARISON OF SILLS IN DIFFERENT DESIGNS 


55-ton Oe 571, -ton 


1912 U.S.R.A. Newport News 
Sills- “ani le didas 15 in.—35 lb. 12 in.—23 lb. 12 in.—44.3 Ib. 
Area center sills.......... 18 sq. in. 25.5 sq. in 31 sq. in 
Ratio end stress to end load .133 .0512 .0486 
Draft stop rivets.......... 24—% in. 44—% in. 38—1% in. 
Rivets, artd.............o 16.57 sq. in. 30.37 sq. in. 42.09 sq. in. 
Rivets, bearing .......... 9.675 sq. in. 19.387 sq. in. 32.21 sq. in. 


Center Draft Gear Stops 


In addition to the usual front and rear draft gear stops, 
these cars have center stop lugs which come into use when 
the gear goes solid. These are secured by 20 1'%-in. rivets, 
which adds very substantially to the values given in the 
table. 

In order to resist the effects of corrosion, all the plates 
Y4-in. or less in thickness, are of copper bearing steel. 
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The trucks are of the Andrews type with Bettendorf cast 
steel side frames, U type, with integral journal boxes. They 
have Simplex truck bolsters; A. R. A. class D double coil 
truck springs; A. R. A. No. 3, 18,000 lb. brake beams; and 
33-in. diameter wrought steel wheels. 

The cars also are equipped with Symington door operating 
mechanism; A. R. A. type D couplers, with 6-in. by 8-in. 
shanks; Westinghouse type D-3 friction draft gear, and 
Westinghouse schedule KD-1012 air brakes. 

The general dimensions of the three designs are shown in 
the table. 


55-ton 55-ton 57%-ton 
1912 U. S. R.A. Newport News 
Length over striking cast- : l 
WARS. on eas enee a eee 31 ft. 6 in. 31 ft. 11 in, 31 ft. 6 in. 
enn inside body.. 30 ft. 0 in. 30 ft. 6 in. 30 ft. 0 in. 
Width over side stakes.. 10 ft. 0 in. 10 ft. 1 in. 10 ft. 0 in. 
Width inside car body.. 9 ft. 5% in. 9 ft. 5% in 9 ft. 5% in 
Height from rail to top of : 
A A ae a e 10 ft. 0 in. 10 ft. 8% in. 11 ft. 0 in. 
Height from rail to top of , 
brakemast ............. 10 ft. 934 im. iw wae eee 11 ft. 934 in. 
Distance center to center of 
trucks A ee Sb ea eee 21 ft. 9 in, 21 ft. 11 in. 21 ft. 9 in. 
Truck wheel base......... 5 ft. 6 in. S ft. 6 in, - S ft. 6 in. 
Size of journals.......... 54 ft. 10 in. 5% ft. 10 in. 514 ft. 10 in. 
Type of truck............ Arch bar Andrews Andrews 
Coupler shank ........... S in. by 7 in. 6 in. by 8 in. . in. by 8 in. 
Cubical capacity.......... 1,731 cu. ft. 1,880 cu. ft. 1,955 cu. ft. 
Light weight ............ 36,000 lb. 40, 750 Ib. 41,700 lb. 


Gaging Wrought Steel Wheels for Car and Tender 


Discussion on Use of New A.R.A. Steel Wheel Gage for Determining 
Defects, Turning Wheels and Billing 


By Arthur Knapp 


Assistant to Consulting Engineer, New York Central 


new rules of the American Railway Association, it 

will be necessary thoroughly to understand some of 

the terms used in referring to certain portions of the wrought 

steel wheel rim, for example: front face, back face, measuring 

line, rim thickness, and interior diameter, (front and back) 
as illustrated in Fig. 3. 

Effective March 1, 1924, the “limit of wear groove” cut 


A S we consider the change in practice required by the 


PUNA DIMENSIONS FOR STELL WHEELS N 
PASSENGER CAR AND LOCOMOTIVE TOMER OF 
ENG RRUCK SERVICE 


Fig. 1A 


on a line 34 in. from the inner edge of the front face of the 
rim of all wrought steel wheels will be disregarded in taking 
measurements to determine rim thickness. 

Effective January 1, 1924, all measurements involving the 
thickness of the rim of wrought steel wheels must be taken 
on the back face of the wheel rims so as to determine the 


*Abetract of a paper presented at the December meeting of the Car 
Foremen's Association of Chicago. 


PUNIIIUM OWIENSIONS FI? STEEL WHEELS IN 
FREIGHT CAR SERVICE. 


Fig. 1B 


thickness of the rim between the inside edge of the back face 
of the rim and the line on the tread at which a line drawn 
through the intersection of the line 4-B and the tread of the 
wheel, parallel to the axis of the wheel, meets the back face 
of the wheel rim. This measurement must be taken with a 
standard A. R. A. steel wheel gage or a gage of similar type 
approved by the A. R. A. to conform with the A. R. A. In- 
terchange Rules effective March 1, 1924, Fig. 3. 


Fig. 2 


Effective March 1, 1924, the condemning limit for rim 
thickness for wrought steel wheels used in passenger car, 
locomotive tender and engine truck service will be 1 in., 
Fig. 1A. The condemning limit for rim thickness for 
wrought steel wheels used in freight car service on all axles 
up to and including “E” axle with a 6 in. by 11 in. journal 
will be 34 in., Fig. 1B. These condemning limits are indi- 
cated on the long Teg of the A. R. A. gage by two horizontal 


ee 


March, 1924 RAILWAY MECHANICAL ENGINEER 165 


lines. A line to indicate the condemning limit for passenger 
car, tender and truck wheels is marked “passenger scrap, 
1 in.” and the line to indicate the condemning limit for 
wheels used in freight service is marked “freight scrap, 34 in.” 

The Wheel Committee considered the difficulty that might 
be experienced in attempting to apply the standard steel 
wheel gage to the back of the flange of wheels in the middle 
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STEEL WHEEL GAGE 
For use im Measuring tread thickness amount of metal to 
be turned off fread to restore f!3nge contour, and limit of 
depth and location of witness groove infiange slid flat spots, 
vertical flanges, chipped nms and ax'e collar thickness. 


Fig. 3—A. R. A. Standard Gage for Wrought Steel Wheels 


of a 6-wheel truck, and it is therefore designed so that it 
may be applied when occasion requires to the front face 
of the rim (Fig. 2); but the rules specify that the final 
measurements for rim thickness must always be taken on the 
back face of the rim. 


New York Central Practice 


The instructions issued to all New York Central shops in 
connection with the changes effective January 1 require that 


2. The amount of metal it will be necessary to turn from 
tread and flange contour. 

3. The amount of metal that will remain for service after 
turning. 

The application of the gage to a worn flange of a steel 
wheel will be indicated, as illustrated in Fig. 4, the gage 
to be applied at two or more points to determine the point 
of greatest flange wear. The reason for this requirement is 
the variation in flange thickness disclosed during experi- 
ments with the steel wheel gage. 

To determine rim thickness and amount of metal it will 
be necessary to remove from the tread to restore a standard 
tread and flange contour, the long leg of the gage must be 
applied snugly against the back face of the rim, and the 
short leg must rest on the tread of the wheel. The reading 
on the long leg at the point of intersection with the underside 
of the rim will indicate the over-all rim thickness. The 
moving finger on the short leg must then be adjusted until 
the point rests against the face of the flange. The gradua- 
tion on the moving finger nearest to the point of intersection 
between the scale on the finger of the gage and the short 
leg represents the number of sixteenths to be removed from 
the wheel tread to restore a standard tread and flange contour 
with a witness mark in the face of the flange within the 
prescribed limits. The rim thickness of the wheel after 
turning may be determined before turning by subtracting the 
reading on the graduated finger of the gage from the scale 
reading on the long leg; for example, in illustration, Fig. 4, 
the scale on the long leg intersects the measuring line at 
1-13/16 in. which is the rim thickness over all. The posi- 
tion of the gage finger indicates it will be necessary to 
remove 7/16 in. of metal to restore tread and flange contour. 
Deducting 7/16 in. from 1-13/16 in. gives 13% in., which 
represents the rim thickness that will remain after the wheel 
is turned. As the condemning limit for rim thickness for 
passenger car, engine tender and truck service is 1 in., 344 in. 
of metal will be available -for service after turning. If the 
wheel is to be applied to a freight car, the metal available 
for service after turning will be 14 in. additional. Rule 101 
of the A. R. A. indicates the value of each 1/16 in. of metal 
available for service in the rim of a wrought steel wheel 
applied to freight car service as $1.52; and the value of each 
1/16 in. of metal available for service in the rim of a 
wrought steel wheel applied to passenger car service is $2.04. 
These prices may be modified somewhat for 1924. 

All concerned in the turning, mounting, and re-application 


METNOO OF APPLYING STELL WHEEL GAGE TO ONCK LOCATION WD OF LAOS STE wa, 
OF AA INESS SADO YE IN RANGE ii Tsaa ne ee 
Fig. 4 Fig. 5 Fig. 6 


the standard steel wheel gage must be used without excep- 
tion to determine: 

1. Whether worn steel wheels removed from any class of 
service should be—(a) Turned and re-applied to passenger 
car or engine tender or truck service. (b) Condemned for 
passenger car or engine tender or truck service but set aside 
for the reclamation for use in freight car service. (c) Con- 
demned for all service and scrapped. 


of wrought steel wheels should use good judgment to avoid 
unnecessary waste of service metal. Instructions issued to 
New York Central shops require the use of the steel wheel 
gage for all calculations and operations incident to turning 
wrought steel wheels and require that the following practice 
be carefully observed. 

1. When the point of intersection between the finger and 
the short leg of the gage is between two graduations, the 
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lowest reading must be taken as the basis for turning 
operation. 

2. Deduct at least 1/16 in. from the gage reading so ob- 
tained to establish the depth of the rough cut and use the fin- 
ishing tools to remove such additional metal from tread and 
flange as may be necessary to obtain a standard contour. 
A witness mark should appear on the face of the flange of 
every wheel turned on account of flange wear as proof of 
good workmanship. The lower edge of such witness mark 
must be at least 3@ in. above the tread. The width of the 
mark should not exceed 34 in., and the depth must not ex- 
ceed 3/64 in. The location and depth of witness mark must 
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be checked by application of the gage as illustrated in 
Figs. 5 and 6. 

The loss in service metal involved in restoring a standard 
tread and flange contour of a worn wheel is greater than 
that involved in any other wheel turning operation; for ex- 
ample, when the flange thickness is reduced to 15/16 in., Y 
in. must be removed from the tread to restore a full flange. 
Usually the mate wheel is in such condition that a standard 
tread and flange may be restored with a loss of 1% in. or 3/16 
in. service metal. Frequently this waste may be avoided 
by dismounting, remating and remounting flange worn 
wheels, and we have recommended a study of shop condi- 


Fig. 10 


tions to provide facilities when such practice will result in 
a saving of service metal with a value in excess of the cost 
of the operation. Twelve pairs of flange worn wheels re- 
cently removed from service for turning in one N. Y, C. shop 
were measured with the A. R. A. steel wheel gage and then 
were dismounted, remated and remounted to avoid unneces- 
sary waste of service metal. The average saving was 5/16 
in. per pair of wheels, representing a saving of approximately 
$9.00 per pair after deducting the cost for dismounting, re- 
mating and remounting. 

When wheels are sent to the shops for turning on account 
of shelled spots in the treads, the depth of the defect should 
always be determined by a rough cut before an attempt is 
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made to turn both wheels to an equal diameter for re-appli- 
cation. Frequently shelled spots require a cut of 14 to 34 in.; 
and if both wheels are turned, a serious loss is involved in 
connection with the reduction in rim thickness of the sound 
wheel mated with the defective wheel. 

A. R. A. Rules require the use of the wheel gage to de- 
termine the amount of metal charged to a delivering line in 
connection with wheel turning to correct slid flat spots. The 
method to be used is illustrated by Figs. 7 and 8. Fig. 7 
shows the gage applied at the center of a slid flat spot, and 
Fig. 8 shows the gage applied at some other point on the 
tread. The scale on the long leg, Fig. 7, indicates the over- 


Fig. 9 


all rim thickness as 1-7/16 in., and the scale on the long 
leg, Fig. 8, indicates the over-all rim thickness as 1-9/16 in. 
In this illustration 14 in. (the difference between the two 
readings) plus 1/16 in. of tread metal must be charged to 
the delivering line on account of the slid flat spots, and Y 
in. must be charged against the owning line on account of 
restoring flange contour. The extra 1/16 in. charged for the 
flat spot is made to allow for cutting under the hard surface 
in the center of all slid flat spots. 

The gage may also be used to determine: (a) The length 
of slid flat and shelled spots—wrought steel, cast steel, or 
cast iron wheels, as indicated in Fig. 9. (b) Flange wear 
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and vertical flanges: Rule 74 in the Code of Rules will be 
revised to read as follows: 

Worn Flanges—Cast Iron Wheels: Under cars of less than 
S0,000-1b. capacity with flanges having flat vertical surface 
extending 1 in. or more from the tread, or flanges 15/16 in. 
thick or less, gaged at a point 3g in. above the tread. 

Wheels under cars of 80,000-lb. capacity or over, with 
flanges having flat vertical surface extending 7s in. or more 
from tread, or flanges 1 in. thick or less, gaged at a point 
3g in. above the tread. 

Worn Flanges—Wrought Steel, Steel Tired, or Cast Steel 
Wheels: Flanges having flat vertical surface extending 1 in. 
or more from tread, or flanges 15/16 in. thick or less. 
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The use of the gage to determine height of flange is illus- 
trated by Fig. 10, and flange thickness may be determined 
on steel wheels by setting the finger at graduation No. 8. 

(c) Rule 72 will be revised to describe a chipped rim as 
“Any circumferential seam within 334 in. limit from flange. 
This may be determined by applying the gage as illustrated 
in Fig. 11. 

(d) The application of the gage to determine limit of 
wear on journal collars is illustrated by Fig. 12. 

(e) Coupler wear may be checked when necessary by 
shortening the leg 51% in. It will be understood, however, 
that this will shorten the scale on the leg and the gage 
should not be mutilated if there is any liability that it will 
be required for use in turning operations. 

As the condemning limits for rim thickness effective Janu- 
ary 1, 1924, for wrought steel wheels in freight car service 
will be 34 in. for all axle sizes up to and including the 6 in. 
by 11 in. journal, a large percentage of the wheels removed 
from passenger car and tender service may be re-turned and 
re-applied under freight cars, provided removal from service 
is not occasioned by a defect that would render the wheel 
unfit for further service. 

Experiments indicate that wheels reclaimed may be used 
to the best advantage when remated and remounted on axles 
with 54% in. by 10 in. journals for application under 
100,000-1b. capacity cars. To avoid unnecessary dismount- 
ing and remounting, all wheels removed from either passen- 
ger car or tender service on 534 in. by 10 in. or 6 in. by 11 
in. axles, should be held on such axles for re-turning for 
application to freight service, provided both wheels of the 
pair will turn with at least % in. to 3/16 in. service metal 
available for freight service. 

When one wheel of a pair of wheels mounted on a 51% in. 
by 10 in. or 6 in. by 11 in. axle will not turn with the 
required amount of service metal over the proposed 34 in 
condemning limit, then both wheels should be dismounted 
to release the axle for further service. 

All wheels mounted on axles with journal sizes jess than 
5/4 in. by 10 in. should be dismounted at point of removal 
and axles released for other service. 

Prior to remounting, all wheels must be inspected to elimi- 
nate defective wheels and to avoid mating wheels which will 
not turn to equal diameters with approximately the same 
amount of service metal after turning. The general rule 
should require that alt wheels suitable for re-turning for re- 
application to freight service be assembled at some shop 
properly equipped for the various operations involved. All 
wheels mounted on 5% in. by 10 in. or 6 in. by 11 in. axles 
to be shipped as removed from service; all others to be dis- 
mounted and shipped as loose wheels in carload lots. 


Norfolk & Western Practice 


There is one feature not mentioned in the paper in par- 
ticular, and that is the man in charge of the reclaiming 
process. He may have several carloads of wheels. The 
Wheels will vary in diameter and rim thickness, the flanges 
will be thick and thin. He will have to remate those wheels 
and remount them on an axle and send them to be turned. 
Now, if he mounts a 33 in. wheel and a 36 in. wheel with 
the same rim thickness together on the same axle, the mount- 
ing operation will be a loss even though he turns them down 
together. The N. & W. have been following this practice of 
remating and remounting wheels for a number of years. 
Their Mr. Cook has worked out a table of tape sizes and 
variations in the rim thickness, which I believe is copy- 
righted. This can probably be obtained by writing to Ber- 
nard Cook, assistant engineer of tests, Norfolk & Western, 
Roanoke, Va. I refer to that table because at one time it 
was presented to the Wheel Committee and shortly after- 
wards recalled by the superintendent of motive power of the 
N. & W. with the statement that Mr. Cook desired to copy- 
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right it. We have prepared tables for the N. Y. C. which 
show the reduction in tape size on wheels based on the re- 
duction in rim thickness. I have not incorporated that table 
in the paper, however, because I believe the simplest way is 
to base the necessary calculations on a reduction of three 
tapes in tape size for each 1/16 in. rim thickness. In other 
words, two wheels may be presented to the man who is han- 
dling the work. One wheel may be 1 5/16 in. rim thickness, 
tape 155, and require a 5/16 in. cut in the lathe. The other 
wheel rim may be 11⁄4 in. thick, tape 166, and require a 
YZ in. cut in the lathe. Based on three tapes reduction in 
tape size for each reduction of 1/16 in. in rim thickness 
will reduce the first wheel 15 tapes, or from tape 155 to tape 
140. The other wheel, with 11% in. rim thickness, tape size 
166, and requiring a cut of 8/16 in., will be reduced 24 tapes, 
or to tape 140. The wheels may therefore be pressed on the 
axle and placed in the lathe, notwithstanding the difference 
in rim thickness and tape size, and both wheels will be 
turned to tape 140. 

(An abstract of the discussion which followed the reading 
of Mr. Knapp’s paper will appear in the next issue.) 


Automobile Car End Doors 


Removed “* 


[N 1913 the Kansas City Southern purchased 100 auto- 

mobile cars, Series 20,500 to 20,599, with large doors in 
one end of each’ car to permit the unloading of automobiles 
from the ends as well as the sides. After the cars were in 
service a year or more it was found that these large end doors 
were very expensive to maintain and that little use was made 
of them, the majority of the automobiles being unloaded and 
loaded from the large double side doors. It was found that 


K. C. S. Automobile Car with New Mogul End in Place of the 
Original Doors 


the end doors could not be kept fastened and frequently 
hung out over the couplers, violating the end ladder clearance 
law and continually resulting in safety appliance defects 
which caused the cars to be sent to the rip track for adjust- 
ment. It was also found that a lack of posts and bracing in 
the ends caused the cars to weave considerably, which dam- 
aged the roofs and superstructure. 

A design was, therefore, developed to eliminate the doors 

* This article was prepared from data furnished by M. A. Hall, superin- 


tendent machinery, and published in the December 15, Mechanical Depart- 
ment Bulletin, of the Kansas City Southern. 
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and replace them with Mogul ends to both ends of the car 
and to provide a better roof construction. Thirty of the 
cars were thus equipped in 1923. 

The appearance of these cars in their present condition is 
shown by the illustration, in which the Mogul end and roof 
are painted white to show the elimination of the end door 
and the application of the new roof. 


A Platform Bracket for the Steel 
Car Shop 


A DEVICE used for holding a scaffold on the side of a 

hopper or gondola car, is shown in the sketch. A 
114-in. by %-in. angle, 11 ft. 8 in. long, is bent into the form 
of a bracket and welded at the top. A cross piece, B, 2 in. 
by Ya in. and 14 in. long, is welded 25% in. up from the 
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Bracket for Holding Scaffolding on the Side of a Car 


bottom on the vertical side. As shown in the illustration, 
the ends of the crosspiece are bent in such a manner as 
to hold the bottom of the bracket away from the side of the 
car, in order to keep the floor of the scaffold level. Its 


The Bracket Permits Sufficient Head-Room for a Man to Work 
Underneath 


light construction makes it easy to move from one car to 
another and has been found to be a labor saver. 

This bracket is intended to displace the wooden horse 
usually used in a car shop. It is hung over the side of the 
car and a couple of planks are laid on the horizontal side 
or bottom leg of the bracket. This arrangement does not take 
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up the floor space formerly occupied by the horses and per- 
mits greater freedom of movement in handling material 
around the cars. ‘The brackets are so designed that the 
scaffolding can be run the entire length of the car and also 
allows a clear passage underneath. 


Recent Decisions of the Arbitration 


Committee 


(The Arbitration Committee of the A.R.A. Mechanical 
Division is called upon to render decisions on a large num- 
ber of questions and controversies which are submitted from 
time to time. As these matters are of interest not only to 
railroad officers but also to car inspectors and others, the 
Railway Mechanical Engineer will print abstracts of decs- 
stons as rendered.) 


Car of Light Construction Damaged in Switching 
Movement 


On July 25, 1922, the Fred R. Jones Company’s car 
No. 132 was damaged while being handled in a switching 
movement at Canton, Ohio. This car, a wooden box car of 
50,000 lb. capacity, was one of 30 other cars that were being 
transferred to the Wheeling & Lake Erie. It was of light 
construction, and in the attempt to start the train, the sill 
and draft rigging were pulled out on the B end of the car. 
The Wheeling & Lake Erie made an inspection and found 
that the damage was due to a decayed end sill, and on account 
of the light construction and age of the car, which was ap- 
proximately 30 years old, it could not stand the strain. The 
owner refused to accept the report of the inspectors and con- 
tended that the damage resulting to this car was caused by 
rough handling on the part of the Wheeling & Lake Erie. 
It claimed that the handling line should be held responsible 
as the car was fit for service at the time it was loaded with 
tools at Canton, Ohio. 

The Arbitration Committee rendered the following de- 
cision: “The contention of the Wheeling € Lake Erie is 
sustained.”—Case No. 1281, Fred R. Jones Company vs. 
Wheeling & Lake Erie. 


Another Case Under Rule 32 


The Louisiana Railway & Navigation Company's car No. 
5530 was damaged while being switched on the lines of the 
St. Louis-San Francisco. The handling line claimed that 
this car was being switched on a level grade and under the 
circumstances, did not require rider protection. Further- 
more, its records showed that the speed of the car at the 
time of the accident was only four or five miles an hour, 
which, it contended, is the average normal speed for switch- 
ing service. This car was of wooden construction of 60,- 
000 lb. capacity and was equipped with metal draft arms 
extending beyond the body bolster. On January 27, 1922, 
the handling line presented a bill to the owner, of $272.91, 
claiming that the car was defective and had not been subjected 
to unfair usage. The owner claimed that rider protection 
should have been furnished. It also contended that the 
switchman found a defective brake ratchet on one of the 
cars being handled with this car and that this charge should 
have been rendered in conformity with Rule 120, which 
makes a limit of $270 for the repair of steel underframes. 

The Arbitration Committee decided that the car was not 
subjected to any unfair usage within the intent of Rule 32, 
and that the owner was responsible.—Case No. 1280, St. 
Louis-San Francisco, vs. Louisiana Railway & Navigation 
Company. 
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The Correct and Incorrect Use of Fuel Oll 


Marked Economy Effected by Correctly Designed Burners and 
Furnaces—Quality of Work Improved 


By H. A. Anderson 
Chief Engineer, Mahr Manufacturing Company 


UEL oil or liquid fael is one of the fuels most abused 
because it is so exceedingly easy to build a device that 
will produce heat. The device may be very inefficient, 

but by a reckless use of oil, fair results may be obtained. 
The term “oil burner” is a misnomer. A great multitude 
of burners are merely atomizers, spraying the oil into the 
furnace. The furnace in this case must mix, gasify and burn 
the fuel. A burner cannot be rightfully called a burner 
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A Closed Type Combustion Burner 


unless it actually completes the combustion of the fuel with 
out external aid; that is, it must be independent of the fur- 
nace, 

The function of the furnace is not to burn the fuel but 
to conserve and distribute the heat developed by the burner. 
The test of a real burner is its ability to completely burn 
the fuel without being applied to a furnace. To meet these 
requirements, it must not only atomize the fuel completely, 


A paper presented before the Southern and Southwestern Railway Club 
at Atlanta, Ga., on September 20, 1923. ` 
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but thoroughly mix the finely divided oil with the correct 
amount of air. It must then gasify the finely divided par- 
ticles of oil and completely burn the gas. The gasification 
and combustion of the finely divided fuel must take place in 
a small space under high temperature, in order to obtain 
perfect combustion. 


The Four Types of Burners 


Liquid fuel burners may be divided into four groups— 
the vapor, mechanical, spray, and combustion type burner. 
The vapor burner passes the fuel through or over a hot sur- 
face so as to convert the oil to a vapor or dry gas. This 
vapor is then passed through a nozzle or allowed to escape 


from the hot surface and mix with atmospheric air. This 
air is usually induced into the furnace by stack draft. Fre- 
quently a small blower is used to aid the stack draft. This 


type of burner will only operate on the light fuels, such as 
kerosene, distillate and some grades of furnace oil. Its ca- 
pacity is limited by the vaporizing capacity of the hot surface 
over which the fuel passes. It is more or less difficult to con- 
trol the temperature and atmosphere with this type of burner. 
The generating surfaces frequently collect carbon owing to 
the cracking of the fuel. This reduces the capacity of the 
burner and frequently clogs it up entirely. The field of this 
burner is limited to small capacities, for small portable 
torches and domestic heating. The big problem is the con- 
trol of the temperature of the vaporizing surface and the 
proper mixing of air and vapor. 

The mechanical burner atomizes the fuel by passing it 
through small orifices under high pressure. These orifices 
are usually placed tangentially to an expansion chamber so 
as to set up a rapid rotation. The velocity and rotation 
atomize the fuel and also help to mix the finely divided oil 
with the induced air. The air for combustion is drawn into 
the furnace chamber through small ports around the burner 
by the effect of the stack or pressure set up in the furnace 
room. This type of burner is almost exclusively used in 
the marine service because it requires very little auxiliary 
equipment. The first object in this service is to reduce the 
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weight of the equipment to a minimum, in order to increase 
the load carrying capacity of the vessel. 

The mechanical burner is not well adapted for industrial 
heating because the operating range is very narrow, but is 
suited to high capacities, such as 50 gal. per hour and over. 
A new type of mechanical burner recently developed is the 
rotating cup atomizer. The oil is fed into the rotating cup 
by a small stationary tube. The cup is rotated by an electric 
motor or by a blast of air that passes vanes on the per:phe. y 
of the cup. This type of burner depends on fan and induced 
air for combustion. 

The spray burner is the atomizing device used almost uni- 
versally in the industries. Atomization is accomplished by 
passing the oil through a nozzle in the path of a jet of 
air or steam. The velocity of the air or steam tears up the 
oil into a spray. This spray or atomized mixture is passed 
into the furnace for combustion. The velocity of the atomized 
mixture induces additional atmospheric air for combustion. 

Spray type burners may be classed as follows: 


1—The high pressure burner that operates on air or steam, usually be- 
tween 50 and 125 Ib. per sq. in. . 

Tea medium pressure burner that operates on air pressure at from 1 
to A 

3—The low pressure burner that operates on air between 6 and 14 oz. 
pressure. 

4—The high-low pressure burner that atomizes with high pressure air and 
uses low pressure air for combustion. 


The closed type combustion burner operates on low pres- 
sure air between 8 and 12 oz. per sq. in. This air atomizes 
the fuel and also supports combustion, so that there is no 
induced air variable to contend with in balancing the fuel 
and air. This type of burner atomizes the fuel over knife 


edges so located in the jet of air as to thoroughly mix the 
fuel and air for combustion. 
The first stage of combustion is gasification, or partial 


Correct installation of Low Pressure Blower Piping for Closed Type 
Combustion Burners 


combustion; that is, burning to CO. This takes place under 
very high temperatures due to the small volume of the com- 
bustion chamber. The latter is lined with refractory ma- 
terial which is continually storing up and in turn radiating 
heat back to the atomized oil for gasification. A secondary 
supply of air is then fed into the partially burnt gases in 
such a way as to thoroughly mix, thus completing combus- 
tion within the burner. 

The combustion type burner makes it possible to burn the 
fuel with practically no excess air, owing to the thorough 
mixing and burning of the fuel in a small space under ex- 
ceedingly high temperatures. All of the fuel and air enter- 
ing this type of burner is under the control of valves, hence 
it is easy to obtain the correct balance. The fuel being 
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burned in a relatively small space means high temperatures 
and perfect combustion. This type of burner delivers a fully 


expanded, low velocity, hot, neutral gas to the furnace. 


This supply of low velocity gas readily distributes through- 
out the furnace. Since the combustion is complete in the 
burner, hot spots are eliminated in the furnace, thus in- 
creasing the life of the refractory lining. 


Types of Furnaces for Spray Burners 


The ordinary burner, or more properly the atomizer, being 
only an oil sprayer must depend on the furnace for gasifica- 
tion and combustion of the fuel. There are three general 
types of furnaces used at the present time to meet this re- 


Over-Fired Oil Forging Furnace 


quirement. These types are the under-fired furnace; the 
over-fired, checkered arch furnace, and the side trench-fired 
furnace. 

The under-fired furnace provides a combustion space be- 
low the furnace hearth. The burners deliver an atomized 
mixture to this space with induced air. A flash wall is 
provided in the path of the atomized mixture for mixing 
and reducing the velocity to a point where combustion can 
take place. This space below the furnace hearth must 


mix, gasify and burn the fuel and then deliver it to the 


heating chamber above. The high temperatures of combus- 
tion under the tile floor of the furnace greatly reduce the 
life of the tile floor. The floor in this type of furnace fre- 
quently fails during operation, dropping the complete charge 
into the combustion chamber. This large combustion space 
increases the heat loss of the furnace and also tends to 
reduce the efficiency of combustion. The rate of heating is 
comparatively slow due to the large volume of brick that must 
be heated by the hot gases before reaching the heating cham- 
ber above. 

There are three methods of venting this type of furnace. 
The most common system is to place a row of vents in the 
furnace arch. This system vents the hottest gases from 
the heating chamber first, thus materially reducing the rate 
of heating and furnace efficiency. The rate of heating and 
temperature is not uniform because of a lack of circulation 
throughout the heating zone. The second method of venting 
the under-fired furnace is by vent ports in the rear wall. 
The location of vents in this part of the furnace tends to 
equalize the temperature in the rear zone of the furnace. 
The third system provides vents in the rear wall and door. 
This vent arrangement gives a fairly good circulation of 
heat with a small, low charge. 


Marcy, 1924 


The over-fired checkered arch type of furnace provides a 
combustion space above the heating chamber of the furnace. 
The atomized mixture is directed against a flash wall for 
reducing its velocity and further mixing for combustion. 
The products of combustion fill this space and then escape 
through the many ports in the arch down to the heating 
chamber proper. The vents in this type of furnace are 
placed along the side walls at the furnace floor. The tempera- 
ture in sucb a furnace is ordinarily uniform with small, low 
charges. With heavy charges there is a tendency for the 
heat to take the path of least resistance and flow direct 
to the vents, owing to the lack of a forced circulation. The 
rate of heating is usually slow due to the large amount of 
brick that must be heated in the combustion chamber above. 
This, in addition to the larger radiating surface, reduces the 
efficiency of the furnace. 


The trench-fired furnace has the combustion chamber 
along one side of the furnace. The heat from this chamber 
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The Combustion Type Burner 


The combustion type burner has eliminated all of these 
disadvantages and still maintained the other advantages, such 
as rapid heating and high efficiency. Such a furnace of the 
proper design and equipped with a suitable number of com- 
bustion type burners will produce exceedingly good tempera- 
ture uniformity with very close control of temperature and 
atmosphere. A heat treating furnace, for example, 42 in. 
wide, 84 in. long with a door 24 in. high will operate within 
5 deg. F., plus or minus, in the heating zone. A 6 ft. wide by 
14 ft. long by 3 ft. 6 in. high car type annealing furnace 
with a 12-ton charge will operate within 10 deg. F., plus or 
minus, in the same plane of the charge. 

The combustion type burner is always applied to the upper 
zone of the furnace chamber with ample space provided. 
above the material heated for circulation and distribution of 
hot gases. The vents are located close to the furnace floor 
so as to vent first the coolest gases from the heating chamber. 
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Circulating System of Fuel Oil Distribution 


is passed over a bridge wall to the heating chamber. The 
vents are generally located on the opposite side, thus carry- 
ing the hot gases over the material to be heated. This type 
of furnace has the same general characteristics as the under- 
fired furnace. The temperatures vary considerably from 
the bridge wall to the opposite side. The areas next to the 
bridge wall are frequently cold as compared with the vented 
side. Wide furnaces of this type are sometimes fired from 
both ends with vents in the arch or rear wall. 

The over-fired, open chamber furnace is recognized by all 
as the most efficient and fastest heater. Its limitation has 
been the straight type of atomizing burner which depends on 
the furnace for combustion. Its disadvantages with the 
common burner are unequal heating, improper control of 
temperature and atmosphere, with heavy scaling and pitting 
of the steel. 


The vent gases are then carried under the tile floor and up 
through passages in the side walls. Thorough circulation 
of the hot gases in the furnace with venting of the coolest 
gases first and then further reducing their temperature by 
heating the floor gives maximum heating capacity and 
efficiency. 

The life of the furnace lining with this type of furnace 
is comparatively long as it is only exposed to temperatures 
slightly above the desired heating temperature. The life 
of the tile floor in the case of a heat treating furnace will 
be determined by actual wear of charging and discharging. 
The refractory lining of the combustion type burner is the 
only part of the furnace that will burn out and require 
replacement. With heat treating and annealing the life of 
this lining varies from one to two years. Where higher fur- 
nace temperatures are required, such as forging and welding, 
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the life is from six months to one year. The combustion 
burner requires between 30 to 40 fire brick, which is a very 
small item as compared to the relining of the large combus- 
tion space in the other types of furnaces. 
been developed for the combustion type burner which again 
reduce the cost of replacing the burner lining. 

Forging furnaces are at the present time either over-fired 
into an open chamber or under-fired in a similar way. The 
ordinary spray burner is the most commonly used. The 
nature of forging work is such that scaling, decarbonizing 
and pitting can be contended with to a certain extent without 
causing rejections. 


Importance of Heating Chamber Design 


A combustion type burner applied to a properly designed 
forging furnace invariably shows big savings in fuel, less 
rejections, better appearing material, greater output and 
less cost per. hour and per unit produced. The heating 
chamber must be properly designed in relation to the com- 
bustion burner to get the best results. Tests conducted some 
time ago at Chicago proved this conclusively. An old fur- 
nice with high pressure burners was first tested, with an 
output of 49 lb. of steel per gallon of oil. The furnace de- 
sign was then changed to conform with the combustion 
burner design and the old high pressure burner was used, 
with an output of 62.5 lb. per gallon of oil. The combus- 
tion type of burner was then applied with an increase to 
72.2 lb. per gallon of oil. In this instance the proper fur- 
nace design showed a bigger saving than the application of 
the combustion type burner. 

The refractory material used in the construction of a 
furnace also affects the efficiency, that is, the amount of 


An Oll.Fired Blacksmith Forge 


heat lost through the furnace walls. Ordinary fire brick has 
a certain insulating as well as refractory property. This in- 
sulating property is measured in terms of the number of B.t.u. 
that one square foot of surface one-inch thick will conduct 
per degree difference in temperature per hour. This unit is 
known as thermal conductivity. The thermal conductivity of 
the average fire brick is between 10 and 12. There are other 
insulating bricks available for further reducing the furnace 
losses. This brick is not a refractory and, therefore, it must 
be placed back of the fire brick. The average thermal con- 
ductivity of this class of brick is about one; that is, a wall 
1 inch thick of insulating brick is equal to about 10 inches 
of fire brick. 
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Insulating brick pays the biggest returns on furnaces that 
are operated continuously. Furnaces used for a few hours 
each day will show no savings with insulating brick, because 
the heat would probably only penetrate the fire brick in that 
period. Therefore, the insulating brick would have no 
flow of heat to resist. Furnaces used for very high tem- 
peratures, such as welding, should not ordinarily be in- 
sulated, as the fire brick needs to be exposed to the air for 
cooling so as to keep it below its melting point. 

The color of the surface is also a factor in the heat loss 
of a furnace. Dark colors, such as black, sometimes radiate 
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A Car Furnace of the Over-Fired Checkered Arch Type 
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enough heat to balance the retarding effect of the insulating 
brick used in the furnace wall. Light colors such as white 
or light grays radiate very little heat. Light shades of gray 
are very commonly used for industrial furnaces. 


Advantages of Low Pressure Air 


Low pressure air which is the atomizing and combustion 
air in the combustion type burner has several marked ad- 
vantages over high pressure air. The cost of producing high 
pressure air is considerably more than that of low pressure 
air. One horsepower will, under average conditions, pro- 
duce about five cubic feet of compressed air of 80 lb. A good 
high pressure burner will induce about 5 cubic feet of free 
air per cubic feet of compressed air; that is, each horsepower 
will develop about 30 cubic feet of air available for com- 
bustion. One horsepower with a fan type blower will de- 
velop about 200 cubic feet at 10 oz. or 6.6 times as much per 
horsepower. The initial cost of the compressor is many 
times that of an equivalent low pressure fan blower. The 
maintenance cost will be exceedingly low with the fan type 
blower as compared with the compressor. The refractory 
lining will last much longer with low pressure air as it gives 
a softer flame with much less velocity; that is, less torch 
action. The noise of the high pressure burner is a deaf- 
ening roar as compared with a low hum with the low pres- 
sure burner. 

The fuel used should be sufficiently fluid to atomize and 
flow freely. It should be free from dirt and other foreign 
matter, as this seriously interferes with the proper regula- 
tion of the fuel to the burner. The regulation of the fuel at 
low capacities will be exceedingly difficult unless the oil is 
clean and properly strained before going through the regulat- 
ing valve. The clogging of the oil regulating valve throws 
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the furnace out of balance, reducing furnace temperature and 
also changing furnace atmosphere. 

The oil pressure should not be too high. The higher pres- 
sure requires less opening of the regulating valve, hence small 
particles will readily clog it. For average fuel oil a pressure 
of 30 lb. per square inch is sufficient. If the fuel is heavy, 
the best way to reduce the viscosity is by a steam heater. The 
oil may also be heated by running steam pipe lines along 
with the oil line. The oil line may be passed over the fur- 
nace vents with fairly good results. This method does not 
take care of the starting period, but the oil can be con- 
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An Under-Fired Furnace 


veniently heated for starting by a torch, applying the heat 
to the oil line and strainer. 

It is not good practice to reduce the viscosity of heavy oils 
by mixing lighter oils, because it is almost impossible to get 
a thorough mixture. The heavy or thin oil not properly 
mixed is difficult to control, as a greater amount of thin oil 
will pass the valve than of the heavier oil. The result will 
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Example of the Trench-Fired Furnace 


be a pulsating flame, causing the furnace temperature and 
atmosphere to vary. 


Oil Feed Systems 


There are various methods of feeding the fluid to the burn- 
ers. The following are the most common methods: 


1— Pressure system. 

2—Gravity system. 

3—Stand pipe system. 

4—Circulating system. 

The most commonly used system is the pressure or dead 
end system. Pressure is applied to the tank to force the 


oil to the various pieces of oil burning equipment. It is 


usually difficult to handle heavy fuels with this method be- . 


cause the heavy congealed oil in the pipe lines must be 
forced through the burners in starting at a time when the oil 
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should be at its best. Dirt and sediment have a great ten- 
dency to collect in the pipe lines in this system due to the 
small flow of oil. Pressure on the fuel tank is also a decided 
fire hazard. | 

The gravity system is used in many small plants where 
only a few pieces of oil burning equipment are operated. 
This system does not work satisfactorily with the heavier fuel 
oil due to the resistance in the pipe lines. It has about the 
same disadvantages as the pressure system. 

The stand pipe system with an over-flow is very similar 
to the ordinary gravity system. The fuel is pumped to the 
stand pipe and maintained at a constant pressure head by 
an over-flow opening. The fuel is fed to the various fur- 
naces from the lower portion of the stand pipe. 

The best system for handling liquid fuels is the circulat- 
ing system where a rotary or reciprocating oil pump is used 
to circulate the fuel through a pipe passing all the oil burn- 
ing equipment and then back to the tank through a relief 
valve. The relief valve can be set to maintain any desired 
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The Over-Fired Open Chamber Furnace 


pressure in the circulating system. Branch lines to each 
burner are tapped in on the main circulating pipe. Auto- 
matic shut-off valves can be installed on each branch line 
for its protection. 

The moment the oil pump is started with this system the 
congealed oil in the main pipe is returned to the tank. The 
circulation of the oil has a great tendency to reduce the 
viscosity of the oil and also to thoroughly mix it. The 
starting of an oil burner merely reduces the amount of oil 
returned to the tank. The flow of oil is free from pulsations 
when the system is equipped with a rotary oil pump. If a 
reciprocating pump is used, an air chamber should be pro- 
vided to reduce the pulsation to a minimum. 


Savings Effected by Scientifically Designed Equipment 


A test was recently conducted in a plant making stay-bolts. 
The test was for the purpose of determining whether it 
would be advisable to install modern furnace equipment or 
to continue with the old equipment. The furnace chosen as 
representative was a 42-in. by 12-in. by 3-in. under-fired 
forging furnace. It was equipped with three low pressure 
inducing type burners. This furnace turned out 5.88 lb. 
of iron per pound of oil, or 46.7 gallons per ton of metal 
heated. 

The new furnace was a 42-in. by 131%-in. by 2%-in, over- 
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fired forging furnace equipped with one combustion type 
burner. This furnace produced 10.05 lb. of iron per pound 
of oil, or 26.4 gallons per ton of metal heated. The saving 
in fuel was 4314 per cent. The material heated was free from 
scale with no traces of pitting. The heavy scaling and 
pitting of the old furnace had been the source of considerable 
rejections and other trouble. 

An eight-ton car type annealing furnace designed for com- 
bustion type burners was recently installed in one of the steel 
foundries on the Pacific coast. The oil consumption per 
ton of castings annealed was checked over a period of several 
months; the average was 13.65 gal. per ton. The average 
cost of fuel oil during that period was 5.6 cent per gallon 
which gave an average cost of annealing steel casting of 78 
cents per ton. 

A neighboring concern had some time before built its own 
car type annealing furnace and applied high pressure burn- 
ers. These showed figures as high as 70 gallons per ton 
of steel castings annealed, or a cost of $4.25 per ton. This 
company has recently installed a 12-ton electric furnace for 
the purpose of reducing its annealing cost and increasing the 
quality of the castings. With this furnace, however, the 
cost per ton of steel annealed jumped to $7.50 per ton. 
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A steel foundry in Ohio recently equipped its $20,000 
electric car type annealing furnace with two combustion type 
burners. These effected a saving of $3.50 per ton over the 
cost of heating the furnace with the electric power. This 
furnace, although not properly designed for combustion type 
burners, consumed only 18 gal. of fuel per ton of Steel 
annealed. 

Comparative tests were made between the high pressure 
rivet forge and the low pressure over-fired combustion type 
rivet forge on one of the large eastern railroads. The total 
cost of operating each forge, including fuel and air at a 
capacity of 720 34-in. by 3-in. rivets per hour, was checked 
very closely. The high pressure rivet forge cost 38.44 cents 
per hour to operate. The over-fired, combustion type rivet 
forges operated at a cost of 21.16 cents per hour, or a saving 
of 46 per cent. There were also other savings, such as less 
burnt rivets, cleaner rivets, less rejections, softer rivets and 
less heat radiated from the forge, making the working con- 
ditions more favorable. 

Maximum production per man, per furnace, per unit of 
fuel with uniform high quality can only be obtained with a 
scientifically designed furnace, heated with a correctly 
designed combustion type burner. 


“A Level Head and a Feeling Heart” 


These Are Requisites of a Successful Leader; Impersonal 
Relationship Must Be Replaced 


By A. Montangie 


Civil Engineer (Mechanical Department), 


and psychological problem. We shall limit ourselves in 

this discussion to the latter part in which the relation 
of men and management are considered—what they should 
be and how to realize them. The efficiency of a gang, shop, 
factory or other industrial community depends upon the 
co-operation of its elements: Man, foreman, manager or 
leader. 


S and psycholo shop management is a technical, social 


The Man 


The mind of a man, taken as a unit of a group or as an 
individual, is not the same. This psychological truism, well 
known by political and trade union leaders, is often ignored 
by the real leaders of men of our industrial communities— 
the managers. As an individual, the average man is open to 
reason, and apt to grasp the facts of a case; intelligence 
leads him; as a unit of a group he is more often open only 
to feelings receptive to speech—to words, however false, 
cleverly and enthusiastically repeated—but is entirely closed 
to reason. He is governed by his feelings. Hence to promote 
his efficiency, foster the first feeling, guide the second. 

The man should have the consciousness of his responsi- 
bility, feel that as an individual he is a useful and neces- 
sary unit, that his work is worth doing, useful to him first, 
but to others as well. The pride of trade will follow; also 
the desire of knowledge of his trade. 

The character of the industrial worker—the one engaged 
in railroading in particular—should be built up of the above 
named requisites: Feeling of responsibility, pride. knowledge. 

How is this usuallv promoted? Through a system of 
apprenticeship, steady employment, educational facilities for 
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all hands and all ages. But these consider only the social 
side of the question; the psychological side is ignored or 
neglected. The former fosters ambition, but not confidence 
and personal pride. So long the man is not aware that 
instead of being a mere money-making machine, he is a neces- 
sary, useful unit in which his equals and superiors are in- 
terested, and whose interests coincide with his own, the 
psychological side of the question may be considered as 
ignored. 

Loyalty, enthusiasm and confidence are necessary factors 
to the efficient operation of any gang. How to acquire these 
valuable assets is demonstrated by what follows. 


Foreman 


The link between the men and the management is the 
foreman. Coming usually from the ranks the foreman 
possesses the qualities and mind of the man. He should 
have something more—the qualities, at least part of them, of 
the manager or leader. 

Master of his craft he must be; his subordinates must rely 
upon him and obey his orders, but above all, he must be a 
leader, know individually the men of his gang, be ever 
present among them. His authority is based on the knowl- 
edge of his men, character and professional ability. To 
grasp the mind of an individual is not an easy task. How 
to issue an order, supervise its execution, correct a mistake, 
will vary with each unit. The intelligent, active fellow will 
not want many explanations as to how a job is done, but 
will want to know why it's done. The less intelligent, lax 
worker wants the reverse. 

What about the much asked question “How many men 
should a foreman supervise?” Precise figures cannot be 
given; too many factors _vary—the, job, size and facilities of 
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shops, dispersion of men, quality of the men. Compare a 
boiler repair shop with a car repair shop, or a track gang. 
In the first case, 12 to 20 is about what the foreman can 
manage. Twenty-five to 30 is a good average for the second, 
as much as 50 for the third. The real number is to be 
gaged by the value of the foreman. 

The foreman’s pride of enjoying the confidence of his 
men through continual intercourse must be supplemented by 
the pride of enjoying the confidence of his manager. A dis- 
satisfied foreman usually results in an indifferent crew. A 
manager should not only issue orders, he should explain them, 
show his foremen the “why” of things, their use in the 
economy of the shop; lead him, advise him in reading matters 
pertaining to his trade, foster the creation of clubs, let him 
come in contact with other roads and get acquainted with 
other trades. 

Specialization is nowadays a necessity, which is apt to 
make one too one-sided. A leader should broaden his fore- 
man’s mind. The watertight bulkheads between the dif- 


ferent departments should be removed, which brings us to the 


point—What should the manager be? 


Manager 


Usually a manager (head of a department) of any branch 
of a railroad is a very busy fellow; much of his time is 
taken up by clerical duties and office work, and the very 
little, if any, that is left is available for a hurried trip to 
part of the works he has the control of. This intercourse 
with his foremen is limited to a few minutes devoted to 
acquaint them with his orders—with his men: nil, and 
often all orders are issued on paper. 

It may seem a big proposition for a manager to know per- 
sonally a dozen or more foremen and several hundred men 
of various callings. Is it possible? At first sight, no. But 
let us look into the question further. 

What is necessary is not so much that the manager should 
know each of his subordinates by his christian name, but 
that each of his men should know him, not as an entity 
hidden in a far-away office, but as a member—the first— 
of their community. 

A manager, be he a college man or not, is often a man 
with a broader and more refined education, and although a 
man is a man, his superior intelligence gives him a higher 
standing. His presence among his subordinates will secure 
him their confidence, and prove to the men that he is in- 
terested in their work and welfare. A good word, a simple 
question, a little advice will do a lot more towards good 
understanding than a set of meetings, speeches and recom- 
mendations. 

A couple of hours a day away from the office and devoted 
to the shops will do wonders. A foreman does not like to 
travel to a far-away office for an inquiry, but give him the 
opportunity of interviewing you at the place of his work. 
Instead of perusing lengthy reports indifferently made up, 
ask him what you want to know. You will get your informa- 
tion better and quicker. Acquaint the foreman with your 
views, your reasons for ordering this and that, the goal you 
have in view, etc. A stop of a few minutes between your 
machine tools will wonderfully accelerate the r.p.m. of many 
a machine tool when the operator feels you are interested in 
him. Many an improvement has been suggested in this way. 
Spend a day off driving one of your engines. Explain to 
the driver why to spare coal and oil, why to keep the engine 
clean, and discuss any other topic in which he is interested. 
Examine the records a few months later, and the results are 
often astonishing. You may consider it los time. It is not; 
dollars and cents may promote steady and good work but 
not enthusiasm that makes a man proud of his trade, of his 
shop and of his “boss.” Lead a shop or a gang with a 
level head, but also with a feeling heart. The men will 
respond better to the second than to the first. 
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The problem of efficiency—the human factor alone con- 
sidered—is to be solved by the intercourse and mutual 
understanding of leader and men. Put yourself as manager 
in the man’s stead. You can’t put much faith in and sup- 
port enthusiastically such nebulous deities as an “adminis- 
tration,” “board,” “railroad,” etc., of which you know no 
more about than of the old gods of antiquity or the “Great 
Loma”; but you will feel proud to be appreciated and con- 
nected with the “big man” and give him your unreserved 
support. 

A secondary result will be that your hold over your men 
will counterbalance the influence of outsiders, trade union 
leaders and politicians, and will strengthen the authority of 
the rightful leaders of men—your foremen. Of course, 
the same applies to higher spheres. The basic principle 
is: Replace the actua] impersonal relation between elements 
by personal knowledge of each other. 

This principle applied in the various branches of the 
mechanical department of a railroad has, in my own experi- 
ence, worked well. The principle is not new, it is in fact 
very old, and properly applied—the case of the apprentices 
on the Santa Fe is an instance—the principle will work well 
in industry, just as in old times when machinery was scarce 
and the human factor the only factor. 


Rod Bushing Dowel 


By H. L. Loucks 


General Foreman, Erie Railroad, Dunmore, Pa. 


AN excellent device for holding rod bushings in place is 

shown in the drawing. It has been tried out on the 
Erie and proven to be satisfactory under all conditions. The 
method of applying this device is as follows: 

The rod is drilled and tapped to 74 in. standard thread, 
then after the rod bushing is applied, a 7%-in. hole is drilled 
through the bushing. Then a small boring bar with a 
1 9/16-in. cutter is placed through the hole drilled in rod 
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and the spindle of the machine is fed upward until the 
cutter strikes the steel part of the rod. 

The rod dowel is then screwed in from the inside and 
two faced nuts and a cotter applied. This arrangement 
prevents the dowel from working loose as well as turning of 
the bushing in the rod. It is practically impossible for the 
bushing to get loose. When it is desired to remove the bush- 
ing for renewal, it is only necessary to remove the dowel and 
then take out the bushing in the usual manner. In case 
shims are to be applied, the bushing is given a one-quarter 
turn in the rod, and then drilled and counterbored as before. 

Examples can be given where a set of rod dowels have 
lasted five or six years and on account of their long wearing 
qualities, it has not been found necessary to keep a large 
stock of dowels on hand. 


Welding Standardization in Locomotive Shops 


A Review of the Various Methods Used on Boilers, Fireboxes 


and Running Gear 


By James S. Heaton 
Welding Supervisor, Wabash, Decatur, III. 


HE development of welding in locomotive repairs has 
been exceedingly rapid during the last few years. A 
few large railroads have employed experts to super- 

vise the work, who report directly to the superintendent of 
motive power. It is the expert’s business to make the prac- 
tice of welding uniform in all the shops of the system so 
that the failure of one shop to get results can be traced to 
its origin. The supervisor of welding must find a success- 
ful method of performing each operation and require each 
shop to work according to his instructions. The standard- 
ization of welding is simple under such direction. It is 
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and one to be kept by the shop doing the work. For back 
shop work a form similar to the locomotive report should 
be used to show all the parts welded while the engine was 
in the shop. A careful check should be made at different 
times to ascertain the wear and condition of the welds and 
if any job does not come up to expectations, a satisfactory 
method should be found. 


Standardization of Equipment 


The supervisor of welding should be held responsible for 
the output and upkeep of all welding equipment. He should 
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more difficult to standardize on, roads that do not employ a 
supervisor, but the necessity is even greater. 


Keeping of Proper Records 


Records should be kept of each particular welding job on 
a locomotive and should be filed for future reference. For 
example, on boiler work a form, shown in Fig. 1, showing 
the side, crown, door, flues and wrapper sheets should be 
used to show the repairs made and seams that were welded, 
together with the date, name of the operator and name of 
the shop. A form showing the different frames, Fig. 2, 
should also be used to show the weld and the method used 
in welding. Similar reports should be made of welded tires 
and cylinders as shown in Figs. 3, 4 and 5. Three copies of 
these reports are filled out, one to be forwarded to the super- 
intendent of motive power, one to the supervisor of welding 


be allowed to select the equipment that he deems necessary to 
give the required output. All equipment, as well as the 
method of welding, should be standardized. This is neces- 
sary for two reasons: First, that repair parts be on hand 
at all times; second, that after teaching an operator one ma- 
chine, he can work on any of them without further instruc- 
tion. Some machines will give a greater output than others, 
while some will produce better work than others. 

The supervisor of welding must be familiar with all 
makes of machines and competent to select the best suitable 
for the work. There are so many different kinds of wire, 
brass rods, cast iron rods, fluxes and other necessary sup- 
plies on the market today that it requires some one familiar 
with welding work to be able to select the best materials. The 
best obtainable is the cheapest and the supervisor should be 
on the lookout at all times for better materials. 
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As the repairs to welding equipment are of a delicate and 
exact nature, it requires an expert workman to perform 
such work. There should be a centralized repair shop to 
take care of the entire system. All torches and regulators 
should be forwarded to this shop for repairs when neces- 
sary. It has proved to be more economical to have enough 
equipment on hand to allow an extra set to be at the shop at 
all times, than to require the use of a faulty outfit, which is 
not only dangerous to the operator, but to others around 
him. 

` Layout of a Welding Shop 

A welding shop should be laid out so that work may come 
in at one end and go out at the other. An enclosure of cur- 
tains, or a wall to keep the sand from flying over the ma- 
chinery, should be erected for cleaning all material before 
it reaches the welder. A sand blast is best suited for this 
work. An enclosure should also be erected for chipping to 
prevent chips from flying. A preheating furnace served with 
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Fig. 2—Form Used for Reporting Welding Work on Frames 


a swinging air hoist and provided with a cast-iron slab 
high enough for a welder to work at comfortably should be 
placed adjoining the enclosure and next should be an open 
forge so constructed that it will accommodate three separate 
hres. A swinging air hoist that will handle all the heavy 
work from the cleaning rooms to the welder and on through 
the shop is an excellent aid in expediting the work. More 
work can be turned out if the proper facilities are installed 
to help the welder instead of ruining his temper and perhaps 
cause injury to him by lifting hot and heavy castings. 

A stationary machine should be installed at any point 
in the shop, such as the valve, rod, tank, or driving box 
area, where there is sufficient work to keep a welder busy. 
This will eliminate the transporting of material to and 
from the welding shop and also save the time consumed in 
Waiting for a traveling crane. 


The Traveling Work Shop 


One of the most useful equipments that a railroad can 
operate is a traveling work shop. This shop is equipped 
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with a gasoline-driven electric welding machine, a gasoline- 
driven air compressor, an acetylene welding and cutting 
outfit, a small lathe, drill press and emery wheel. Tools 
capable of taking care of stationary boiler work can also be 
included. This work shop, operating over the entire system, 
can make repairs to stationary boilers at pumping stations 
and depots and to switches, frogs, bridges, pipe lines, etc., 
eliminating the cost of tearing down and replacing material 
that can be repaired cheaply where it is installed. 


Proper Welding Instruction 


In making preparations for a weld, the following must be 
given consideration: Condition of surfaces, bevel of material, 
position of material, provision for expansion and contrac- 
tion, use of proper filler material and allowance of sufficient 
room for the welder to work. 

Failure to observe any of the above considerations will 
tend to make a bad weld. All surfaces must be free and 
clean from foreign substance, such as dirt, scale and grease. 
Welding on a dirty surface will make a seamy and faulty 
weld. All boiler sheets, patches, frames and other material 
that is broken must be beveled to 45 deg. on each edge, 
leaving an opening at the underside of '% in. to be sure 
that the weld will be made through the entire piece. The 
proper filler rods to be used for each operation should be 
noted in the instructions. It is important that the welder 
be allowed enough room to work. His work is tedious and 
if placed in such a position that he is under strain, the re- 
sult is apt to be faulty. All of these precautions should be 
taken to assist in caring for expansion and contraction. 
Sheets and patches that are applied on a straight line must 
be corrugated along the line of welding. Smaller patches 
should be cut either in diamond or oblong shapes. 

Each foreman and welder who follows instructions will 
find his work more satisfactory and more easily understood. 
As his experience widens, he will doubtless submit sugges- 
tions for improvements and better methods. These should be 
carefully considered and if a better way is suggested, it can 
be adopted in place of any practice then in force. However, 
changes should be submitted to the supervisor of welding, 
who should always issue the instructions authorizing any 
change. 

Welding of cast iron, brass, cast steel, forgings and all 
heavy work that is done by the acetylene process must be 
preheated before welding. This is done to save gas and the 
welding will begin almost immediately after the torch is 
applied. As the acetylene operation is very costly, it can 
readily be seen that the heating of the heavy parts will 
eliminate a great deal of this cost. The preheating of cast 
iron, brass and other heavy castings is not only necessary 
for the saving of gas and time, but is also necessary in many 
cases to take proper care of expansion and contraction. 

Acetylene is dangerous if not handled carefully and extra 
precautions should be taken to eliminate personal injury 
and also possible damage to railroad property. All equip- 
ment that is in need of repairs should be taken at once to 
the tool room. Operators should have all parts of the body 
covered and well protected. They should not attempt to weld 
without using the proper glass to shield the eyes. All weld- 
ing operations should be screened from other workmen. In- 
sulation of all wires should be kept dry and in good con- 
dition. 

Instructions for Welding Boilers 


For purposes of standardization, the following rules have 
been drawn up to cover work on boilers: 


1. Welding will not be permitted on any part of a boiler 
that is wholly or in part in tension. 


2. Staybolts or crown stays must not be built up or welded 
to the sheets. 


3. Holes which are larger than 114 in. in diameter, when 
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entirely closed by welding, must be properly stayed. 

4. Only competent operators will be allowed to weld on 
boilers. | 

5. All parts must be clean before starting and must be 
kept so during the welding. 

6. When repairing fireboxes a number of small patches 
should be avoided and full sheets applied. 

7. Never cut through an old weld to apply a new patch. 

If a cutting torch has been used to bevel a sheet, a chipping 
hammer should be used to remove all the burnt metal caused 
by the torch. The back-step method should be used in all 
boiler welding. This insures better expansion of the sheets 
than the old method of continuous welding. On calking 
edges and seams the welding should extend on the under 
sheet the same thickness as on the top sheet. By this method 
the seam will present a sloping edge to the heat, thereby 
eliminating fire cracks in the top plate at the rivets. 

When welding jacket studs on a boiler head, the stud 
should be beveled on one end and the place to be welded 
on the boiler cleaned off. Then hold the stud in one hand 
and tack it to the boiler and weld completely around it. 
This eliminates drilling out the broken stud and tapping 
and renewing for a new stud. Care must be taken not to 
weld over the old stud as it is liable to leak. This method 
can be used for welding studs for oil pipes on the boiler, as 
well as sand pipe clamps and studs to the frames. 


Welding Work on Fireboxes 


When it is desired to weld a firebox without removing the 
back end, the welding edge should be prepared the same as 
on boiler sheets. Then bolt the sheet securely in place, 
taking care that there is a uniform opening of 1% in. all 
around the welding edge. Drill 14-in. holes, spaced about 
14 in. apart, and use two pieces of 14-in. by 2-in. by 4-in. 
boiler plate on both sides of the sheet. Clamp with 14-in. ma- 
chine bolts, being sure that all bolts are drawn tight. Rivet 
the top of the flue sheet to a point not less than 12 in. below 
the center of the crown, then start welding by using the back- 
step method, moving the clamps when necessary. Next weld 
the entire door sheet. All welding on riveted lap seams in 
a firebox should be applied to cover the entire edge of the 
sheet and should extend on the under sheet a width equal to 
the thickness of the top sheet. 

In welding around the door, cut outside of the first row 
of staybolts and trim the outside edge of the sheet just inside 
of the rivet holes. Bevel all edges 45 deg. and fasten the 
patch in place, using the same method as for side sheets. 
Remove the row of staybolts adjacent to the patch and use 
a sand-blast to clean the edges. Weld by the back-step 
method. 

In renewing the upper part of the door sheet, cut out a 
patch allowing enough metal so that the line of the weld will 
come below the second or third row of staybolts. This will 
take care of contraction. Have all edges beveled to 45 deg. 
and use a sand-blast to clean the edges. Butt weld to the 
crown and side sheets. The sheets should be held in po- 
sition by the same method as used for the side sheets. Weld 
by the back-step method. 

In welding the side sheets, cut the sheet 12 in. below the 
crown sheet. Remove all staybolts and rivets and also the 
adjacent row of staybolts in the upper sheet. Cut the door 
and flue sheet inside of the rivet holes and bevel each to 
45 deg. Place the sheet in position, using bolts in the 
mud-ring 1/16 in. smaller than the holes, and bolts in the 
top of the sheet with staybolts screwed in from the outside 
to force the sheet against the bolts to hold the sheet in po- 
sition. Sand blast the edges and weld the sheet at the top 
first, using the back-step method, then weld the door and flue 
sheet. Remove all bolts and rivets before the weld cools. 

Where possible, all side sheet patches should be cut either 
in diamond or oblong shape. Never allow more than 8 in. 
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in the vertical seam. When applying such patches, allow 
sufficient bolts to hold the sheet in position with staybolts 
screwed in from the outside to force against the bolts. Re- 
move the adjacent row of staybolts in the sheet. Clean the 
edges by a sand blast and weld by the back-step method, 
using a mild steel electrode. Remove the bolts and stay- 
bolts before the weld cools. 

For all leaky seams that are beyond calking, remove the 
rivets anu cut the outer sheet on a line with the center of 
the holes. Bevel the sheet to 45 deg., sand blast the edges 
and lap weld, filling the holes in the under sheet. This 
eliminates the renewing of a sheet that has worn edges. 

If a wrapper sheet is wheel worn 40 per cent. or less, the 
worn place can be replaced by welding. Remove all stay- 
bolts in the section to be welded and clean off by using the 
sand blast. Then weld to the original thickness. Care should 
be taken to weld around all staybolt holes so they can be 
tapped out to full thread. 


Flue Sheets 


For the front flue sheet, the welder should use a cutting 
torch and cut the sheet at the knuckle. If the top of the 
sheet is in good condition, cut just above the top row of flue 
If it is not in good condition, then cut out the 
entire sheet and bevel the edges to 45 deg. Place in position 
by using a strong back and tack weld around the sheet at 
points about 12 in. apart. Sand blast the edges and weld 
by the back-step method, using a mild steel electrode as in 
previous operations. 

In welding broken flue sheet bridges, it is best to cut 
the crack to 90 deg. and have a 1%-in. opening at the bottom. 
Clean off with a sand blast and drive an expander in the 
flue hole. Drive the expander out before the weld cools. 

For a three-quarter sheet cut between the top of the stay- 
bolts and throat sheet braces and remove the top row of 
staybolts. If the crown and side sheets are in good condi- 
tion, the flue sheet may be riveted. If not, then cut off 
behind the rivet holes and prepare the same as for welding 
a door sheet. Weld by the back-step method. 

For a whole sheet, if it is in good condition at the mud- 
ring, cut between the bottom row of staybolts and the 


- mud-ring. This saves time and the expense of removing the 


mud-ring rivets. 
quarter sheet. 

For a crack in the back flue sheet knuckle, bevel out the 
crack to 90 deg. from the water side, if possible. Sand blast 
the edges and weld by the back-step method, using a mild 
steel electrode. The weld should be reinforced % in. on the 
fire side. 

In welding flues, have the sheet and flue beads cleaned 
off completely with the sand blast, begin welding at the bot- 
tom center of the flue and finish at the top center. Never 
weld down on the side of a flue. Start welding at the top 
of the flue sheet and then finish each succeeding row before 
starting on the next. This will keep the heat down. 


Repairing Mud-Rings 


For a mud-ring patch cut out all defective parts and re- 
move the first row of staybolts adjacent to the cut. Bevel 
the edges of the sheet and patch and place the patch in 
position, using bolts 1/16 in. smaller than the rivet holes in 
the mud-ring. Use the sand blast to clean and weld by 
the back-step method. 

To prepare for the welding of a broken mud-ring remove 
enough from the bottom of the fire box plates to permit free 
movement of the welding tools. Vee out the mud ring to 
45 deg. on the top side of the crack, leaving a 14-in. opening 
at the bottom and force open the fracture by driving in a 
small wedge. This will take care of expansion. Clean off 
with a sand blast and weld. 

(Lo be concluded next month.) 


Weld in the same manner as for a three- 


A Few Points for Erecting Shop Men 


Practical Suggestions Leading to Smooth Operation, Greater 
Efficiency and Improved Working Conditions 


By William Hall 
Erecting Foreman, Chicago & North Western, Winona, Minn. 


OME of the larger shops have separate stalls for strip- 
ping the engines. This is desirable in either a large or 
small shop for then the erecting pits and surroundings 

can be kept cleaner, no lost motion or loss of time is experi- 
enced while waiting for the wheeling or unwhceling of the 
engines and the removal of the parts stripped, and it makes 
for efficiency. In shops where separate stalls are not used for 
stripping, no engine should be permitted to enter the shop 
without first having the pits cleared of all dirt and debris 
from the engine last occupying it, thus giving the men as- 
signed to that pit a clean place to work in and around instead 
of one littered up with all kinds of junk—nothing is so con- 
ducive to any man’s happiness and efficiency as cleanliness. 

Ash pans and fireboxes should be thoroughly cleaned be- 
fore the engine enters the shop. Such work should always 
be done over the cinder pit before crossing the turntable as 
this saves time and the shop drainage is not blocked up. 
Time and again I have seen an engine placed over the erect- 
ing pit with the ash pan filled with cinders and a great bunch 
of unburned coal in the firebox which is dumped into the 
pit, thrown out again, loaded into wheelbarrows and carted 
away to the ash pile. Again I have seen engines hauled 
dead from outlying points in this condition, whereas all this 
should have been left at the starting point. 

A good routing schedule is a wonderful help to the erect- 
ing foreman, providing it is efficient and lived up to in every 
department for then he can figure accordingly. Foremen’s 
meetings may help some but the better way, in my estimation, 
is to get each foreman into the office separately and go over 


*A paper submitted in the Erecting Shop Competition. 


his part of the various operations. You can then get his own 
true opinion of what is delaying him if delays occur. 


Importance of Special Gangs 


Specializing the work is an excellent assistance for the 
erecting foreman. For instance, special men for hanging 
guides, preparing and laying out shoes and wedges, special 
men on steam chests and rocker boxes,.and so on all through 
ii works out to advantage for obvious reasons. 

I first conceived the idea of specializing the work of the 
erecting department when I was an erecting foreman in one 
of the largest locomotive repair shops in Chicago. It was 
started in a small way first, then finally the whole shop was 
specialized. I worked the men into it gradually, being care- 
ful not to give out the idea of what my purpose was, but it 
worked out well and met with the approval of the men. 

There is very little work in the erecting department that 
can not be specialized. I had men whose work it was to fit 
pedestal binders, file jaws and lay out shoes and wedges. 
When done with the first engine out, they would move to 
the second engine out, as the list showed. Another gang 
would hang the guides, ream the bolt holes, put in the pistons 
and cylinder heads; another would be assigned all cab work; 
another reverse gear and throttle lever and quadrants; the 
next, eccentrics, straps and blades and hanging links; another 
gang would take the brake rigging, and so on throughout 
the whole locomotive. The number of men in each gang and 
the number of gangs would depend largely upon the size of 
the shop. That would be easy to determine. 

There is no difficulty whatever in training and developing 
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the men for the various classes of work. Care should be 
taken, however, in the selection of the men to start with as 
some may be more adapted for one particular work than an- 
other. That more can be accomplished by this method goes 
without saying as each gang would have the necessary tools 
and would see to it that its special work was made as easy 
for themselves as possible. Take the guide gang for instance. 
In order to help themselves, they would have bolts in the 
rough in stock, guide liners of various sizes would be gotten 
out in quantities instead of just as required when the work is 
distributed indiscriminately. 

In many shops the work of the erecting foreman is re- 
tarded by the boilermakers. In my opinion only small jobs 
should be performed by the boilermaker in the erecting de- 
partment as the machinists in that department cannot work 
to advantage and are delayed considerably when the boiler- 
makers are around. It is not only an inefficient way of 
working, but is not conducive to safety first. It is claimed 
that time is saved by doing some big jobs on the erecting 
floor without taking the boiler to the boiler shop, but my 
40 years’ experience tells me a different story. 


Value of a Clean and Orderly Shop 


The bunching up of engines on one pit is a deplorable 
condition and retards efficient working of the erecting de- 
partment. I have seen as many as four heavy engines 
stripped on one pit—1 do not here refer to the stripping pit. 
Anyone can imagine what a jumbled up mess it is when parts 
of several engines are left around, as is often the case. The 
condition is exaggerated when the engine is stripped for the 
boiler shop. Such a situation, however, can be avoided if 
before stripping the second or third engine the parts of the 
first are loaded and set away till wanted. The loss of time 
in sorting out the parts required would not only be in the 
interest of economy of time and material, but in line with 
safety, as men would not be tumbling over parts and injuring 
themselves. Again, in my opinion, engines should be washed 
off thoroughly outside and underneath before entering the 
shop. The shop would then be kept much cleaner and a lot 
of obscene language would be avoided. 

All pits in the erecting shop should be kept as clean as 
possible, well drained and of suitable length and depth so 
that they may be convenient for the men to work in. 


Other Factors Tending Toward Efficiency 


In the larger shops particular attention is given to crane 
service. In the majority of shops, however, ample crane 
service is conspicuous by its absence, although it is just as 
essential in the smaller shop as in the larger. It is a great 
time saver to have ample crane service. This service can be 
abused, of course, but this may be checked by good super- 
vision. 

As soon as an engine is stripped and the parts cleaned, 
the foreman should see that the various parts are distributed 
to the different departments as soon as possible and should 
follow them up as closely as is consistent so that no delay 
occurs. In the event that he thinks certain parts are going 
to be late in getting out, he should report at once to the gen- 
eral foreman so that he may take care of it, as often times 
he has pushed something ahead of them. Particular atten- 
tion should be paid to the running gear, such as wheels, 
driving boxes, etc., to see that they are being pushed by 
the machine shop for after an engine is wheeled the rest of 
the work goes along nicely if well managed. 

The distribution of the classes of engines on the erecting 
flodr is an important factor when output is considered. Care 
should be taken not to have too many of one class, or too 
many in for general overhauling or heavy repairs at the same 
time. The shopping of engines should be well balanced; 
that is, so many general, so many heavy and a certain num- 


ber for light repairs. 
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Another important factor is having the employees in each 
department well balanced. If the erecting department is 
undermanned, the other departments will flood it with fin- 
ished work, or, on the other hand if there are too many on 
the erecting side, more or less time is wasted waiting for 
this or that and this does not make for efficiency. 

Another factor tending towards efficiency of the erecting 
floor is keeping close watch over parts so broken or worn 
that they need replacing. Requisitions for such material 
should be made on the storehouse at the earliest possible 
moment and if in stock should be drawn out and gotten to the 
machine shop and the foreman of that department advised of 
what is required. If paris are not in stock, the general fore- 
man should be notified so that he may follow up the requisi- 
tion and bring pressure to bear where it will be the most 
effective. 

Special attention will be paid by an efficient erecting fore- 
man to the frames of the locomotive. He should be sure that 
the jaws are squared and the binders a good fit and well 
bolted. Shoes and wedges should bear well on the face of 
the jaw and not on the fillets, which might thereby cause 
the flange to break off. Driving boxes should be well fitted 
between the shoe and wedge for there you have the founda- 
tion of your engine. If these parts are well maintained the 
time between shoppings will be materially prolonged. 

One great trouble is that some of the men higher up have 
the word “output” so obscuring their vision that sufficient 
time is not given to the man in charge of the erecting de- 
partment to do a first-class job. Their slogan seems to be 
““get it together in as short a time as possible, regardless of 
the quality of the job.” If more attention was paid to the 
quality of the work done the time between shoppings would 
be reduced materially and the locomotive would be in service 
and earning dividends during a larger percentage of the time. 
I do not want to be understood as advocating taking more 
time than is absolutely necessary, but if a job is worth doing 
at all it is worth doing right. This will enable the locomotive 
to give better service, require less attention in the roundhouse 
and therefore be a more economical unit. 

There are a number of other ways in which an erecting 
foreman may increase the efficiency of his department: By 
having his men well organized, by quick distribution of his 
work to the other departments and following it up in due 
time, and by keeping a good supply of small materials on 
hand so that if a stud or nut is required he can furnish it 
without loss of time. Last, but not least, by keeping his men 
well satisfied, working with them instead of the men working 
for him, and by both working in the common interest of 
the railroad employing them. 
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The Fatigue Element in Accident Prevention: 


Accidents Apparently Vary in Direct Proportion to Fatigue—Human 
' Machine Requires Scientific Attention 


By William Baum 
President, William Baum & Co., Consulting Engineers, Milwaukee, Wis. 


N our day of highly developed industries, the success of 
a manufacturing enterprise depends greatly upon the 
care given to machinery and materials. Nothing can be 

left to chance. Types of machines are selected to suit exist- 
ing conditions and to operate at the proper speed with a 
minimum of friction. Steps are taken to prevent overloading 
and overheating. The greatest output is maintained con- 
sistent with long life and low depreciation. 

However, the mastery of these technical and economic 

phases of manufacturing is insufficient in a modern plant. 
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Fig. 1—Relation of Fatigue to Accidente—As to Time of Day 


During the last few years, industrial executives have come 
to the realization that there is another problem which equals 
or even surpasses in importance that of mechanical devices 
and materials—the problem of the human machine. A. P. 
Fleming, one of the ablest electrical engineers in England, 
summarized his opinion in these words: “I have no hesitation 
in suggesting that the most important of all the problems with 


* An address delivered at the Foremen’s Safety School, Milwaukee, Wis., 
January 15, 1924. This school is conducted by the Milwaukee Association 
of Commerce Safety Division, which is aftiliated with the National Safety 
Council. The sessions are held once a month during December, January, 
February, March and April. Sectional meetings are held from 7:45 to 
8:30 p. m.; These include the following sections: Machine shop, sheet 
metal, textile, woodworking, building construction, foundry, electrical: 
packers and tanners, and an All-Trades Section to cover trades not ‘n- 
cluded in the other sections. After a brief recess following the sectional 
mectings, general sessions are held from 8:45 to 9:30. The school is open to 
foremen, assistant foremen, superintendents, managers, safety supervisors and 
members of safety committees. In general, important phases of industrial 
betterment are covered, including accident prevention, production, labor turn- 
over, fire prevention and leadership. 
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which we have to deal, and one which will be of increasing 
importance in the future, concerns the human element in 
industry.” 

The safety movement deals primarily with the human ma- 
chine. Its leaders have long recognized the fact that the 
prevention of accidents increases output, reduces manufac- 
turing costs and is of great benefit to the workers. This 
movement, based on economic and humanitarian motives, 
commands our full support and co-operation. It is not gen- 
erally appreciated that fatigue causes accidents and that the 
fear of accidents causes fatigue. 

What is fatigue? What are its causes and effects? 


What is Fatigue? 


o 

All work, either physical or mental, produces in the body 
poisonous substances causing fatigue. The degree of fatigue 
depends, of course, upon the condition of the worker. The 
same amount of effort will produce greater weariness in a 
weak person than in a strong person; in a person poorly 
nourished than in one well nourished; and in boys and girls 
more than in grown-up men. Many people who are always 
tired suffer from intestinal poisoning, the results of indiges- 
tion being similar to those of excessive work. We have an 
analogy in the automobile engine which becomes fatigued 
when there is an excess of carbon in the cylinders. This 
carbon must be gotten rid of before the car can operate satis- 
factorily. In the human machine, the indigestible portions 
of food are waste matter, just as carbon is the incombustible 
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Fig. 2—Relatlon of Fatigue to Accidents—As to Day of Week 
portion of gasoline in the automobile engine. Both must be 
eliminated. 

There is a distinct connection between fatigue and acci- 
dents. In the hours when fatigue of the worker is still 
slight, there are scarcely any accidents, while in the sections 
of the working day when fatigue has grown to an appreciable 
extent, the number of accidents increases. This is clearly 
illustrated in Fig. 1, which shows the relation of accidents to 
the hours of the working day. Between 11:00 and 12:00 
o'clock in the morning, and between 4:00 and 5:00 o'clock 
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in the afternoon, when fatigue has grown, the largest num- 
ber of accidents occur. | 

_ The relation of accidents to the days of the week, shown 
in Fig. 2, is of considerable interest. On Monday, the num- 
ber of accidents is slightly larger than on Tuesday and 
Wednesday, a fact well known to industrial managers. 
Toward the end of the week, the accident curve rises sharply, 
reaching lts maximum on Saturday (full day). That an 
increase Of fatigue endangers safety, could be shown by 
numerous statistical data collected by governments and in- 
surance companies. 

i Minimizing Fatigue 

The difficult problem arises as to how to eliminate or at 
least minimize fatigue. The conclusions which can be de- 
rived from the curves suggest the introduction of rest periods 
and a shortening of the working day. In Europe, short rest 
pauses in the morning and afternoon are quite common, and 
it is claimed that the results are more satisfactory, particu- 
larly from the standpoint of output. It is impossible to 
specify the correct number of working hours per day to fit 
all cases. The best results will be obtained by a careful 
adjustment of the working hours to the conditions of the 
operation concerned. 

General improvements in the working conditions contribute 
greatly to the elimination of fatigue. Dazzling lights im- 
properly arranged, which strain and irritate the worker’s 
eyes, should be avoided. Ventilation may often be improved ; 
dry air can be washed and moistened. Noise, a great cause 
of fatigue, should be reduced as far as possible. Chairs for 
work and rest may be designed to be more comfortable. 
Workers should have sufficient time to eat their lunch without 
hurry, so that digestion is, facilitated. The management has 
many other opportunities to do its share toward the elimina- 
tion of fatigue, the reduction of accidents and the increase 
of efficiency in the plant. A scientific analysis of all factory 
operations will greatly contribute to the elimination of fatigue. 
It has been shown that a motion study usually reveals use- 
less, ill-directed and inefficient movements of the workers. 
As socn as these false movements are discarded, the worker 
can perform the operation with the least effort and the largest 
resulting wages. 


Relation of Fatigue to State of Mind 


There is no question that the worker’s state of mind bears 
an important relation to fatigue. If wages are too low or 
unequalized, the workers become dissatisfied. output suffers 
and fatigue increases. The importance of well equalized 
production standards and wage rates cannot be overstated. 
The only available methods to bring about equalized con- 
ditions is through “time study.” a procedure which times 


the elements of the operations, adding suitable allowances. 


for fatigue and personal requirements. A further improve- 
ment may be made by introducing a wage incentive plan 
which is based on these time studies and which establishes 
the identity of interests between employer and employees. 
There are many concerns today which operate so-called gain- 
sharing plans with the result that production per operator 
and earnings per hour increase, manufacturing costs and 
labor turnover decrease and accidents are rare. Such results 
are possible only if working conditions are as good as they 
can be made. 

The problem: of handling labor on a scientific basis 1s 
still regarded by many as academic and impractical. There 
are as yet many conservative employers who prefer to rely 
upon their past experiences in dealing with the problems of 
labor. But the day is approaching when executives will take 
advantage of the experiences of those who have taken the time 
to analyze the human machine with the same care and 
scientific attitude that is applied to the mechanical machine. 
Questions of safety, output, costs and efficiency cannot be 
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divorced from the human element. Industrial peace and 
prosperity can Le made a reality through concerted efforts 
based upon scientific principles and dictated by high-minded 
motives. | 


A Jig for the Heald Grinding 
Machine 
HEALD internal grinding machine can be readily 
utilized for grinding air pump main valve bushings 
and small work of a similar nature by the use of the jig 
shown in the sketch. The jig is made of cast steel with a 


base 8 in. by 6 in. and is 7 in. high. This height is suf- 
ficient to permit any necessary vertical adjustment of the 
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This Jig is Used for Grinding Air Pump Valve Bushings on a Heald 
Machine 


table. A groove 3 in. wide and having a 45 deg. slope is 
machined across the top for holding the work. As shown in 
the illustration, the work to be ground is placed in this 
groove and is then clamped down to the jig by bolts, the 
heads of which fit in slots machined on the side for this 
purpose. The jig itself is secured to the table by means of 


View Showing the Jig Holding a Valve Bushing That ls Being 
Finished on the Inside 


a single bolt. The head of this bolt fits in a T-slot in the 


table and extends up through the base of the jig. The jig is - 


prevented from turning by bolting a block on the table against 
the side or back. 

The work is removed and replaced in the jig by loosen- 
ing or tightening the nuts on the clamping bolts. 
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HE Betts Mathine Works of the Consolidated Machine 
T Too] Corporation, Rochester, N. Y., has developed a 
new design of car wheel boring machine with several 
new features of labor-saving value. These features include 
an automatic chuck and independent power rapid traverse 
to both the boring and facing spindles. This enables the 
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A Car Wheel Borer Equipped with an Automatic Chuck and Power 
Traverse 
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workman to perform all the operations that are necessary 
with the least amount of manual labor and in the quickest 
possible time. The controls and levers are placed within 
easy reach of the operator and any desired adjustments of the 
tool may be made easily and quickly. 
The boring spindle is of heavy rectangular section. The 
facing spindle is self-contained in the frame of the machine 
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Car Wheel Borer with Labor-Saving Features 


and has a bearing in a square guide on the under side of the 
frame, thereby supporting the facing tool close to the cut. 
The facing tool slide has sufficient vertical adjustment to 
accommodate the varying heights of wheel hubs. The power 
rapid traverse of the boring and facing spindles is inde- 
pendent so that rapid traverse may be used on one while 
feed is being used on the other. This feature allows the 
operator quickly to raise the spindle by power when the 
wheel is bored. This is done by simply throwing the rapid 
traverse lever in the direction the operator desires to move 
the spindle. 

Six feeds are provided to both heads. These feeds are 
obtained through selective sliding steel gears which may be 
changed while the machine is running. When the roughing 
cutter has passed through the wheel, the operator can throw 
the proper feed lever, thereby instantly throwing in the 
finishing feed without stopping the table. “Two-in-one boring 
tools can be used to the greatest advantage. The boring 
spindle is also equipped with a counterbalance weight so 
that it may be raised and lowered by means of a crank handle. 
This is a convenient arrangement in case it is desired to make 
close adjustment. When the spindle is elevated, this counter- 
balance weight enters a chamber in the frame and is, there- 
fore, out of the way of the operator. In the design of the 
machine the manufacturers devoted a great deal of time and 
attention to improvement for facilitating the work. 

The automatic chuck is controlled by a reversing friction 
clutch so that it is unnecessary to stop or reverse the motor 
when closing or opening the chuck. When the driving clutch 
is thrown in, the table starts to rotate and the jaws move 
towards the center, gripping the wheels with the full driving 
force of the motor, and the heavier the cut the tighter the 
jaws will grip. When the bore is finished, the table is 
stopped by means of a band brake operated by a foot treadle 
and the clutch is then thrown to the reverse direction, causing 
the jaws to open instantly, without stopping the motor. This 
band brake also serves the purpose of enabling the operator to 
stop the table and caliper the bore of the wheel without any 
danger whatever of loosening the grip of the jaws on the 
wheel. The treadle is located at the side of the machine in 
a convenient position for the operator. 

Four table speeds in geometrical progression are provided 
and are obtained through hardened steel sliding gears 
located in the base of the frame where they run in a bath of 
oil. Either the mechanical hoist, as shown in the illustra- 
tion, or the pneumatic hoist may be supplied. In case the 
mechanical hoist is used, it is driven by a belt from the 
main drive shaft so that only one motor» is required per 
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machine. All control levers are located on the right hand or 
operating side of the machine where they are within easy 
reach of the workman at all times. This machine has a 
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capacity for boring wheels up to 42 in. in diameter, the table 
being 52 in. in diameter. It can be furnished either with or 
without a facing tool for finishing the hubs. 


Power Squaring Shear with Overhead Drive 


ERTSCH & COMPANY, Cambridge City, Ind., has 
B recently begun the manufacture of a power squaring 

shear equipped with an automatic hold-down which is 
self-adjusting for sheets of different thicknesses. This hold- 
down is so constructed that the operator can see the shearing 
line at any point on the table. The machine is operated at 
about 35 strokes per minute by a 10-hp. constant speed 
motor running at about 1,100 r. p. m. The principal cast- 
ings used in its construction, including the gears, are made 
of semi-steel. 

The frame bearings for the eccentric shaft have split boxes 
which may be adjusted to take up wear. This arrangement 
also permits the removal of the eccentric shaft without dis- 
mantling the frames. The crosshead bearings are provided 
with gibs to take the wear and also to keep the blades in 
proper alinement. The blades have four cutting edges that 
may be reversed as desired. The table is adjustable to allow 
for regrinding the blades. 

One of the special features of the machine is the arrange- 
ment of the center bearing on the back side of the crosshead. 
This makes the machine more rigid and tends to keep the 
blades in alinement. This bearing is held by a heavy cross- 
tie casting bolted to the frame and is made adjustable to 
take up wear. 

This machine, known as the No. 4 overhead driven power 
squaring shear, has a 6-in. throat and is 8 ft. 4 in. between 
housings, with a capacity to cut 14-in. and lighter soft steel 


sheets up to 8 ft. in length. Center bearings are provided 
for the crosshead, eccentric shaft and driving shaft. An 
automatic clutch with hardened steel jaws, and cut gears, 


A Power Squaring Shear of Rigid Construction 


are also important features of the design. A full set of front, 
rear and side gages is furnished with the machine. Its 
weight is approximately 25,000 lb. 


Machine for Bending Pipe and Tubing 


PIPE bending machine capable of bending brass, 

A copper or steel tubing without the liability of crimp- 

ing or flattening has recently been developed by the 
Pedrick Toot & Machine Company, Philadelphia, Pa. 

As shown by the illustration, the device is of comparatively 

simple construction. A face plate, with gear teeth cut on its 


Pipe-Bending Machine with Grooved Roll in Place 


periphery, is made to revolve in an outer casing. A hand 
lever is attached to a pinion which meshes with the face 
plate, thereby increasing the leverage so that its operation 
requires little manual effort. A flat steel piece containing a 
number of holes for the adjustment of the resistance stud, 


is attached to the outer casting in such a manner that it 
does not move with the face plate. An upright stud fastened 
to the face plate is adjusted radially by a set screw. This 
stud is provided with a roller in order to reduce the friction 
of carrying the pipe around the form. 

Located in the center of the machine is another stud over 
which are slipped the grooved rolls of the desired size. 
These rolls are made with various sized grooves to suit the 
diameter of the pipe or tubing to be bent and also in various 
radii in order to obtain the shape desired. The degree or 
angle of the bend is determined by the arc through which 
the face plate is moved. As the machine can be set to any 
bending radius, the number of identical shapes that can be 
made is practically unlimited. 


The machine may be bolted to a stand, bench or stanchion 
and it can handle any length of pipe. Rolls can be used 
that will take all sizes up to 4 in. in diameter. Short pieces 
are easy to handle and this permits cutting to length, thread- 
ing if necessary, and then bending to the desired radius. 


Where the tubing is of heavy material with walls ap- 
proximately as thick as ordinary wrought iron and steel 
pipe, bending is not a difficult problem, but anyone who has 
attempted to bend thin tubing knows the ease with which it 
is dented, crimped or flattened. It has been the usual prac- 
tice to fill such tubing with sand, resin or some other rein- 
forcing material to prevent such trouble, but this method 
has not always been satisfactory. It is claimed by the 
manufacturers that this machine will eliminate any liability 
of undesirable distortion. 
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Two Electric Hand Tool Developments 


and socket wrench. The tool has been designed for heavy 
production work and for driving large wood screws, lag 
screws, and running up nuts on large bolts. The spindle is 
equipped with a positive clutch which automatically disen- 
gages when the forward pressure on the tool is released. 
The patented pistol grip and trigger switch, as shown in the 


WO developments in the adaptation of electric driven 
hand tools to railroad shop work are shown in the 
illustrations. The tools are manufactured by the Black 
& Decker Company, Baltimore, Md. One is a portable elec- 


Black & Decker Portable Electric Drill 


tric drill with a capacity for handling any size drill up to 
5/16 in. in steel. This drill is similar in design to the 
Black & Decker 4-in. drill, but has a more powerful motor 
and other parts in proportion to its size. It is equipped with 
a three-jaw gear nut chuck for straight shank drill bits. It 
weighs Seven pounds and has a no load speed of 1,400 r.p.m. 
It is equipped with pistol grip and trigger switch. 

The other tool is known as the No. 3 electric screw driver 


Portable Electric Screw Driver and Socket Wrench 


illustration, is standard equipment on this tool. - A uni- 
versal motor is used to furnish the power and it can be sup- 
plied for all standard voltages up to 250 volts. 


A Double Surfacer for Heavy Production 


S the result of a careful study of the requirements of 
a production surfacing machine, the Oliver Machinery 
Company, Grand Rapids, Mich., has developed a 
surfacer which is intended to give continuous service under 
high speeds for finishing work, as well as under heavy duty 
high speed roughing cuts. This machine is built in two 
sizes to surface simultaneously two sides of work up to 30 in. 
or 36 in. wide and up to 8 in. thick, at four rates of speed; 
namely, 26 ft., 46 ft., 72 ft. and 108 ft. per min. The top 
cylinder will take cuts up to 34 in. thick and the bottom 
cylinder will take cuts up to % in. thick. The bottom 
cylinder may be lowered below the bed line, allowing the 
Machine to be used as a single surfacer if desired. Pieces 
as short as 6 in. when feeding continuously and as short as 
ĉl in. when feeding one at a time may be surfaced without 
dubbing the ends. Sectional infeed rolls and a sectional 
Chip breaker are regularly furnished with 2-in. sections to 
€nable many narrow strips to be surfaced simultaneously, 
thus increasing the production of the machine. The knives 
Of the top cylinder can be quickly jointed without stopping 
the machine assuring greater production hours. This is also 
an improvement in the design of the machine on account of 
the time it formerly required to do this work. 

An exclusive feature of this machine is the improved 
design of the pressure bars and outfeed pressure plate. This 
Amprovement eliminates dubbing the ends of the work or 
Causing wavy cuts and thus assures uniform thickness. The 

arings of the feed system are of a special alloy anti-friction 

ronze and are easily replaceable. Two double-row ball 
arings are used at each end of both the top and bottom 
Cylinders, with a distance collar and large lubricating cham- 
r. This arrangement tends to minimize friction and to 


resist any bounding tendency of the cylinders. The Alemite 
system of lubrication is used for all bearings. A unit system 
of construction is used in which all the major parts with 


improved Surfacing Machine Designed for Continuous Service at 
High Speeds 


their accessories are assembled together and located in the 
machine as a unit. All moving parts are enclosed and 
guarded. 

The power hoist for the bed has an automatic release to 
eliminate any possibility of damage due to the operator's 
neglect. The bottom cylinder housing has a self-contained 
bracket supporting the table, on which the bottom cylinder 
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yoke slides out for quick setting and jointing, and for grind- 
ing the knives. Grinding can be done without removing 
the cylinder from the machine. A built-in shaving chute 
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directs shavings from the bottom cylinder towa:ds the rear 


of the machine and provision has been made fo. an exhaust 
connection. 


Improvements in the Rogatchoff Adjustable Cros-head 


passenger locomotives of the adjustable crosshead made 

by the Rogatchoff Company, Baltimore, Md., has shown 
the possibility of some small improvements in the details of 
construction, which have been incorporated in those lately 
applied. The square nut on the inner end of the wedge bolt 
is now fitted snugly with a 12-in. wrench fit, and after it has 
been applied, the extended end is upset, as indicated in the 
detail drawing. After the wedge bolt and wedge have bren 
assembled and the outer hexagon nuts adjusted and locked, 
a washer with a square hole is slipped over the end of the 
bolt and electrically welded in place. Its consequently is 
impossible for the locks nuts to come off and be lost. 

As now made, the adjusting feature has been rendered 
practically fool-proof. Even though the bolt should be 
turned the wrong way and left loose, it cannot come apart. 

After the lost motion has been taken up by the wedge and 
the slipper and crosshead body have been locked by the 
through bolts, the wedge is then no longer depended upon. 

The portion of the shoes which fits between the crosshead 
sides is now machined with straight parallel sides instead 
of tapered sides, as employed on early installations. No 
fundamental modifications, however, have been found neces- 


(CC passenger lo and extended use on heavy freight and 
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Rogatchoff Crosshead as Applied to Canadian National 
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sary to improve the adjusting features, which have been 
used for some time. 
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Installation of the Rogatchoff Crosshead Showing Wedges and 
Shoe Bolts 
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A Two-Column Hydraulic Press 


HE Oilgear Company, Milwaukee, Wis., has an- 
nounced a new line of self-contained, two-column 
hydraulic presses. These presses are built in several 

sizes, ranging from 15 to 50 tons’ capacity and with the platen 
placed either 14 in. or 30 in. from the floor. The daylight 
space, width between the columns, and stroke of the ram are 
dimensioned to suit the requirements of a variety of work. 
These presses are equipped with a pump having a maximum 
delivery of 3,060 cu. in. of oil per min. and a maximum pres- 
sure of 1,000 lb. per sq. in. Several control mechanisms can 
be furnished for the pump, such as a plain hand control, as 
shown in the illustration, foot treadle or semi-automatic 
control. In all cases a single-acting lever gives instant con- 
trol of rapid advance and return of the ram, and also con- 
trols the pressing speeds regardless of the resistance. 

A differential quick advance to the rame can be obtained 
with either a hand lever or foot treadle control, which will 
allow the ram to be advanced to the work at double the 
pressing speed. The pump is so protected that the ram may 
be run against a positive stop without injury. 

These presses have been designed for broaching, assem- 
bling, die work, forming, embossing, stacking, straightening 
and miscellaneous work where pressing action is required. 
One of their features is that the ram may be run against the 
work to any predetermined pressure and held at that pressure 
indefinitely, without pulsation. 

The principal claims are sensitiveness of control and a 
smooth, positive motion of the ram, all in a self-contained 
unit requiring no accumulator. There are no expensive 
operating valves. The press can be driven from any constant 
speed source of power’and is fully protected against damage 
from stalling or over-running. 


Self-Ccntained Hydraulic Press Built in Sizes Varying from 15 to 
20 Tons 


A Double Spindle Threading Machine 


MACHINE designed primarily for threading work in 


A to allow the operator to check and start a second piece 
while the first is being completed, is now manufactured by 
the Geometric Tool Company, New Haven, Conn. A number 


Geometric Machine With a Wide Range of Threading Combinations 


of threading combinations are possible with this machine. 
Both spindles may be fitted with die heads for external 
threading only or with collapsing taps for internal thread- 
ing, or one spindle may carry a die head and the other a 
tap for handling work which requires both an external and 


which the threading time for both pieces is sufficient | 


internal thread. The same combination may also be em- 
ployed for separate external afd internal threading when- 
ever work of such character is required. 

The bed of the machine consists of a casting, carrying the 
two spindles, which are mounted in large bronze bearings. 
The spindles are driven by a single pulley, located at the 
rear of the machine, but they can be driven independently 
by means of the change gear levers at either side of the 
machine. Each carriage is fitted with a two-jaw chuck. The 
chuck is operated by a hand wheel, and special bushings or 
holders can be furnished to suit various classes of work. An 
adjustable swinging gage on the side of the carriage provides 
an accurate means of setting the work for a predetermined 
length of thread. An adjustable stop on the trip rod ahead 
of the carriage governs the opening of the die head and the 
length of the thread to be cut. The adjustable stop back of 
the carriage controls the closing of the die head. 

Both spindles are operated and controlled in exactly the 
same manner. This facilitates the operation of the machine 
for the standpoint. of production. 

A single geared pump, driven from the main shaft by 
bevel gears and a flexible shaft, forces oil from the reservoir 
through the spindles and die heads against the work. When 
equipped with the collapsing tap or high speed tapping 
device, the oil is fed through pipes on the outside of the 
machine. The lubricating system may be easily removed for 
cleaning and inspection. 

The change gear levers on the sides of the machine control 
the spindle speeds independently, and may be set to furnish 
the proper speeds for the threads being cut. The speed 
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given will be found satisfactory for the average run of 
work, but may be varied to suit special conditions. A safe 
cutting speed for any diameter is one which will insure 
the maximum production without causing excessive wear on 
the chasers. If the speed for which the machine is designed 
is too fast to permit this, it should be run more slowly, 
regardless of the index. 
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This machine will cut threads of the following diameters: 
34, %, 1, 1%, 1%, 1% and 1¥% in. The greatest cutting 
length at which the swinging gage can be set at one time is 
9 in. With resettings, a length of 14 in. may be obtained. 
The floor space required is 48 in. by 65 in. The speed of 
the countershaft is 296 r.p.m., and the net weight of the 
machine, 2,165 Ib. l 


Solder Pot With Automatic Heat Control 


been added to the line of devices manufactured by 

J. D. Wallace € Co., Chicago, IN. The automatic 
control simplifies the problem of heating babbitt, white 
metal, wax and other materials that are slow conductors of 
heat. The main objective in its design is to overcome oxida- 
tion and it so operates that when the solder has been heated 
to 600 deg. F., an automatic contfol prevents a further rise 
in temperature. This control is an’ adaptation of the prin- 
ciple used in the steam gage. A volatile substance, which is 
very sensitive to heat, actuates a Bourden tube, which makes 
and breaks the electric circuit, thus controlling the tem- 
perature of the contents of the pot. 

The pot will accommodate 15 lb. of solder and will heat 
this amount to 600 deg. F. in 20 to 25 min. Its quick 
action is due to the fact that a'900-watt heating element is 
built around the entire container and heat is thus applied 
to all parts of the sides and bottom of the container simul- 
taneously. i 

Once the container is filled and current turned on, it 
requires no attention until refilling is necessary. The pot 


A N electric solder pot with automatic heat control has 


weighs only 13 lb. and operates on either 110-volt or 220- 
volt alternating or direct current. 


This Solder Pot Eliminates Oxidation by Thermostatic 
Temperature Control 


Locomotive Type Crane 


HE locomotive type crane, made by the Baker R & L 
Company, Cleveland, Ohio, has been completely re- 
designed for railroad use, the new crane, shown in 
the illustration, having a wide field of usefulness not only 


A Baker Locomotive Type Crane Speeds Heavy Repair Work in 
an Enginehouse 


in enginehouses but in all railroad departments where heavy 
material must be handled without the aid of overhead travel- 


ing cranes. With an 8-ft. boom and 60-in. wheelbase the 
new crane may also be operated inside a standard box car 
and thus greatly reduce the number of laborers required for 
loading and unloading these cars. 

For enginehouse use the new Baker crane can be pro- 
vided with a standard 12-ft. or longer boom up to 19 ft. 
With the latter length a lift of 192 in. can be obtained at a 
95-in. radius and the crane is therefore suitable for reaching 
over the tops of locomotives and removing front doors, dome 
casings or covers, dry pipes, air compressors, or other parts 
high up on the locomotive which ordinarily require the effort 
of oo men and more or less Jaborious work to remove or 
apply. 

A short, auxiliary boom can be furnished when desired 
for working underneath the running boards, greatly facilitat- 
ing the removal of heavy rods, crossheads, pistons, etc., which 
on modern locomotives have far outgrown the point where 
they can be readily put up by hand. When not in use this 
auxiliary boom can be folded up out of the way. 

The special feature of this crane is that all of its move- 
ments are electrically driven with one motor for propelling 
the trucks, a second for swiveling the crane and a third 
which drives the main hoist. The main hoist consists of 
two drums, one for lifting the hook and the other for racking 
the boom. Power is applied to either of these drums by 
means of magnetically-operated clutches. 

The rated capacity of the crane is 3,000 lb. at a 7 ft. 
radius, the hoisting speed at that load being 7 ft. per min. 
and the traveling speed 265 ft. per min. As shown in the 
illustration, the boom is long enough to perform practically 
all the heavy lifting, such as side rods, air pump and main 
reservoir, around a locomotive. 


Marcu, 1924 


RAILWAY MECHANICAL ENGINEER 


189 < 


A Hack Saw Redesigned for Motor Drive 


has redesigned its high speed hack saw, known as No. 

2A, for operation by an electric motor. This machine is 
already in use in a number of railroad shops. With the 
exception of the driving mechanism, it is of the same con- 
struction as the regular No. 2A type. As shown in the illus- 
tration, the motor sets on a platform that is part of a bracket 
attached to the end of the bed. The saw is driven by a chain 
and sprocket wheel directly connected to the motor. The 
driving mechanism is entirely enclosed by a wire mesh safety 
guard. 

The machine is equipped with a special three-speed trans- 
mission, which provides the proper speeds for cutting any 
kind of material. It is equipped with a quick-acting vise, 
which swivels on the table bed and grips the stock close 
up to the saw blade, thus enabling the operator to cut short 
pieces at any desired angle. As shown in the illustration, 
the vise is operated by means of a handle that extends beyond 
the end of the machine, which makes it easily accessible. 

The lift for the non-cutting stroke is secured by an auto- 
matic device, which prevents the blade from dragging back, 
no matter how great the pressure. The blade cuts through 
the material by gravity which tends to prevent injury to 
the teeth. A positive circulating pump applies a cutting com- 
pound to the blade and an automatic stop throws out the 
clutch when the material is cut through. There are only ten 
moving parts in the machine. Its actual capacity is 614 in. 
by 61 in. and it uses blades from 10 in. to 14 in. in length. 


Tim Racine Tool & Machine Company, Racine, Wis., 


The floor space required is 30 in. by 44 in. and its net 
weight is 710 Ib. 
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Belt Driven Hack Saw Which Has Been mecesigned for Motor 
Operation 


Internal Grinder Equipped with Universal Table 


VERTICAL internal grinder equipped with a suction 
fan for removing chips and dust, a dialing mechanism 
for adjusting the eccentrics and a universal table, 
has been placed upon the marxet by the Hi-Way Service 
Company, South Bend, Ind. This grinder is known as the 
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Vertical Grinder Driven by a Two-Horsepower Motor Mounted In 
the Rear of the Head 


Williams vertical cylinder grinder. The head consists of a 
unit casting and contains all the working parts, which are 
lubricated by oil bath, oil vapor and oilers. The arbor is 
made up of two eccentrics, one within the other, giving the 
grinding spindle a planetary adjustment for feeding the 
wheel to the work. It is driven through a worm and worm 
wheel by a two-speed motor that is mounted on the side of the 
head. 

The grinding spindle rotates at a constant speed of 7,000 
r.p.m. and is carried on a double row of annular ball bear- 
ings. These bearings carry the weight of the shaft and also 
take care of the thrust load. The center bearings are of 
bronze. The lower bearing at the grinding wheel end is made 
from high-grade bronze, tapering and adjustable to take up 
the wear. This spindle is driven from a two-horsepower 
vertical motor mounted on the rear of the head, through a 
flexible idler that maintains uniform belt tension. Various 
spindle speeds are provided by interchangeable pulleys on 
the wheel spindle and motor shaft, enabling the use of large 
or small diameter grinding wheels for grinding holes of dif- 
ferent size. 

This unit head and power plant can travel up and down 
between heavy columns at the will of the operator. The 
columns are provided with V-ways and heavy gibs that are 
counterbalanced by weights in each column. The column is 
of twin design, cast together at top and bottom, making a 
stiff and rigid casting. The ways provided for the head 
travel are cast integral, machined and hand scraped to a 
perfect fit. 

The base is of heavy construction and supports the twin 
column and universal table. In grinding large single cylin- 
ders, the universal table can be removed from the T-slotted 
base and the work clamped direct onto the base which 1s also 
provided with slots. 


190 RAILWAY MECHANICAL ENGINEER 


VoL. 98, No. 3 


Side Handle Portable Drill 


HIGH-SPEED portable drill suitable for wood and 
metal drilling has recently been placed on the market 
by the Hisey-Wolf Machine Company, Cincinnati, 

Ohio. The machine is of sturdy construction, small and 
compact, and is as light in weight as good practice will per- 
mit. All parts are easily accessible, which was made an im- 
portant feature in its design in order to reduce maintenance 
costs. All bearing surfaces are equipped with ball bearings. 
The lubrication for all the bearings, gears and other moving 
parts in the gear end of the machine is supplied from the 
gear transmission case, while the ball bearing on the top 
head is packed with grease. All gears are machined and 
are heat treated in order to secure toughness and long life. 
, The illustration shows the type designed for drilling hard 
metal, where a slow speed is often preferred. It can be 
operated on either 115 or 230 volts and runs at a no load 
speed of 1,250 r. p. m. At normal load, its speed is 760 
r. p. m. and it has a capacity in steel of 5/16 in. It has an 
overall length of 14 in. and weighs 12 lb. in working order. 


A quick cable connector permits the making of cable repairs 
and renewals without dismantling the machine. 


A Portable Electric Drill Adapted for Wood and Metal 


Hose Coupling and Spider Hose Mender 


N view of the great amount of compressed air used in 
| railroad shops, enginehouses and car repair tracks it is 
plain that this air should be used as economically as pos- 
sible. Morcover the efficient operation of thousands of 


Fig. 1—Lowney Hose Coupling—Taper Gasket on Male End 


pneumatic tools is dependent on the supply of an adequate 
amount of compressed air at the pressure required to operate 


the tools. A leaky hose, if it occurs too often, is the cause of 
considerable waste and unnecessary expense. 

Realizing these facts and their relation to tight hose con- 
nection fittings the Gustin-Bacon Manufacturing Company, 
Kansas City, Mo., has developed a coupling and a Spider 
hose mender designed to be positively air tight. The 
coupling is a simple, positive connection without springs or 
locking teeth, the connection being made and wear taken up 
by turning a swivel nut. 

Referring to Fig. 1 the construction of the coupling and its 
various parts will be evident. The gasket fits in a taper 
groove in the male end and turning the swivel nut forces 
the gasket against the shoulder in the female end. The 
gasket is said to be easily applied and not subject to blowing 
out. Special provision is made to prevent the couplings 
themselves from blowing out of the hose by a method of 
clamping shown in Fig. 2. 

The G-B Spider hose member, that is shown below in 
Fig. 2 has been designed as a simple, rapid and effective 
method of splicing air hose or joining the ends after a defec- 
tive piece has been cut out. In applying this fitting all that 
is necessary is to cut the ends of the hose square, lubricate 
the nipple ends of the mender, slip the hose over the nipples 
and hammer the points into the hose. It is said that this 
mender will not leak or pull out under high pressures. An 
important advantage of this device is that on account of its 
short length there is practically no interference with the flex- 
ibility of the hose. This coupling and mender has been 
recommended as a useful adjunct to the air line repair man’s 
supply of material for making hasty repairs. 


Fig. 2—View Showing Wire Clamp Arrangement and ‘‘Scide-’’ Hos2 Mender 
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Portable Crank Pin Turning Machine 


HE illustration shows a portable crank pin turning 

machine bolted to the end of a crank pin on a locomo- 

tive driving wheel. The H. B. Underwood Corpora- 
tion, Philadelphia, Pa., manufacturers of this device, have 
developed this method of attaching the machine to the pin to 
assure perfect alignment of the cutting tool in respect to the 
axis of rotation. It is made in two sizes; one with a capacity 
for turning pins from 4 in. to 10 in. in diameter, with an 
extension slide up to 16 in. in length, and the other with a 
capacity for pins from 6 in. to 131% in. in diameter and a 
21-in. extension slide. 

One of the advantages claimed for this machine is that 
the cutting tool and work is in full view of the operator at 
all times. The tool is fed longitudinally by a star wheel 
actuated feed screw. The feed is automatic, variable, and 
can be reversed as desired. The equipment, as shown in 


the illustration, is comparatively light and well balanced, ` 


which tends to insure a steady cutting speed and accurate 
work. 

Its operation is simple. The stationary spindle is fast- 
ened to the end of the crank pin and the slide that holds the 
tool is revolved around the spindle. An adapter bushing 
aligns the tool concentric with the original center. Special 
adapter bushings may also be made for this machine to suit 
other types of work. A revolving sleeve, mounted on the 
spindle, carries the tool slide to which the cutting tool is 
fastened by means of a tool post and clamp screws. It is 
driven by machine-cut spur gearing, and can be adapted 
either for air, motor, pulley or hand power drive. The net 


weights of the two sizes of this machine are 411 lb. and 
668 lb. respectively. 
This crank pin turning machine has been successfully used 


Portatlie Crank Pin Turning Machine Operated by Air Motor 


in a large number of railroad shops. On account of its com- 
paratively light weight it can be easily transported to any 
place desired around the shop and adjusted on the crank pin. 


Press for Producing Staybolt Blanks 


HE illustration shows a coining press built by the 
T Ferracute Machine Company, Bridgeton, N. J., fitted 
with dies and attachments required to produce stay- 
bolt blanks. The square head is formed and the bolt blank 
is cut from the end of the bar in the same operation. The 


Making %-Inch Stayboit Blanks from a Steel Bar 


. the pension system. 


average production for this machine is at a rate of 30 blanks 
per minute. 

The press is of compact construction, the frame being 
constructed from a solid casting with but 14 in. between the 
columns. The stroke of the press is 2 in. The ram is forced 
upward by the action of steel toggles which are actuated by 
a 6-in. steel shaft at the back of the press. The head, to 
which the upper die is attached, can be adjusted downward 
as much as 14 in. by means of a wedge adjustment operated 
by a screw. A bolt at the top of the press keeps the head 
firmly up against the frame. The spring shown in the illus- 
tration has sufficient.tension to take the entire weight of 
the head when operating the wedge adjustment. The form- 
ing dies are V-shaped and there is an adjustable gage at the 
back of the press so that bolt blanks of various lengths 
may be cut off. 

The operator is shown in the act of making 7-in. staybolt 
blanks from a steel bar of that diameter. 


_ THE PENSIONERS of the Canadian Pacific Railway, now num- 
bering 1,182, receive an average pension of $35.92 a month. Each 
pension includes a bonus, which has been allowed monthly, since 
May 1, 1919, on account of the abnormal increase in the cost of 
living. For 20 months, this bonus was 25 per cent, but since the 
beginning of this year, it has been 20 per cent. These and other 
facts ubout the pensioners have been given out in connection with 
an account of the twentieth anniversary of the establishment of 
Employees of the company now number 
about 90,000, more than four times as many as were in the service 
in 1903, and the total payments by the company now amount to 
more than $500,000 a year. President E. W. Beatty, reviewing 
the 20 years’ history, speaks of the pension as an inherent right 
of employees who have given faithful service to the company, and 
he classes this beneficial arrangement as an important aid in 
shaping the higl standard of co-operation that exists between all 
branches of the company’s service. 


GENERAL NEWS 


The shops of the Wabash Railway at Decatur, Ill, were dam- 
aged by fire on February 26, four buildings being practically 
destroyed; estimated loss $250,000. 


C. E. Brooks, chier of mctive power of the Canadian National 
Railways, has arrived in Sweden for an inspection of the Swedish 
railways and railway equipment manufacturing plants. 


Motor passenger cars are now in use on 157 railroads in this 
country, according to a compilation made by the National Auto- 
mobile Chamber of Commerce; about four times as many roads 
as, were shown on a list made one year ago. 


The proposal to amend Car Service Rule 12 was adopted by 
the A. R. A. and the amended rule became effective March 1, 1924. 
It now reads that “the placing of advertisements or banners of any 
kind, at any time, upon passenger or freight cars, or locomotives, 1s 
prohibited.” 


Henry La Rue, formerly master car builder of the Chicago, 
Rock Island & Pacific, has resigned as senior inspector of equip- 
ment of the Bureau of Valuation of the Interstate Commerce 
Commission, with office at Washington, D. C., to devote his time 
to personal affairs. i 


The Department of the Interior has issued Bulletin No. 223, in 
which the results of 36 combustion tests made on a 468-hp. boiler, 
fired with pulverized coal, at a power station of the Milwaukee 
Electric Railway & Light Company, Milwaukee, Wis., are given. 
The object of the tests was to obtain authoritative results of the 
performance of pulverized coal under various conditions of furnace 
operation as well as with coal of different fineness and moisture 
content. 


The Interstate Commerce Commission’s monthly report to the 
Senate on the condition of railroad equipment shows that during 
January. 102,676 freight cars were inspected by its Bureau of 
Safety of which 4.1 per cent were found defective and 1,766 pas- 
senger cars, of which 1.2 per cent were found defective. The 
Bureau of Locomotive Inspection during the month inspected 5,311 
locomotives, of which 3,073 or 58 per cent were found defective 
and 737 were ordered out of service. There were 85 accidents 
during the month caused by the failure of some part or appurte- 
nance of the locomotive or tender, in which 6 were killed and 93 
were injured. 


Wage Statistics for November 


For the month of November, Class I railroads reported to the 
Interstate Commerce Commission 1,899,545 employees, an increase 
of 79,082 or 4.3 per cent over the number reported for November, 
1922. The total compensation increased $399,311 or 0.2 per cent. 
The overtime compensation was $10,039,041 greater in November, 
1922. The number of employees reported for the first eleven 


months of the year 1923 averages 1,887,590, an increase of 255,386 
or 15.6 per cent as compared with 1922. The total compensation 
paid to employees of Class I railroads increased $386,990,898 or 
16.0 per cent in this same period. 


- 


Santa Fe Organizes for Fuel Conservation 


A fuel conservation organization has been established on the 
Atchison, Topeka & Santa Fe. The committee in charge con- 
sists of the fuel conservation engineer, four fuel supervisors cover- 
ing the different general managers’ territories and 14 division fuel 
supervisors. J. M. Nicholson, fuel conservation engineer, with 
headquarters at Topeka, Kan., is at the head of the work. 


Safety Appliance Order Not to Be Revised 


Following a conference of a committee representing the Bureau 
of Safety of the Interstate Commerce Commission, the Mechanical 
Division of the American Railway Association and the train service 
brotherhoods, called for the purpose of considering a revision of 
the commission’s order of March 13, 1911, prescribing standards 
for safety appliances for equipment, to be submitted to the com- 
mission, it has been decided to leave the order in its present form. 


Germany Gets Order for Locomotives for India 


A locomotive manufacturer in Hanover, Germany, has secured 
an order for five locomotives from the government of India, 
according to a wireless dispatch from London to the New York 
Times. This order was placed in London by the High Commis- 
sioner for India who, however, had little choice in the awarding 
of the contract, since he had been instructed by the Indian legisla- 
ture to place the order with the lowest bidder and the German 
bid was 40 per cent below that of the British bidder. 


American Engineering Council 


The organization of the American Engineering Council has been 
practically completed. This takes the place of the old association 
of the different engineering societies, known as the Federated 
American Engineering Societies. The constitution of the new 
organization contains a number of radical changes from that of the 
old Federation, of which the most outstanding is the provision 
for membership. It is now possible for technical sections or 
divisions of non-engincering organizations to be admitted to mem- 
bership, as well as alumni associations of engineering schools and 
sections of non-member national societies. None of these were 
included under the constitution of the Federated American Engi- 
neering Societies. Another feature is that the membership is now 
restricted to organizations in the United States. 


_ AAA eee 
LOCOMOTIVE AND FREIGHT CAR REPAIR SITUATION 


` Locomotives Freight cars 
ee Se So ; 
No. No. No. req. Per cent No. Cars Cars Total Per cent 
locome- No. stored repairs req. freight awaiting awaiting cars of cars 
tives service- service- over repairs cars heavy tight awaiting awaiting 
Date on line able able 24 hr. over 24 hr. Date on line repairs repairs repairs repairs 
1923 1923 i 
January 1 ....... 64,453 48,905 576 13,587 21.1 January 1 .........2,264,593 164,041 51,970 216,011 9.5 
April.) ease aeews 64,559 50,107 914 12,801 19.8 April D sao 2,296.997 154,302 52,010 206,312 9.0 
Ty Laie tne eee 63,966 52,456 2,181 10,326 16.2 O EE 2,260,532 146,299 44,112 190,411 8.4 
October l ....... 63,982 54,159 2,620 8,787 13.7 October 1 ......... 2,270,846 118,563 32,769 151,332 6.7 
November 1 ..... 64,192 84,080 2,517 9,163 14.3 November 1 ....... 2,263,099 . 116,084 34,540 150,624 6.6 
December 1 ..... 64,336 53,704 3,367 9,577 14.9 December 1 ....... 2,270,405 116,697 38,929 155,626 6.8 
1924 1924 
January 1 ....... 64,406 54,031 5,061 9,395 14.6 January 1 asses. 2,279,363 118,653 39.522 158,175 6.9 
February 1 ....... 2,269,230 115,831 45,738 161,569 7.1 
LOCOMOTIVE REPAIR SITUATION—NEW METHOD OF COMPILATION : 
No. locomo- No. No. stored No. req. No. req. Total 
Date tives on line serviceable Serviceable classified repairs Percent running repairs Per cent req. repairs Per 
February Daroca 64,377 5,919 9.2 4.872 7.6 10,791 16.8 


53,586 4,116 
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Discontinuance of Bonus Hours 


The Labor Board has ordered that Decision No. 222 and its 
addenda discontinue the allowance of a bonus hour to certain 
classes of employees engaged in night work. This decision was 
rendered in a dispute between the Railway Employces’ Department, 
American Federation of Labor, and the Northern Pacific, the Great 
Northern, the Chicago, ‘St. Paul, Minneapolis & Omaha, the Min- 
neapolis, St. Paul & Sault Ste. Marie, the Minneapolis & St. Louis, 
and the Minnesota & International. On the question of whether 
certain classes, to whom the bonus hour had not previously been 
allowed, should be granted this allowance up to July 1, 1922, the 
board ordered against such an allowance. A dissenting opinion 
was hled by board member A. O. Wharton and a supporting opin- 
ion was hled by Chairman B. W. Hooper.—Decision No. 2071. 


Trying to Beat Train to Crossing Negligence Sole 
Cause of Accident 


In a crossing accident case there was evidence that the train 
which struck the automobile was moving very slowly, that the 
latter could have been stopped in four feet, that the brakeman’s 
signals and yells to stop were seen and heard by occupants of the 
car, that the usual crossing sign was there, that three whistle blasts 
were blown and the automatic locomotive bell was ringing con- 
tinuously. The District Court of Appeals, Eighth Circuit, holds 
that it was the negligence of the occupants of the automobile “and 
theirs alone, which caused the unfortunate accident, in attempting, 
as is so frequently done, to cross when a moving train is in sight 
within a short distance, hoping to make the crossing before the 
train reached it.”—Engstrom v. Canadian Northern, 291 Fed. 736. 


Alton Refuses to Recognize Federated Shop Crafts 


The Chicago € Alton, in reply to an order by the Labor Board 
that it allow the Federated Shop Crafts to represent its shopmen, 
has sent a formal statement to the board declining, in substance, 
to comply with the order. The officers of the road declare that 
to return to the previous practice of dealing with the Federated 
Shop Crafts would open the way for a recurrence of a strike such 
as the one called by the national shop crafts organization in July, 
1922. The reply reviews the dispute in detail. The trouble began, 
according to the statement, when the striking employees, returning 
to work, came into a majority over the new workers who had 
organized a “company association” of shopmen. The Alton claims 
that a valid agreement was entered into between the management 
and this association and that no change can be made until the 
time specified has expired; and that at no time in years have the 
relations between the management and the shopmen been as cordial 
as they have been since the formation of the “company association.” 


Water Glass Shields in Canada 


The Board of Railway Commissioners for Canada has amended 
Clause 36 of its General Order No. 78, by substituting the follow- 
mg: “Water and Lubricator Glass Shields.—Water gage glass 
mountings on all locomotives must be protected by a strong cage 
made of aluminum, or brass metal, fitted with heavy reinforced 
plate glass shields, 34 in. thick, with an outlet pipe attached to the 
bottom of the water gage mounting, which will allow the flow 
of steam from broken gage glass to escape below the foot plate 
ot the locomotive, or close to the foot place itself. 

“These appurtenances must be so located as to insure a correct 
reading of the level of the water in the boiler at all times, and be 
in full view of both the engineer and fireman, and the lights so 
placed that there will be a clear and unobstructed view of the 
water in the mounting.” 

This change was made as the result of a petition filed on behalf 
of the Railway Association of Canada and the Brotherhood of 
Locomotive Firemen and Enginemen. 


Japanese Railways Extend Time Limit on 
Improvement Program 
The Japanese Department of Railways has, in view of the heavy 
expenses necessitated by the September quake, altered its ten-year 


construction and repair program recently adopted. The total 
amount of capital to be spent for the realization of the plan has 
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not been changed, but the time limit on the program has been 
placed at eleven or twelve years. 

The whole construction budget is given at 612,995,000 yen. Of 
this total 27,404,000 yen is to be set aside for the purchase of 
locomotives and cars. The credit for repairs and improvement 
is placed at 676,960,000 yen. Of the figure 150,127,000 yen is to 
be spent in purchasing locomotives and cars. The purchase of 
locomotives and cars is to be completed by 1928. The electrifica- 
tion of some trunk lines figures prominently in the altered pro- 
gram. The Department of Railways proposes to spend 81,000,000 
yen for the installation of electric plants. Roughly 300,000,000 
yen is to be used in replacing old rails. 


Canadian National Considering B. & O. Shop Plan 


A modified form of the Baltimore & Ohio plan, whereby shop 
employees co-operate with the management in securing greater 
efficiency, is likely to be soon given a trial on the Canadian 
National. Although no decision has yet been reached and the board 
of directors has not yet had an opportunity of studying the sub- 
ject, some statements recently made in Winnipeg by Sir Henry 
Thornton, president of the C. N. R., indicate a trend in that 
direction. 

It had been stated the day previous in a press despatch from 
Winnipeg that the Baltimore & Ohio plan would be introduced 
on the Canadian National in the near future, but on the day 
following Sir Henry denied this report. He added, however: 
“It is true that there is under consideration and discussion a 
scheme for co-operative shop working, but this scheme relates to 
shop practice and working conditions, and has for its object the 
mutual welfare of both the men and the company. There is no 
intention on the part of the Canadian National Railway System to 
part with any of the executive functions which are regarded as 


` essential to the well-being of the property.” 


Better Railway Service Needed in Brazil 


The shortage of rolling stock on the Sorocabana Railway con- 
tinues to draw protests from shippers along its route, according 
to Assistant Trade Commissioner Cremer at Rio de Janeiro. The 
latest is against the poor service given to fruit shippers, who claim 
that shipments are delayed as much as four days or more, the 
fruit spoiling in the meantime. l 

The Sorocabana runs through a fertile and rapidly developing 
part of the state of São Paulo, but has not been able to keep step 
with the general march of progress. While locomotives and cars 
are required, the need for repair shops to keep the present rolling 
stock in running condition is much greater. The building of a 
second track on the line between São Paulo and Sorocaba and 
Avare is also being agitated. y 

The Central of Brazil proposes to buy 37 locomotives, 12 sleep- 
ing cars, 12 passenger cars, 6 steel baggage cars, 6 steel mail cars, 
550 freight cars, 50 ventilated box cars for carrying meat and 50 
refrigerated box cars for carrying milk and fruit on its broad- 
gage lines. For the narrow-gage lines, 8 locomotives, 4 sleep- 
ing cars and 300 freight cars are proposed. The railroad is 
reported to be suffering from a shortage of rolling stock, and 
shippers and travelers are said to complain. Expenditures for 
rolling stock and new construction have been small during the 
last year, while receipts have steadily increased. 


New Locomotive and Car Shop for Southern 


The Southern railway has awarded a contract to the Dwight P. 
Robinson Company, New York, for the construction of a locomo- 
tive and car shop at Birmingham, Ala. The shop will be of the 
transverse type and will include the following buildings: Erecting 
shop, 80 ft. by 568 ft.; machine shop, 95 ft. by 468 ft.; boiler shop, 
100 ft. by 240 ft.; blacksmith shop, 100 ft. by 260 ft.; forge shop, 
30 ft. by 80 ft.; flue shop, 50 ft. by 80 ft.; power house, 80 ft. by 
90 ft.; storehouse and office, 55 ft. by 200 ft.; paint shop, 24 ft. 
by 60 ft.; tank shop, 100 ft. by 158 ft.; firing-up shed, 45 ft. by 
100 ft.; wash and locker building, 42 ft. by 128 ft. The erecting 
shop will have 24 tracks, running across its width, and will be 
served by an electrically operated transfer table of 250 tons' 
capacity, traveling its entire length. The erecting shop will also 
be served by one 150-ton overhead traveling crane and two 15-ton 
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overhead traveling cranes, each running the full length of the build- 
ing. The machine shop will be served by two 15-ton cranes, run- 
ning its full length in a 60-ft. bay. The remaining 35 ft. of the 
machine shop’s width will be divided into two floors, the upper 
being of the mezzanine order. The boiler shop will be served by 
a 20-ton crane with a 60-ft. span and the boiler, smith and flue 
shops will be served by a 20-ton crane with 60-ft. span, operating 
out of doors in an 800-ft. runway. The cranes will operate from 
the machine shop into the smith shop and from the erecting shop 
into the boiler shop. The flue shop will be equipped with electric 
flue welders and modern flue-handling machinery. The car repair 
shop will include the following buildings: Steel car repair shop, 
108 ft. by 598 ft.; annex machine shop, 51 ft. by 156 ft.; whee: 
shop, 55 ft. by 125 ft.; dry lumber shed, 41 ft. by 240 ft.; wood- 
working mill, 100 ft. by 243 ft.; paint hogse, 25 ft. by 50 ft.; scrap 
deck, 52 ft. by 400 ft.; reclamation shop, 35 ft. by 60 ft.; wash and 
locker building, 36 ft. by 90 ft. The steel car shop will include 
three longitudinal bays. One of these will be served by two 15-ton 
cranes with 35-ft. span and another by two 20-ton cranes with 
40-ft. span, all traveling the entire length of the building. Both 
the locomotive and car shops will be equipped with new machinery 
throughout. All will be of the latest design and electrically-driven, 
each machine being equipped with individual motor, so that no 
overhead shafting will be needed, and each machine will be run 
only when it is needed. 


Large Extension Program for C. P. 


The Canadian Pacific has announced a large program of exten- 
sion and betterment for the current year. For one section of this 
program that railway has given an order to the Algoma Steel 
Company for 50,000 tons of 100-1b. rails, 25,000 tons being for the 
Western lines and 25,000 tons for the Eastern lines. Additional 
yard trackage will be constructed between Fort William, Ont., and 
Port Arthur to provide for the new terminal elevators at the head 
of the lakes. Considerable extensions will also be made to the 
terminal tracks at Ignace, Kenora, Outlook and Wynyard. Exten- 
sions will also be made to the existing trackage at Vermilion, 
Murillo, Fort Garry, Austin, Virden, Minnedosa, Johnston, Breden- 
bury, Antler, Tuxford, Cluny, Kirkpatrick, Kneehill, Milk River, 
Spring Coulee, New Dayton, Calgary, Coleman, Bank, Temple, 
Duthil, Nisku, Ottertail, Misko, Salmon Arm, Nutchill, Grind Rod, 
Okanagan Landing, Beavermouth and Vancouver. Extensions will 
be made to the enginehouses at Outlook and Wynyard, and the 
mechanical facilities will also be improved at Medicine Hat. At 
Winnipeg the power house at the main terminal will be completely 
replaced by one of the most modern design. The station power 
plant at Calgary will also be remodeled. A Y. M. C. A. building 
will be erected at Ignace. In Eastern Canada the company will 
complete the baflasting of the main line between Montreal and 
Toronto and between Montreal and Ottawa. There will be 44 
miles of rock ballast added between Toronto and Fort William 
and the laying of 150 miles of new 100-pound rails between the 
two latter points. Station work will include a new station and 
divisional headquarters at Schreiber, Ont., and grain handling 
facilities at Port ‘McNicoll, Ont. Passing tracks, industrial tracks 
and yard extensions will be built at Chesterville, Tay, Lake Shore 
Junction, Point au Baril, Cache Bay, White River and Heron Bay 
in Ontario. To handle heavier locomotives a number of steel 
bridges will be replaced on the Havelock sub-division. 


MEETINGS AND CONVENTIONS 
Industrial Purchasing Agents to Meet in Boston 


The Tenth Annual International Purchasing Agents’ Convention 
and “Informashow” will be held in Boston during the week of 
May 19, 1924, under the auspices of the National Association of 
Purchasing Agents. An attendance of some 3,000 is expected at 
the convention, 


Fuel Association Convention 


A Committee on Local Arrangements has been appointed to 
prepare for the International Railway Fuel Association convention 
to be held at Chicago, May 26 to 29, inclusive. At its initial 
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meeting, the Hotel Sherman was selected as the headquarters for 
the convention and tentative plans were made for an exhibit of 
coal, coke, oil and railway supplies at the hotel during the conven- 
tion week. The members of the Local Committee are W. H. 
Harris, president of W. H. Harris & Co., coal and coke dealers, 
chairman; Percival Hunter, Chicago, Burlington & Quincy; L. J. 
Joffray, Illinois Central; C. H. Dyson, Baltimore € Ohio: T. 
Duff Smith, Canadian National; Clarence Mellor, Barco Manu- 
facturing Company; A. W. Clokey, American Arch Company; 
G. D. Cowin, Bell & Zoller Coal Company; Clark T. Roberts, 
Hedstrom-Schenck Coal Company, and D. B. Sebastian, formerly 
president of the Sebastian Coal Company. 


The follcwing list gives names of secretaries, dates of next or regular 
mecitazs and places of mecting of mechanical associations and railroad clubs: 


Air-BrRakKE Association.—F. M. Nellis, Room 3014, 165 Broadway, New 
York City. Next meeting Mt. Royal Hotel, Montreal, May 2-5. 


AMERICAN Rarrroan MASTER TINNERS’ COPPERSMITHS' AND PIPEFITTERS’ AS 
SOCIATION.—C. Borcherdt, 202 North Hamlin Ave., Chicago. 


AMERICAN RAILWAY Association, Division V.—Mecwanicat.—V. R. Haw- 
thorne, 431 South Dearbcrn St., Chicago. Convention June 11-18, 
1924, Atlantic Citv, N. J. 
Division V.—Eguirment Patntin& Division.—V. R. Hawthorne, 
Chicago. . 
Division VI.—PURCHASES AND Srores.—W. J. Farrell, 30 Vesey St, 
New York. Convention June 16-18, 1924, Atlantic City, N. J 


American Raitway Toce ForEMEN’s Assoctation.—J. A. Duca. tool fore 
man, C. R. I. & P., Shawnee, Okla. „Annual convention August 
28-30, Hotel Sherman, Chicago. 


AMERICAN SociFTY OF MECHANICAL ENGINEERS.—Caivin W. Rice, 29 W. 
Thirty-ninth St.. New York. Railroad Division, A. F. Stuebing, 23 
West Ferty-third St., New York. 


AMERICAN SOCIETY FoR STEEL TREATING--W. H. Fiseman, 4600 Prospect 
Ave., Cleveland, Ohic. Next meeting September 22-26, inclusive, at 
Boston, Mass. 


AMERICAN SociETY FOR Testing MATERIALS. —C. L. Warwick, 1315 Spruce 
St., Philadelphia, Pa. 


ASSOCIATION OF RalLwaY ELECTRICAL ENGINEERS.—Joseph A. Andreucetti, 
C. & N. W., Room 411, C. & N. W. Station, Chicago, Ill. 


CaxantaNn RaiLway Cius.—W. A. Berth, 53 Rushbrock St., Montreal, Que., 
Regula: meetings second Tuesday in each month, except June, July 
and August, at Windsor Hotel, Montreal, Que. 


Car ForeMen’s ASSOCIATION oF CHICaGO0.—Aaron Kline, 626 N. Pine Ave. 
Chicago, IN. Meeting second Monday in month, except June. July 
and August, Great Northern Hotel, Chicago, Ill. 


Car FOREMEN"S ASSOCIATION OF St. lovis.—R. E. Giger, 721 Nerth 23rd 
street, E. St. Louis, IN. Meetings; first Tuesday in menth at the 
American Hotel Annex, St. Louis. 


Centrar Rariway Cuurn-—H. D. Vought, 26- Cortlandt St.. New York, N. Y. 
Recular meetings second Thursday January to November. Interim 
meetings second Thursday, February, April, June, Hotel Statler, 
Buffalo, N. Y. 


CHieEF INTERCHANGE Car INSPECTORS” AND Car FOREMEN'S AÁsSsoctaTIoN.— 


~ 


A. N. Sternberg, Belt Railway, Clearing Station, Chicago. 


Cincinnati RaiLway CLuB.—W. C. Cocder, Union Central Building. Cin- 
cinnati. Ohic. Meetings second Tuesday, February, May, September 
and November. 


INTERNATIONAL RAILROAD MASTER BLACKSMITHS’ AS*OCIATION.—W. J. Mayer, 
Michigan Central. 2347 Clark Ave., Detroit, Mich. Next meeting 
Hotel Sherman, Chicago, August 19, 20, 21. 

INTERNATIONAL Rattway Fuvet Assocration.--J. R. Hutchison, 6000 Michi- 
gan Ave., Chicago, Ill. Next meeting Hotel Sherman, Chicago, May 
26, 27, 28. 

INTERNATIONAL RAILWAY GENERAL FOREMFN'S Assocration.—William Hal, 
1061 W. Wabash St, Winona, Minn. Annual convention September 
2-5, Hotel Sherman, Chicago. 

Master BOILERMAKERS’ Assocration.—-Harry D. Vought. 26 Cortlandt St, 
New York, N. Y. Next convention May 20-23, Hetel Sherman, 
Chicago. 

New EncLaxp Rattroap CLun.—W. E. Cade. Jr.. 683 Atlantic Ave.. Boston, 
Mass. Regular mectings second Tuesday in month, except June, 
July, August and September. Copley-Plaza Hotel, Bosten, Mass. 

New York RalLroaD Crus.—H. D. Vought, 26 Cortlandt. St, New York. 
Meeting third Friday of each month except June, July and August 
at 29 West Thirty-ninth St., New Yerk. 

NIAGARA FRONTIER CAR MEN'S Assocration.—George A. J. Hochgreb, 623 
Brisbane Building, Buífalo, N. : 

Paciric Rattway Crus.--W. S. Wollner, 64 Pine St., Sen Francisco, Cal. 
Regular mectings second Thursday in month, alternately in San Fran- 
cisco and Oakland, Cal. 

Rateway CLUB OF GREENVILLE. —G. Charles Hoey, 27 Plum St.. Greenville, 
Pa. Meetings last Friday of cach month, except June, July and 


August. 
Kyttway Crer or PirtsrurcH.—J. D. Conway, 515 Grandview Ave., Pitts- 
burgh, Pa. Regular meetings fourth Tuesday in month, except June, 


July and August, Fort Pitt Hotel, Pittsburgh. 
ST. Lovis RuLrway ULuB.—B. W. Frauenthal, Unien Station, St. Louis, Mo. 


Regular meetings second Friday in month, except June, July and 
August. 
SouTHEASTFRN  CARMEN’S INTERCHANGE <Assoctation.--J. E.  Rubley, 


Southern railway shops, Atlanta, Ga. 


TRAVELING ENGINEERS’ Associttions W. O. Thompson. 1177 East Ninety- 
eizhth St., Cleveland, Ohio. Annual meeting Hotel Sherman, Chicago 
Septemher, 1924. 

WESTERN RaiLway Crus.—Bnice V Crandall, 605 North Michigan Ave. 
Chicago. Mectings third Monday in each month, except June, July 
and August. 
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SUPPLY TRADE NOTES 


The Truscon Steel Company, Youngstown, Ohio, has leased a 
building at Erie and St. Clair streets, Chicago, to which it will 
move its Chicago offices on May 1. 


L. H. Welling has been appointed manager of the eastern office 
of the Graver Corporation, East Chicago, Ind. Mr. Welling’s 
headquarters are at New York City. 


Himelblau, Agazim & Co., 30 N. Dearborn street, Chicago, has 
been appointed Chicago district representative of the Coppus Engi- 
neering Corporation, Worcester, Mass. 


Herbert Mertz, secretary and sales manager of the Orton-Stein- 
brenner Company, with headquarters at Chicago, has been elected 
a director, succeeding H. G. Steinbrenner, resigned. 


E. F. Kultchar, district maintenance engineer of the Chicago, 
Burlington € Quincy, has resigned to join the Ingersoll-Rand 
Company. Mr. Kultchar will have his headquarters at Chicago, Ill. 


The National Malleable Castings Company, Cleveland, O., has 
changed its corporate name to the National Malleable & Steel 
Castings Company. There is no change in management or per- 
sonnel. 


Hope E. Scott & Co., Ltd., of 224 St. James street, Montreal, 
Que., has been appointed representative of the Union Railway 
Equipment Company, Chicago, in charge of all its Canadian 
business. 


H. E. Hughes, vice-president of the Locomotive Crane Company 
of America, Champaign, Ill., has been elected president, succeeding 
Charles Bergan, resigned. He will be succeeded by John Brenza, 
a director. 


J. H. Roberts, until recently vice-president of the Atlas Steel 
Corporation, has been appointed eastern manager of sales of the 
Vanadium-Alloys Steel Company, with offices at 143 Liberty street, 
New York. 


Lathrop € Trotter have been appointed Cincinnati representa- 
tives of the Conveyors Corporation of America, Chicago. The 
ofices of Lathrop € Trotter are at 733 Union Trust building, Cin- 
cinnati, Ohio. 

The Okonite Company. Passaic, N. J., has recently opened a 
branch office at Pittsburgh, Pa., in the First National Bank build- 
mg. This branch office is in charge of Edward A. Damrau, dis- 
trict manager. 


The Sullivan Machinery Company, Chicago, has removed its 
Birmingham, Ala., office from the Brown Marx building to larger 
quarters at 2108 Fifth avenue North. G. P. Small is local man- 
ager for Alabama. 


Richard Trimble, who was secretary-treasurer of the United 
States Steel Corporation at New York for about 21 years pre- 
vious to April, 1922, died on February 18 at his home in New 
York at the age of 66. 


Edwin B. Meissner, vice-president of the St. Louis Car Company, 
with headquarters at St. Louis, Mo., has been elected president 
and general manager, succeeding John I. Beggs, who has been 
elected chairman of the board. 


Manning, Maxwell & Moore, Inc., has consolidated its Cincin- 
nati, Ohio, and Cleveland offices and has appointed E. H. Merrick, 
manager of the combined offices, with headquarters in the Huron- 
Sixth building, Cleveland, Ohio. 


C. Garness, mechanical engineer of the American Car & Foundry 
Company, with headquarters at Chicago, has been appointed super- 
vising engineer of railway car inspection of the Robert W. Hunt 
Company, with headquarters at Chicago. 


The Railway Equipment Company, composed of R. E. Bell and 
W. H. Reeves, 584 Arcade building, St. Louis, Mo., has been 
appointed to handle the business of the National Lock Washer 
Company of Newark, N. J., in southwestern territory. 


J. C. Bryan, mechanical assistant to the manager of purchases 
Of the American Short Line Railway Association, has been ap- 
pointed special engineer in the locomotive headlighting equipment 


RAILWAY MECHANICAL ENGINEER | 195 


department of the Electric Service Supplies Company, with head- 
quarters at Chicago. 


G. P. Rogers, general sales and advertising manager of the 
Pyrene Manufacturing Company, Newark, N. J., has resigned 
to become vice-president and director of sales and advertising 
of the Kant Rust Products Corporation, Rahway, N. J. 


Pierce Lewis of the advertising department of the Truscon 
Steel Company, with headquarters at Detroit, Mich., has been 
promoted to advertising manager, with headquarters at Youngs- 
town, Ohio, succeeding S. M. Fechheimer, who has resigned. 


Walter F. Delaney has been appointed representative of the 
Hanna Engineering Works, Chicago, manufacturers of Hanna 
riveting machines, air hoists, sand sifters and I-beam trolleys, 
with headquarters at 203 Mutual building, Richmond, Virginia. 


The Morton Manufacturing Company, Muskegon Heights, Mich., 
has taken over the sale and distribution of the Robinson patented 
automatic air hose coupling. This device was described in the 
December, 1922, number of the Railway Mechanical Engineer. 


The Paige & Jones Chemical Company, New York, has just 
completed an addition to its factory building at Hammond, Ind., 
and is installing considerable new machinery in order to take care 
of its rapidly increasing business in boiler feed water treatment. 


The Pennsylvania Tank Car Company has been consolidated 
with the Pennsylvania Car Company. The general offices are 
at Sharon, Pa.. and the Pennsylvania Car Company will operate 
the plants at Sharon, Pa., Kansas City, Kan., and Beaumont, 
Texas. ' 


B. L. Knowles, manager of the publicity department of the 
Worthington Pump & Machinery Corporation, New York City, 
died on February 14 as a result of a cerebral hemorrhage. Mr. 
Knowles was 45 years old at the time of his death and had spent 
28 years with the Worthington Corporation. 


James M. Hopkins, chairman of the board of directors of the 
Ryan Car Company, Chicago, has been elected president, suc- 
ceeding William M. Ryan, who has resigned, but who will remain 
as a director and retain his interest in the company. A new chair- 
man of the board will not be elected at present. 


J. H. Hackenburg, formerly purchasing agent of the Pressed 
Steel Car Company, New York, and more recently secretary and 
treasurer of the Lake Erie Rubber Company, Cleveland, Ohio, 
has been appointed purchasing agent of the Illinois Car & Manu- 
facturing Company, with headquarters at Hammond, Ind. 


J. R. Sexton, who has been in charge of the railroad sales of 
the H. H. Robertson Company for the past year, has been appointed 
a district manager with headquarters in Chicago, to succeed the 
late Hillis F. Hackedorn. Mr. Sexton will remain actively in 
charge of railroad sales as well as supervise sales in other helds. 


E. L. Lord, sales engincer of the San Francisco, Cal., branch 
of the Electric Storage Battery Company, Philadelphia, Pa., has 
been assigned to handle the railway sales for that office. He 
will also supervise the railway business for the Pacitic district, 
which comprises six of the Pacific Coast states and part of Mon- 
tana. 


The Dempster Equipment Company, Inc., Knoxville, Tenn., 
has been incorporated to rebuild locomotives and freight cars 
and has purchased 14 acres of land at Knoxville on which the 
plant will be erected. George R. Dempster is president, Robert 
P. Thompson is vice-president and treasurer and Thomas G. Shea 
is secretary. 


The National Car Wheel Company, with main plant in West 
Homestead, Pa., has been sold to the American Brake Shoe & 
Foundry Company, New York. The annual output of the com- 
pany is 120.000 tons. J. D. Rhodes, chairman of the board of the 
National Car Wheel Company and George P. Rhodes, president, 
have resigned. Joseph B. Terbell has been elected chairman of 
the National Car Wheel Company. W. F. Cutler, president, IF. C. 
Turner, first vice-president, George M. Judd, secretary, Andrew 
Muirhead, treasurer, and the other officers of the National Car 
Wheel’ Company, remain as formerly. 


The Mt. Vernon Car Manufacturing Company, Mt. Vernon, II., 
has placed a contract with the Hughes-Foulkrod Company and 
the McClintic-MarshaH Company, for the construction of a steel 
and brick wood mill 350 ft. by 204 ft., with three aisles, each 
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equipped with traveling cranes. The contract also includes a 
power house 40 ft. by 98 ft. The approximate cost of these 
buildings is $200,000. The Mt. Vernon Car Manufacturing Com- 
pany has just completed a new blacksmith shop 350 ft. by 100 ft., 
equipped with a traveling crane, arranged for use between the 
shop and the yard, at an approximate cost of $150,000. In addition 
this company has completed a repair shed 500 ft. by 100 ft., 
equipped with double bridge traveling cranes for the repair of 
freight cars. 


Hobart Ames, for nearly 23 years president of the Ames Shovel 
& Tool Company, Boston, Mass., has resigned and Alfred C. 
Howell, who was for many years connected with the Bethlehem 
Steel Company, has been elected as his successor, Mr. Howell 
having previously been elected a director. Mr. Ames will remain 
as one of the directors, but intends to devote more of his time to 
his private interests and to no longer act as the chief executive of 
the company. Mr. Howell’s connection with the steel industry 
extends over a long period of years, he having served in various 
responsible positions in Bethlehem, Philadelphia, Cincinnati and 
Pittsburgh with the Bethlehem, Midvale and Carnegie Steel Com- 
panies and for a few years as manager of the steel department of 
the W. Bingham Company, Cleveland, Ohio. 


Paul J. Kalman has been appointed chairman of the board of 
directors of the Globe Steel Tubes Company, with headquarters 
at St. Paul, Minn. Frank J. O’Brien, vice-president and general 
manager, has been elected 
president, with the same 
headquarters, to succeed - 
Mr. Kalman and John W. 
Floto has been promoted 
to vice-president and gen- 
eral manager. Mr. Kal- 
man was born on April 
1, 1879, at New York. 
He entered railway serv- 
ice in 1897, with the 
Chicago Great Western. 
In 1901 he entered the 
railway supply business 
as president of the Paul 
J. Kalman Company, 
which company later 
branched out into the 
reinforced steel and 
building products busi- 
ness and changed its 
name to the Kalman 
Steel Company in 1922. 
In 1919 he also organized and became president of the Hudson 
Motor Company of Illinois, and on January 1, 1920, was also 
elected president of Bliss € Laughlin, Inc., Harvey, Il. In 
August, 1922, he became president of the Globe Steel Tubes Com- 
pany, Chicago, which company at that time took over the business 
of the Globe Seamless Steel Tubes Company, Milwaukee, Wis. 
Mr. Kalman is also president of the Kalman Floor Company, 
which was organized in 1916. 


Paul J. Kalman 


T. H. Goodnow, superintendent of the car department of the 
Chicago & North Western and vice-chairman of the Mechanical 
Division of the American Railway Association, with headquarters 
at Chicago, has been elected first vice-president of the Ryan Car 
Company, with headquarters at Chicago. Mr. Goodnow was born 
on July 22, 1872, at Lathrop, Mo., and entered railway service on 
July 23, 1890, with the Lake Shore & Michigan Southern (now a 
part of the New York Central). In November, 1904, he was pro- 
moted to general foreman of the car department with headquarters 
at Air Line Junction, Ohio, which position he held until August, 
1906, when he was promoted to division master car builder of 
the Lake Shore & Michigan Southern, the Chicago, Indiana & 
Southern, and the Indiana Harbor Belt. In January, 1912, he was 
appointed general superintendent of shops of Armour & Co., with 
headquarters at Chicago. He entered the employ of the Chicago 
& North Western in August, 1912, as assistant superintendent of 
the car department, with headquarters at Chicago, and was given 
charge of the car department in February, 1913. In October, 1918, 
he was appointed to the position of superintendent of the car de- 
partment, which position he has held until the time of his recent 


appointment, 


RAILWAY MECHANICAL ENGINEER 


VoL. 98, No. 3 


TRADE PUBLICATIONS 


Soot BLowers.—A four-page illustrated folder, descriptive of 
the Bayer type S valve-in-head soot blower, has recently been 
issued by the Bayer Company, St. Louis, Mo. 


MoTOoR-DRIVEN GRINDER.—A new wide swing floor stand grinder 
is described and illustrated in Bulletin No. 3016-S, recently issued 
by the Hisey-Wolf Machine Company, Cincinnati, Ohio. The 
wheels of the grinder are of wide spacing (37 in.) to permit grind- 
ing of large, bulky castings and many other irregular shaped 
pieces. 


Vises.—A 28-page catalogue, designed particularly for superin- 
tendents, master mechanics and shop foremen, has recently been 
issued by the Charles Parker Company, Meriden, Conn. The 
catalogue carries in blue print form drawings relative to vise 
construction and repair parts. Details of the complete Parker line 
are also given. : . 


CINDER HANDLING PLANT.—Roberts & Schaefer Company, Chi- 
cago, has issued a four-page folder illustrating and describing the 
Junior N. & W. type cinder plant. In addition to a general de- 
scription there is included a list of 10 advantages claimed for 
this equipment as regard considerations affecting the construction, 
operation and maintenance of such plants. 


OlL-BURNING EQuipMENT.—The Mahr Manufacturing Com- 
pany, Minneapolis, Minn., has recently issued a 64-page illustrated 
catalogue descriptive of its various types of railroad and industrial 
oil-burning equipment, including torches, burners, furnaces, ladle 
heaters, ovens, blowers, etc. W. M. Horner, president of the 
company, also has written an eight-page brochure entitled, “Co- 
operation Between the Buyer and Seller,” in which the principles 
and practices governing the sale of Mahrvel products are set 
forth. 


STAMPINGS.— “Heavy Stampings” is the title of a booklet just 
issued by the Federal Pressed Steel Company, Milwaukee, Wis. 
The illustrations show numerous examples of how the use of 
Federal pressed steel parts has resulted in lowering production 
costs and improving design. Uniformity of product, minimum 
weight with maximum strength and reduced amount of machining 
required are some of the advantages emphasized. Pages are also 
devoted to illustrations and descriptions of Federal disk wheels 
and bumpers. 


Power Reverse GEAR.—The Barco Manufacturing Company has 
recently brought out catalogue No. 94, outlining in a simple and 
concise way the advantages of the Barco power reverse gear. 
The arrangement of this gear for either air, steam or hand opera- 
tion is explained; also the use of a worm and gear to hold the 
point of cut-off, thus tending to prevent cushioning and creeping. 
Several illustrations are included showing the gear in phantom 
and as it is applied to locomotives. A large scale drawing in 
partial cross section shows all detailed parts of the gear, giving 
the name of each part. 


ELectric TRACTION.—The Westinghouse Electric € Manufac- 
turing Company has recently released a 54-page publication entitled, 
“A Brief Outline of the Development and Progress of the Electric 
Railway Industry.” This booklet sets forth in a brief and con- 
cise manner the history of the electric railway industry, from the 
installation of the first permanently fixed rails to the production 
of the powerful electric locomotives of today. A wealth of illus- 
tration, including photographs of modern equipment and sketches 
of the earliest railway apparatus, adds greatly to the interesting 
character of the publication. 


ORDERING FLEXIBLE Jornts.—The ordering of Barco flexible joints 
of all kinds is greatly facilitated by means of a four-page catalogue 
No. 101, recently issued by the Barco Manufacturing Company, 
Chicago. This catalogue contains illustrations of the various kinds 
of flexible joints made by this company with designating figures 
and letters which will enable parts to be ordered with little if any 
possibility of error. On the last page of the catalogue is a table 
showing the dimensions of these various parts and the joint sizes. 
A schedule for ordering automatic smoke box blower fittings 
is also included on the last page. 
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PERSONAL MENTION 


General 


Wura MARTIN has been appointed general mechanical in- 


spector of the Missouri Pacific, with headquarters at St. Louis, 


a newly created position, 


F. K. Tutt, superintendent of motive power of the Missouri- 
Kansas-Texas, with headquarters at Parsons, Kan., has resigned 
and his position has been abolished. 


O. P. REESE, superintendent of motive power of the Pennsyl- 
vania, with headquarters at Chicago, has been appointed assistant 
general superintendent of motive power, with headquarters at Ft. 
Wayne, Ind. 


R. G. HENLEY, master mechanic of the Norfolk & Western, 
with headquarters at Portsmouth, Ohio, has been promoted to 
assistant to the superintendent of motive power, wjth headquarters 
at Roanoke, Va. 


G. B. FRAVEL, superintendent of motive power of the Pennsyl- 
vania, with headquarters at Columbus, Ohio, has been appointed 
assistant general superintendent of motive power, with headquarters 
at St. Louis, Mo. 


S. E. MrTcHELL, chief draftsman in the mechanical department 
of the Chicago & Northwestern at Chicago, has been promoted to 
assistant to the general superintendent of motive power and 
machinery, with the same headquarters, succeeding W. E. Dunham. 


C. Y. Tuomas, instructor of apprentices on the Atchison, 
Topeka & Santa Fe, with headquarters at Fort Madison, Ia., 
has been appointed supervisor of apprentices on the Kansas City 
Southern, with headquarters at Pittsburgh, Kan., a newly created 
Position. 


M. C. M. Hatcn, assistant to the executive vice-president of 
the Missouri-Kansas-Texas, with headquarters at St. Louis, Mo., 
has heen promoted to general mechanical superintendent, with 
headquarters at Dallas, Tex.. with jurisdiction over the locomotive 
and car departments. 


J. P. Downs, superintendent of shops of the Missouri Pacific 
at Sedalia, Mo., has been promoted to assistant mechanical super- 
intendent, with headquarters at Little Rock, Ark., a newly created 
position. He will have jurisdiction over the St. Louis terminals 
(east side of river), the Illinois, the Missouri, the Arkansas, the 
Memphis, the Louisiana and the Central divisions. 


W. G. SEIBERT, general master mechanic of the Missouri Pacific, 
with headquarters at Kansas City, Mo., has been promoted to 
assistant mechanical superintendent, with the same headquarters, a 
newly created position. He will have jurisdiction over the St. 
Louis terminal (west side of river), the Eastern, the Joplin, the 
White River, the Kansas City terminal, the Omaha, the Northern 
Kansas, the Central Kansas, the Colorado, the Wichita and the 
Southern Kansas divisions. The position of general master 
mechanic at Kansas City has been abolished. 


M. F. Cox, whose promotion to assistant superintendent of 
machinery of the Louisville & Nashville, with headquarters at 
Louisville, Ky., was reported in the February Railway Mechanical 
Engineer, was born in Essex county, Virginia. Mr. Cox was 
frst employed by the American Locomotive Company as a special 
apprentice where he served for a time in each department, includ- 
ing foundry, machinery and erecting shop, boiler shop and black- 
smith shop. He was then assigned to the drafting department, 
m which he continued until he was promoted to mechanical engi- 
neer. He also served at the Richmond Locomotive Works in a 
similar capacity, entering railway service in 1911 as mechanical 
engineer of the Louisville & Nashville. Mr. Cox continued in this 
capacity until his promotion to assistant superintendent of ma- 


chinery. 
B. N. Lewis, whose promotion to mechanical superintendent 


of the Minneapolis, St. Paul € Sault Ste. Marie, with headquarters 
at Fond du Lac. Wis.. was reported in the February Railway 
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Mechanical Engineer, was born on August 22, 1883, at Austin, 
Minn. He entered railway service in June, 1901, as a machinist 
and draftsman apprentice on the Minneapolis, St. Paul & Sault Ste. 
Marie, at Minneapolis, Minn. In July, 1903, he was appointed 
special apprentice on the Erie at Meadville, Pa., and continued 
in this position until April, 1906, when he was appointed shop 
inspector in the Franklin plant of the American Steel Foundries. 
Mr. Lewis returned to railway service in January, 1908, as a 
gang foreman on the Erie and in February, 1909, he was ap- 
pointed roundhouse foreman on the Minneapolis, St. Paul & Sault 
Ste. Marie. From June, 1911, to May, 1915, Mr. Lewis was 
engaged in special shop work at Minneapolis and on the latter 
date was promoted to mechanical valuation engineer. He was 
promoted to assistant mechanical superintendent in November, 
1917, and he held this position until his recent promotion to 
mechanical superintendent. 


Master Mechanics and Road Foremen 


O. W. Jupp has been appointed master mechanic of the White 
River division of the Missouri Pacific, with headquarters at 
Crane, Mo. 


H. W. REINHARDT has been appointed master mechanic of the 
Missouri division of the Missouri Pacific, with headquarters at 
Poplar Bluff, Mo. 


R. H. Hare has been appointed master mechanic of the Alaska 
Railroad, with headquarters at Anchorage, Alaska, succeeding F. 
C. Ferrell, who has resigned. 


S. N. WOooDRUFF, master mechanic of the Minnesota division 
of the Minneapolis, St. Paul & Sault Ste. Marie, has retired after 
37 years of service with the company. 


O. F. Hark, master mechanic of the Norfolk & Western, with 
headquarters at Blueñeld, W. Va., has been transferred to Ports- 
mouth, Ohio, succeeding R. G. Henley. 


G. H. LANGTON has been appointed general master mechanic 
of the eastern general division of the Chesapeake € Ohio, with 
headquarters at Clifton Forge, W. Va. 


C. R. Kitspury has been appointed master mechanic of the 
Southern Kansas division of the Missouri Pacific, with head- 
quarters at Coffeyville, Kán., succeeding G. K. Stewart. 


L. A. MiTcHELL has been appointed master mechanic of the 
East Bay electric division of the Southern Pacific, with head- 
quarters at West Alameda, Cal., succeeding J. H. Lockett, deceased. 


T. F. Barton has been appointed general master mechanic of 
the western general division, except Huntington general shops, of 
the Chesapeake & Ohio, with headquarters at Huntington, W. Va. 


J. L. Barry, general foreman of the Norfolk & Western, with 
headquarters at Columbus, Ohio, has been promoted to master 
mechanic, with headquarters at Bluefield, W. Va., succeeding 
O. F. Hark. 


J. J. Simmons, road foreman of locomotives of the Chicago, 
Burlington € Quincy, with headquarters at Aurora, Ill., has been 
appointed acting assistant master mechanic of the Hannibal 
division, with headquarters at Hannibal, Mo. 


A. J. Lewis, general master mechanic of the Missouri-Kansas- 
Texas of Texas, with headquarters at Denison, Tex., has been 
appointed master mechanic of the North Texas district, with the 
same headquarters and the position of general master mechanic 
has been abolished. 


ARTHUR G. GREENSETH has been appointed master mechanic 
of the Minneapolis, St. Paul & Sault Ste. Marie, with headquarters 
at Enderlin, N. D. Mr. Greenseth was born at Clintonville, 
Wis., January 14, 1888. He entered railroad service in 1903 as a 
machinist apprentice on the Great Northern at Superior, Wis. 
In 1908, he was transferred as air brake man in the roundhouse 
at Devil’s Lake, N. D. During 1909 and 1910, he served as a 
machinist on the A. T. & S. F. the C. G. W., the C. & N. W. and 
the C. M. & St. P. In March, 1911, he entered the service of the 
Soo Line as a machinist, and in June, 1913, was promoted to round 
house foreman, with headquarters at Bismarck, N. D. He was 
transferred in the same capacity to Thief River Falls, Minn., in 
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April, 1915. During the World War, he served with the Russian 
Railway Service Corps in Siberia. Upon being discharged in 
June, 1919, from the service, he returned to Thief River Falls as 
roundhouse foreman and served in that capacity until February 
1, 1923, when he was transferred to Shoreham. Here he held 
the position of roundhouse foreman until promoted, February 1, 
1924, to his present position. 


GEORGE K. STEWART, formerly master mechanic of the Missouri 
Pacific at Coffeyville, Kan., has been appointed master mechanic 
of the same road at Atchison, Kan. Mr. Stewart was born at 
Ottawa, Kan., on August 
5, 1869. In 1886, he 
graduated from the 
Ottawa high school and 
entered railroad service 
on the Santa Fe at To- 
peka, Kan., as a machinist 
apprentice, August 1, 
1889. Upon the comple- 
tion of his service as an 
apprentice in 1893, he 
worked as a machinist at 
Ottawa, Kan., until Au- 
gust 10, 1898. At this 
time he entered the em- 
ploy of the Missouri Pa- 
cific and served as a 
machinist at Osawatomie, 
Kan., and Coffeyville 
from 1898 to 1904, and 
from 1904 to 1906, re- 
spectively. On July 1, 
1906, he was promoted to 
roundhouse foreman at Coffeyville and served in that capacity 
until September 23, 1909, when he was appointed division foreman, 
with headquarters at Wichita, Kan. On March 4, 1912, he was 
appointed master mechanic, with headquarters at Coffeyville. He 
served in the same capacity from February 12, 1914, to January 
10, 1919, at Poplar Bluff, Mo., and in the Desoto back shop. He 
returned to Coffeyville where he served as master mechanic until 
his present appointment, February 1, 1924. 


G. K. Stewart 


Car Cezartmext 


C. I. Mott, formerly general car inspector of the Havana Permi- 
nal Railway, ofhce estacion Central, has been appointed general car 
foreman of the Luyano shops of the Havana Central and United 
Railways of Havana. 


E. J. Ropertsox, superintendent of the car department of the 
Minneapolis, St. Paul & Sault Ste. Marie, with headquarters at 
Minneapolis, Minn., has had his jurisdiction extended to cover 
the entire system. 


S. O. Tayor, chief mechanical inspector of the mechanical 
division of the American Railway Association, with headquarters at 
Chicago. has been appointed master car builder of the Missouri 
Pacific. with headquarters at St. Louis, Mo., a newly created 
position. 


W. E. Deuxnan has been promoted to superintendent. of the 
car department of the Chicago & North Western. with head- 
quarters at Chicago. Mr. Dunham was born at Newark, N. J. He 
graduated from Cornell University in 1895 and entered railway 
service in 18% im the shops of the Chicago, Rock Island « 
Pacine, at Horton, Kans. He was promoted to draftsman at 
Chicago in 18s, and in 1901, he was promoted to master mechanic 
at Dalhart. Tex. Mr. Dunham entered the service of the Chicago 
& North Western in 1902 as chief draftsman m the mechanical 
department at Chicago and in 1603, he was promoted to mechanical 
engineer. He was promoted to master mechanic at Winona, Minn., 
in 1800, and held this postien unti 1910, when he was pro- 
moted to supervisor in the motive power and car department, He 
was promoted to assistant to the geveral superintendent ot the 
motive power and car deperiment m 1817, and m 121, his 
title was changed to assistant to the general superintendent: of 
motive power and machinery. Mr. Dunham continued im this 
position until his recent promotion to superintendent ot the car 


department. 
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Shop and Enginehouse 


J. W. HeEnpricks has been appointed general foreman of the 
Norfolk € Western, with headquarters at Crewe, Va., succeedirs 
F. R. Forrest. 


F. R. Forrest has been appointed general foreman of the 
Norfolk & Western, with headquarters at Bluefield, W. Va., su- 
ceeding F. D. Veazey. 


F. D. Veazey has been appointed general foreman of the Nor- 
folk & Western, with headquarters at Columbus, Ohio. succeedinz 
J. L. Barry, promoted. 


Purchasing and Stores 


W. L. Oswatr has been appointed assistant general storekeeper 
uf the Pennsylvania, with headquarters at Altoona. 


S. I. GOwLAND, assistant general storekeeper of the Centr:: 
region of the Pennsylvania, has been transferred to Philadelphia 


O. V. DANIELS, assistant general storekeeper of the Eastern 
region of the Pennsylvania, has been transferred to Philadel- 
phia, Pa. 


o 
JS MATTHIAS has been appointed general storekeeper of th 
Texas & Pacific, with headquarters at Marshall, Texas. succeed- 
ing F. S. McClung. 


R. C. Harris, general storekeeper of the Central region of the 
Pennsylvania, with headquarters at Pittsburgh. Pa., has been 
transferred to Philadelphia, Pa. 


W. F. Voct, works storekeeper of the Pennsylvania, with head- 
quarters at Altoona, Pa., has becn promoted to general store 
keeper, with the same headquarters. 


F. S. McCLuNG, general storekeeper of the Texas € Pacinc 
with headquarters at Marshall, Texas, has been promoted to 
purchasing agent, with headquarters at Dallas, Texas. 


C. R. PenpLE, purchasing agent of the Southwestern region of 
the Pennsylvania, with headquarters at St. Louis, Mo., has been 
appointed assistant purchasing agent, with the same headquarters. 


W. G. PHELPS, purchasing agent of the Central region of the 
Pennsylvania, with headquarters at Pittsburgh. Pa.. has been 
appointed assistant purchasing agent, with the same headquarters 


G. W. SNYDER, general storekeeper of the Eastern region of the 
Pennsylvania, with headquarters at Philadelphia. Pa.. has been 
appointed assistant to the stores manager, with the same head- 
quarters. 


C. W. KINNEAR, general storekeeper of the Northwestern region 
ot the Pennsylvania, with hea‘quarters at Chicago. has been ap 
pointed assistant general storekeeper, with headquarters at Al- 
toona, Pa. 


W. W. Morris, purchasing agent of the Northwestern region 
of the Pennsylvania. with headquarters at Chicago. has been 
appointed assistant purchasing agent, with headquarters at Phila- 
delphia, Pa. 


C. E. WALSH, assistant purchasing agent of the Central region 
of the Pennsylvania, with headquarters at Pittsburgh. Pa.. has 
been appointed assistant purchasing agent. with headquarters at 
Philadelphia, Pa. 


A. E. Owen has been promoted to assistant purchasing agent 
of the Pennsylvania. with headquarters at Chicago. Mr. Owen 
was born on March 27, 1880, at Camden, N. J. He entered railway 
service in April, 1890, in the department of the auditor of pas- 
senger receipts of the Pennsylvania at Philadelphia. He was 
transferred to the purchasing department in June, 1899, and sub- 
sequently held various positions in that, department. In 1914 he 
was detailed to represent the purchasing department with Messrs 
Gibbs and Hill. consulting electrical engineers. who were construct- 
ing the Philadelphia, Paoli and Chestnut’ Hill electrincation. In 
1917, Mr. Owen was appointed chairman of a committee which 
took over the management and supplying of commissaries of 
labor camps on the Pennsylvania lines east of Pittsburgh and 
Buffalo. and in 1919 he was promoted to equipment agent. He 
was appointed assistant to the purchasing agent of the North- 
western region, with headquarters at Chicago. m March, 1920. 
and continued in that position until his recent promotion to assistant 
purchasing agent. 
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What is the division of your total expenditure for freight car 
repalrs between cars of home and foreign ownership? How 
much of the total expenditure for re- 


Can You An- pairs to home cars were you directly re- 
swer These sponsible for, and how much of it did 
Questions? you pay in settlement of M. C. B. bills? 


For how much of your expenditures for 
repairs to foreign cars were you reimbursed? Did the 
amount of your M. C. B. bills against other lines fully reim- 
burse you for the work done? How much profit or loss did 
you take on these operations? Car for car, do you notice any 
difference in the amount of the bills you pay for different 
series of the same type? Without answers to these questions, 
can you intelligently determine the value of your different 
designs? Or can you tell whether you are collecting all that 
iscoming to you for billable charges? Or can you determine 
with any degree of accuracy when and how far you should 
goin restoring any series of your equipment by heavy repairs, 
naving in mind the reduction in current repair expenditures 
to be effected thereby? In other words, are not answers to 
these questions really essential as the basis for a sound policy 
of car maintenance and purchases? 


The competition on the elimination of waste at outlying car 
repair points closes May 1. The competition announcement 
on page 138 of the March Railway 
Mechanical Engineer gave a fair out- 
line of some of the conditions that can 
be found at outlying car repair points. 
It brought out the worst conditions and 
had very little to say about the more efficient points. Per- 
haps the methods used on your road are getting excellent 
results. If they are, tell us how it is being done and see 
that the article is mailed to 30 Church street, New York, 
on or before the closing date. Prizes of $50 and $35 are 
being offered for the first and second best articles, respec- 
tively. The judges will base their decision on the value and 
practicability of the methods described and not on literary 
merit. Not winning a prize is no occasion to be discouraged 
for if your article contains some good ideas or suggestions, 
there is a possibility of its being published, in which case 
it will be paid for at the usual space rates. Keep in mind 
the closing date—May 1. 


Car Repair 
Competition 
Closes May 1 


The practice among railroad men of making occasional visits 
of inspection to other roads is becoming quite general. For the 
, shop man, these visits are well worth 
Inspection the time and the effort that they require. 
Trips to Naturally, the newer terminal installa- 
Railroad Shops tions attract the most attention. It is 
at these points the shop man expects to 

get the most information relative to new operating methods 
and shop layouts. It is a mistake, however, not to visit the 
older shops and terminals. No matter how interesting the 
newer terminals may be, representing, as they usually do, 
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the latest developments in scheduling systems, methods of 
material handling, machine tools, drop pits and fuel handling 
equipment, it is just as profitable to visit the older shops 
to see how the difficulties of utilizing old equipment and 
antiquated shop layouts are being overcome. One is re- 
minded of the old saying that fine birds do not always wear 
fine feathers. It is a notable fact that the most ingenious 
ideas for shop kinks have originated in the older shops 
and it has been a rare occasion where a trip through an old 
railroad shop has not revealed something unusual in operat- 
ing methods, special facilities, arrangement of machine tools 
or in erecting work. 


So far as the rank-and-file are concerned, the foreman or sub- 
ordinate supervisory officer with whom they come directly 
in contact represents the management, 


Training and they judge the management by 
for these men. The foreman must be in a 
Leadership position to interpret the policies and 


aims of the management to the men and 
at the same time must bring the needs of the men to the man- 
agement, or rather, interpret the men to the management. 
To do this successfully, and at the same time secure the 
greatest possible efficiency from the organization, the fore- 
man must be a real leader and constructive force. 

Men are ordinarily promoted to the position of foremen 
because they have proved to be master workmen and have 
personalities which command respect and indicate leadership 
ability. Unfortunately no definite training is given these 
men in the art of leadership. It is rather assumed that a 
man’s experience in the ranks and his ability as a master 
craftsman have fitted him for leading men. This seems 
rather strange when we stop to think that men are required 
to study intensively for long periods to perfect themselves for 
comparatively simple vocations. A professional man must 
spend years in such training, and yet it is doubtful if anv 
profession is much more difficult and intricate than that of 
successfully leading men. 

It is, of course, true that our industrial and transportation 
agencies have grown in size so rapidly that the importance 
of leadership has not been thoroughly recognized, or has been 
lost sight of because of this rapid growth. The lack of 
proper leadership, however, has brought about exceedingly 
serious complications in our organizations—questions so 
grave and so great that they are pressing hard for a solution. 
Fortunately there has been a growing conception in recent 
years of this need and while it is not yet generally fully 
recognized, various steps are being taken to improve con- 
ditions. We would direct attention, for instance, to the 
formation of foremen’s clubs, designed particularly to pro- 
mote the study and discussion of the fundamental principles 
of leadership and their application to specific problems. 
There are several varieties of such clubs, from those which 
are highly organized, with ambitious programs, to those 
which meet at intervals in a more or less informal way. 
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Then, too, there is the tendency for the ranking local officer 
to hold more frequent and more comprehensive staff meet- 
ings. There has also been a noticeable tendency in recent 
years for a larger degree of study by the foremen of special 
courses adapted to their needs and for a wider reading of 
current periodicals. 

This is a good beginning, but the matter of successful 
leadership is so complicated, and it is becoming so much 
better understood, that it would seem that department heads 
and managements should take a larger degree of interest in 
helping their foremen and subordinate officers to get a larger 
knowledge and training in this respect than is ordinarily 
possible. It must be recognized that real leadership not only 
demands certain specific qualifications on the part of the 
individual, but that much study and training are required 
to perfect it, as is true in the case of any other profession. 
Leadership is not a vocation—it is an art. It is becoming 
more and more generally recognized that the foremen and 
subordinate officers hold the key to the solution of the labor 
problem. Why not then face’ up to the situation and assist 
these men in every way possible to perfect themselves in 
leadership, and to back them up in such a way as to make 
their personaljties and efforts count for the very most? 


In addressing the American Railway Engineering Association 
at its recent meeting in Chicago, Sir Henry Thornton, chair- 

man and president of the Canadian 

National Railways, spoke of the rela- 
‘tions of the railways to the state. In 

concluding he made this statement: 
| “The fate of our great railway under- 
takings will depend to a very large degree upon the sagacity, 
the justice and statesmanship of those who administer these 
properties during the present uncertain period, when the 
psychology of man is undergoing a rapid change and de- 
velopment throughout the civilized world.” The continued 
prosperity of a nation is so intimately interwoven and de- 
pendent upon the extent and strength of its transportation 
systems, that in the light of Sir Henry Thornton’s statement, 
a tremendous responsibility rests upon the shoulders of those 
who are in charge of their direction. Sir Henry also indi- 
cated that, ““State ownership is only practicable * * * in the 
event of complete divorcement from influences other than 
those which have for their object the welfare of the com- 
munity.” 

The evils of government ownership of railways, as they 
have been experienced in most countries, are such that this 
country and those in charge of the railroads will do well to 
maintain conditions which will make it possible to promote 
and continue private ownership. What are the cardinal prin- 
ciples essential to the existence of a railway as a private 
enterprise? Sir Henry indicated that there were three such 
principles: (1) It must maintain solvency and meet its 
financial obligations; (2) it must furnish adequate transpor- 
tation at reasonable rates to the public; (3) 1t must pay to 
its employees that wage which under reasonable conditions 
will permit them to live in decency and comfort, under san- 
itary conditions, and to educate and bring up their children 
as self-respecting members of society. 

If any one of these essentials is disregarded for an ex- 
tended length of time it may bring about government owner- 
ship, while if more than one of them is disregarded, govern- 
ment ownership is likely to come about quickly. In another 
part of his address, Sir Henry indicated that there was still 
a fourth factor, which is social in character. ‘That is the 
increasing spirit of discontent and dissatisfaction in the 
masses of the public in all countries with respect to the dis- 
tribution of wealth, which must not be ignored by those who 
wish to retain in private hands those forms of industry 
which vitally affect the welfare of the community. 

Sir Henry Thornton, because of his wide experience in 


How to Avoid 
Government 
Ownership 
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railroading in this country, Great Britain and Canada, is 
well qualified to discuss this question of private and govern- 
ment ownership. The railroad labor unions in general have 
been leaning toward government ownership in this country, 
although it is extremely doubtful whether any considerable 
number of the members are following their leaders in this 
respect; as a matter of fact, some of the labor leaders have 
come out openly and very strongly against government owner- 
ship. If this country, however, is to continue the advan- 
tages of private initiative and ownership, the essentials laid 
down by Sir Henry Thornton should be given the most 
careful consideration and every effort should be made to 
educate railroad employees and the public at large to the real 
facts about the railroads and the advantages of private 
ownership. 


The tests made last December by the Lehigh Valley on its 
three-cylinder Mountain type locomotive for fast freight 
service are noteworthy not alone be- 
What Do You cause of the novelty of the design of the 
Get From Your locomotive and the attractive results 
New Power? shown, but as well because of the infre- 
quency with which the railroads gen- 
erally subject the merits of their new power to any such 
examination. Even on the most conservative of railroads 
some progress or at least some change, is shown in motive 
power development with successive orders of new loccmo- 
tives. Some of these modifications are purely mechanical for 
the purpose of facilitating or decreasing the cost of main- 
tenance. Other important changes, however, are made with 
the purpose of improving the performance in some respect. 
With the present almost complete inability of the average de- 
partment head to arrive at any measure of performance of 
one class of power as compared with another by statistical 
analysis, the only possible way of ever determining whether 
or not the new class of power is adequately fulfilling the 
expectations of its designer is by means of road tests, simple 
or elaborate as circumstances will permit or as the nature of 
the comparison made requires. Without such tests, the only 
evidence of the value of the latest order of locomotives to be 
placed in service is such effect as these locomotives may have 
on the general average of performance results, which may 
be negligible because of the relatively small number of 
locomotives in question, or may be completely offset by ad- 
verse conditions developing elsewhere in the service. In 
the formulation of sound policies of locomotive acquirements. 
the exercise of the highest degree of intelligence is required. 
Intelligence, however, implies knowledge, without which it 
is of little value. Whatever it may cost, the price of adequate 
knowledge is an investment on which a big return is sure to 
be cbtained through the elimination of costly mistakes and 
the speed with which full advantage may be taken of profit- 
able developments. 


To the uninitiated, the X-ray is a sort of mysterious thing 
far beyond the scope of ordinary man. Based on a seemingly 
complicated theory, its development 


Possibilities and application to industry has been 
in X-Ray largely relegated to the scientist and his 
Inspection laboratory. It is a difficult matter for 


a practical shop man to understand how 
a study of atoms, electrons and various other minute invis- 
ibilities is going to be of any particular benefit to his busi- 
ness. It will be of interest, however, to know that by the 
use of the X-ray, metallurgists have been constantly improv- 
ing the quality of forgings and castings. X-ray studies and 
examinations of the crystalline structure have already brought 
about a considerable improvement in the properties of old 
alloys and have greatly assisted in developing new allovs or 
heat treatments to satisfy new requirements. 
In a recent address before the New York Chapter of the 


APRIL, 1924 


American Society for Steel Treating, Dr. Ancel St. John 
brought out the fact that improvements in the quality of 
materials permit a lower factor of safety. This was illus- 
strated by citing some results of investigation work by the 
Ordnance Department at Watertown Arsenal. Reduction of 
weight is an important factor in ordnance design and for 
this reason a low factor of safety is used wherever possible. 
Of course, this means that the materials used must be of 
exceptionally high quality, free from fissures or blow holes 
that sometimes develop in the process of manufacture. In 
order to obtain a thorough inspection of all forgings or cast- 
ings, a portable X-ray machine has been built that has a 
penetrating capacity to approximately six inches. ‘This 
method of inspection has enabled the designer of ordnance 
equipment to reduce the factor of safety in many cases as 
low as 1 and 1.5. 

The nature of the application of such a low factor of 
safety in other industries, outside of ordnance work, is a 
matter of conjecture at the present time. However, there is 
a possibility of X-ray inspection becoming an important 
factor in locumotive construction. l 

At present, locomotives are designed with a sufficiently 
high factor of safety to allow for any probable defects in 
material or workmanship. ‘This factor varies anywhere from 
3 to 5 according to the nature of the load. Naturally, a high 
factor of safety means increased weight. There is also to 
be considered the fact that parts having a large cross-sec- 
tional area occupy spuce that is gradually becoming more 
valuable as the size of locomotives increase and clearance 
limits remain stationary. 

X-ray, or radiographic, examination should also prove val- 
uable for boiler inspection, especially in the manufacture 
and purchase of new material. A single radiograph can 
give more information as to the extent and character of 
fissures and inclusions than any number of sample sections, 
and does so without damaging the specimen. 

The work of development has not yet progressed far 
enough to bring the cost of radiographic examinations within 
practical limits for general industrial application. The 
penetrating power of the X-ray has only been known to science 
fcr approximately six years, and judging by its development 
during that time, it should not be long until it can be profit- 
ably used by industries not directly engaged in the manu- 
facture of iron and steel. In the case of the railroads, where 
the question of increased capacity and human safety are 
always of prime importance, the utilization of the X-ray 
may well be given early consideration. 


New Books 


TRADE STANDARDS. Brochure resulting from a research by ex- 
ecutives and engincers associated with the Compressed Air 
Society. Thirty-nine pages, 6 in. by 9 in. five illustrations, paper 
bound. Published by the Compressed Air Society, 50 Church 
street, New York. l 

The Compressed Air Society has published this brochure 

with the belief that there is a need for such an authoritative 

work of reference and that compressed air engineers, and 
users as well as manufacturers of air compressors, will ap- 
preciate such a step toward the establishment of detinite 
trade standards in the industry. The work embodies the 
result of extended study and research on the part of the 
executives and engineers associated with the members of the 
Compressed Air Society.” It embraces the nomenclature and 
terminology relating to air compressors and their opera- 
tions; a history of the development of speeds of air com- 
pressors; an explanation of capacities and pressures; instruc- 
tions for the installation and care of air compressors with 
illustrations of devices suggested for cleaning the intake 
air; recommendations for the lubrication of air compress- 
ing machines and the cleaning of air receiver piping, and a 
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description of the low pressure nozzle test recommended by 
the society. 

The compressed air industry has been in need of this sort 
of reference beok for a number of years. It should be 
the forerunner of a more elaborate and complete book cover- 
ing the various detailed phases of the industry. This 
brochure also contains a partial list of the application of 
compressed air which can readily be expanded by illustrations 
and descriptions. Its worth can be increased by annual re- 
visions and additions of information commensurate with the 
growth of the industry. 


MANUAL OF INSTRUCTION FOR WELDING OPERATORS. Published by 
The Welding Engineer, Chicago, Ill. 17 pages, 6 in. by 9 in. 


This pamphlet has been prepared primarily for the conveni- 
ence of welding schools and welding departments where the 
Welding Encyclopedia is used as a text. A review of the 
encyclopedia was published in the November, 1923, number 
of the Railway Mechanical Engineer. The manual contains 
a complete set of outlines of lessons, exercises and examina- 
tions ior the training of oxy-acetylene welders and electric 
arc welders. All of the material contained therein has been 
reproduced directly from the encyclopedia, which for pur- 
poses of instruction, provides a more convenient form for 
handling. 


A CENTURY oF Locomotive BUILDING BY ROBERT STEPHENSON & 
Company, 1823-1923. By J. G. H. Warren. Published by. 
«Indrew Reid E Co., Ltd., Akenside Hill, New-Castle-upon- 
Tyne, England. 461 pages with over 300 illustrations from 
original portraits, documents, drawings, engravings, letters, etc., 
and several plates; size 8 in. by 11 in. Bound in Cloth. Price 
28 shillings. 


Invariably the history of a great industry is the biography 
of great men. For this reason it is not strange that an ac- 
count of a hundred years’ growth and achievement in loco- 
motive building by Robert Stephenson $ Company should 
be principally an account of the life of George Stephenson and 
his son, Robert. Twenty-two of the thirty chapters are con- 


-cerned with the development of the locomotive during the 


classical period, which may be said to have terminated at 
the death of Robert Stephenson. 

The author has told the story in a commendable manner. 
Based on original documents still in the possession of the 
descendants of the two original partners, Edward Pease and 


George Stephenson, and illustrated with numerous reproduc- 


tions in fac-simile of original manuscripts, he has produced 
a book that is intensely interesting. ‘These have been supple- 
mented by contemporary documents and drawings from Eng- 
lish, French, German, Russian and American sources. Some 
of the most important are published in this book for the 
first time. 

The greater part of the book deals with the evolution of the 
locomotive in its early stages. It brings out in a striking 
manner the influence that the roadway and track had on the 
mechanical development. ‘The fact that the elder Stephenson 
made a remarkable record as a civil engineer and devoted 
a large part of his time to such work as the construction of 
the Liverpool and Manchester and various other lines, was 
given careful consideration by the author in showing the effect 
this training had on the early growth of the locomotive. It 
was George Stephenson who advocated the wrought iron rail 
in preference to cast iron in order to carry a heavier loco- 
motive. The development of the “Rocket” and its success 
at the Rainhill trials is told in an interesting and instructive 
manner. That the work of the Stephensons was not without 
its trials and tribulations is well brought out in the account 
of the various controversies as to the relative merits of the 
different methods of locomotion advocated at that time. 

The victory of the “Rocket” at these trials was a fortunate 
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event, for it permitted further experimentation along the lines 
established by the winning locomotive. As it so happened, 
Robert Stephenson & Company was enabled to go ahead with 
considerable experimental work in which it tried out both the 
four and six-wheel types and also conducted performance 
tests to determine drawbar pull and cost of operation. 

It is interesting to read of the period of separation of the 
American from the English design. A number of locomotives 
were shipped by Robert Stephenson & Company to America, 
the types following closely those that were being developed in 
England at that time. It was the result of a careful study 
of one of the first engines of the “Planet” type sent to 
America that Matthias W. Baldwin built the locomotive 
known as “Old Ironsides.” The unfavorable conditions 
under which locomotives were required to operate in this 


country soon led to the development of the engine truck and - 


cow catcher. Cast iron wheels were substituted for the wooden 
ones and cast iron crank axles were found to give excellent 
service. Regulator and steam pipes were fitted outside the 


boiler and a bell was also added to the equipment. 

The book contains a wealth of information net only to the 
general reader and student of railway history, but also to the 
designer of locomotives. 


What Our Readers Think 


Who Can Answer This Question? 


Denver, Colo. 


To THE EDITOR: 

We are having considerable trouble with loose crown 
brasses. Our boxes are slotted out to a radius from shoul- 
der to shoulder, then the crown brass is turned on a special 
mandrel to the required radius, after which it is laid off with 
special calipers touching in the back and both shoulders, with 
about 14 in. tip to give from 8 to 18 tons pressure. We then 
take the boxes to the babbitt shop where they are heated to ap- 


ply the lateral side plates. But whether there is not enough ton- . 


nage on the crown brass or whether they get too hot at the 
babbitt fire, we have not been able to determine. If some of 
the readers of the Railway Mechanical Engineer can give 
the cause of the troubles 1 will be very thankful. 
. MATTHEW DEVLIN. 

[The following letter was received in response to a request 
for an answer to this question. We shall welcome other 
answers from our readers.— EDITOR. | 


A Discussion of Loose Crown Brasses 
GREENVILLE, Pa. 
To THE EDITOR: 

The cause of loose crown brass trouble may be partially 
determined by assuming the existence of certain conditions 
not definitely described in Mr. Devlin's letter. | 

If we first assume that the driving boxes receiving the 
brasses at 8 tons pressure, are of cast iron and suitable for 
journals of about seven inches in diameter and those receiving 
brasses at 18 tons pressure are made of cast steel and de- 
signed for journals of eight inches or nine inches in diame- 
ter, we may conclude that the pressures used do not vary 
greatly from the practice of many other shops. 

A second condition that is not mentioned in the letter is 
the degree of looseness existing in the fit between the box and 
the brass. Usually brasses show indications of looseness by 
grease working out from between the brass and the box. 
Sometimes after a brass is removed from the joumal, it will 
sound sufficiently loose when tapped on the inner surface 
with a hammer, to justifv removal. However, in order to 
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answer the question completely, one should know if these 
conditions applied, or whether the brasses were permitted to 
become loose enough to allow their removal from the box 
with little or no force before it was considered necessary to 
renew them. | 

The term “loose driving box brass” covers a wide range of 
conditions, as cited in the preceding paragraph. While we 
do not know the exact limitations required by the Interstate 
Commerce ‘Commission, we do know that the intent of 
Rule 137, relative to the inspection and testing of locomotives, 
is Clearly expressed in the first sentence; namely, “Driving 
boxes shall be maintained in a safe and suitable condition for 
service. Broken and loose bearings shall be renewed. Not 
more than one shim may be used between the box and 
bearing.” 

Although grease may work out around a brass at its bear- 
ing within the driving box, there is no reason to consider that 
it is unsafe so long as the brass is properly secured in the 
box by plugs, flange or other means for retaining it in place. 
Again, as long as the condition of the fit does not in any way 
tend to impair the proper operation of the driving box, it can 
hardly be said that the brass is not in a suitable condition 
for service. This is evidenced by the fact that driving boxes 
with slip fit brasses—that is, brasses that may be removed 
without taking the box from its pedestals—have been in use 
for some time. The slip fit crown brasses used in boxes of 
this type do not give any more trouble from loosening than do 
the pressed in crown brasses used in another design of 
driving box. In this comparison the locomotives are sup- 
posed to be the same, operating under identical conditions. 

If the boxes in question are of the type just described, the 
pressure stated should be sufficient. The cause of the loose- 
ness is undoubtedly other than lack of sufficient fit allow- 
ance in applying the brass, provided the machining of both 
pieces has been properly performed. 

It will be found that all boxes are not carefully machined 
in the circular recess owing to a change of tools being made 
at a point from one to two inches from the shoulder. This 
frequently leaves a high place on the machine surface that 
indicates a false fit because of the force necessary to press 
the brass into the improperly machined recess. 

Mr. Devlin does not state to what temperature the box is 
heated preparatory to pouring the hub plate. If the box 
was heated sufficiently to discolor the metal to a blue or blue- 
green shade, the temperature of the box and brass would be 
about 600 deg. F. The expansion of brass is very nearly one 
and one-half times that of cast iron or cast steel. If the 
brass is 10 in. in diameter, then the circumferential distance 
from shoulder to shoulder of the box will be about 19 in. 
The difference of expansion in the two metals at 600 deg. F. 
will make the brass measure on the circumference 1/32 in. 
larger than the recess of the box measured in a like manner. 
One of two things must happen in this case; either the box 
must spring or open sufficiently to allow for the expansion 
of the brass, or the brass must compress and accommodate 
itself to the resistance of the box with consequent looseness 
when both become cold. 

Driving box brasses that are forced in at excessive. pres- 
sures will sometimes spread the boxes % in. or 14 in. at the 
bottom. If a brass applied in this manner becomes exces- 
sively heated in service and requires renewal, the cellar is 
usually found to be very tight in the box. When the cellar is 
removed, the box will be found small at the bottom, which 
indicates that the strain imposed in applying the brass was 
sufficient to compress the brass when heated. 

If the brasses mentioned by Mr. Devlin are found to be 
loose after applying the hub plate and before being put into 
service, the condition may be due to preheating the box. This 
may be eliminated by discontinuing the practice of preheat- 
ing, which is not necessary. Either brass or babbitt may be 
poured without preheating the box. F. M. A’HEaRN. 


~L. V. Tests of Three-Cylinder Locomotive 


Fast Movement of Heavy Trains Produced with Low Fuel 
Consumption and High Boiler Efficiency 


N December 29 and 30, 1923, road tests were run on 
Lehigh Valley Locomotive No. 5000, a three-cylinder 
Mountain type for freight service, built by the Ameri- 

can Locomotive Company, to measure the fuel and water 
performance and the horsepower developed. The first 45 
miles of the run on December 29 were steadily ascending 
with maximum grades slightly greater than 21 ft. per mile 
and an overall difference of elevation of 340 ft., followed 
by a 20.5-ft. descent for about 10 miles. The run in the 
opposite direction on December 30, started with 29 miles 
of slightly rolling grade followed by 14 miles of continuous 
ascent at the rate of 20.5 ft. per mile and 34 miles of roll- 
ing descent for the latter part of which continuous grades 
of 21.1 ft. prevail. With trains averaging 4,274 tons, 
the coal consumption averaged 62.7 lb. per 1,000 gross ton 
miles. The indicator results showed a water consumption 
per indicated horsepower-hour, including the auxiliaries, of 
20.36 Ib., a coal consumption per indicated horsepower-hour, 
including auxiliaries, of 2.72 1b., and a maximum indicated 
horsepower exceeded 3,000. For the two runs, the overall 
efficiency of the boiler averaged 77.58 per cent. 

The locomotive was placed in operation on the Lehigh 
Valley in October, 1923. It was designed following the 
experience of the builders with a converted two-cylinder 
4-8-2 type fast freight locomotive, which was placed in serv- 
ice with three cylinders on the New York Central in 1922.* 

The Lehigh Valley locomotive is a complete new design. 
It has, however, the same size cylinders and driving wheels 
as the converted New York Central locomotive. The boiler, 
on the other hand, is built with a combustion chamber and 
fitted with a Type A, instead of the Type E, superheater, 
and unlike the New York Central locomotive, the main rod 
of the inside cylinder is connected to the second pair of 
driving wheels, while the outside main rods are coupled to 
the third pair of wheels. The principal dimensions and 
proportions of the Lehigh Valley locomotive are given in 


one of the tables. 
The Road Tests 


Prior to the tests, the locomotive was taken into the East 
Buffalo shops of the Lehigh Valley and equipped with the 
necessary apparatus for measuring the fuel and water and 
indicating the cylinders. The tank was fitted with gage 
glasses at the corners for measuring the water, and was 
calibrated by weighing out the water in a barrel mounted on 

* This locomotive originally had 28-in. by 28-in. cylinders. The con- 
version consisted of applying three 25-in. by 28-in. cylinders, a Type E 
superheater, an Elesco feed water heater and an Elvin stoker. For a descrip- 


tion of this loccmotive see the Railway Mechanical Engineer for November, 
1923, page 743. 


a platform scale. A drop bottom coal box was placed in 
the tender for measuring the coal, the capacity of the box 
having been checked by dumping and weighing the contents 
a number of times. Steam temperatures were taken by ther- 
mometers placed in the left steam pipe close to the steam 
chest and in the exhaust passage, and pressure gages were 


Front End of the Three-Cylinder Locomotive, Showing the inside 
Valve Motion 


applied to both the saturated and the superheated sides of 
the superheater header. The boiler pressure was shown on 
a recording steam gage placed so that it could be read from 
the indicator box. A speed recorder was placed in the cab 
and a revolution counter used for checking purposes. In- 
dicators applied to the three cylinders completed the equip- 
ment. 

The locomotive was fired with mine run bituminous coal, 
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with average heat value of 12,656 B. t. u. as fired, with the 
following proximate analysis: 


Moisture A 2s eee bees 2.76 per cent 
Fixed carbon ios ca 0 seer es 51.73 per cent 
Volatile iaa caos 33.59 per cent 
INGE ase 11.99 per cent 


Sulphur, separately determined.... 2.46 per cent 


The weather was clear and the temperature averaged 37.5 
deg. F. à 

A summary of the test data and the results of the two runs 
made on December 29 and 30 are shown in one of the tables. 
The first of these runs was made from Tifft Farm to Cale- 
donia, where the necessity of setting out a car for a hot 
box terminated the tests. This is a distance of 59.4 miles, 
of which 56.4 miles required the working of the locomotive, 
and the remaining three miles were drifted. On December 
30 a run was made from Manchester to Depew, a trip on 
which the train drifted for 13 miles from mile post 425 to 
Depew. In the test results, no deductions have been made 
from the fuel and water consumption for this drifting period 
so that the entire fuel and water consumption is charged 
against the actual working time of the locomotive. 

The average cut-off at which the locomotive worked on 
this run was 53 per cent and the fuel consumption was 2.56 
lb. per indicated horsepower-hour, in which is included the 
coal required to operate the stoker and air pumps, which 
used saturated steam, as well as that lost at the pops. In 


CARD 30 CARD 42 

SPEED 40 M.PH. SPEED 48 M.PH, 

BOILER PRES. 191 LB. c.€. BOILER PRES. 199 LB 
c.e. ME. a: 


RIGHT 685.4 LH.P 


RIGHT 880.6 LHP. 


mE. ec. p 
ANA A A 


MIDOLE 1141.8 ILH.P. MIDDLE 986.4 LHP. 


eg. es. c.e. nE. 
LEFT 887.6 LHP LEFT 676.3 LHP 


TOTAL 2910. LHP TOTAL 2348.1 LHE 


This Card Was Taken on This Card Was Taken on 
December 29; Speed 40 M.P.H. December 30; Speed 48 M.P.H. 


the table, an estimate is given of the coal consumption per 
indicated horsepower-hour, deducting the amount required 
for the operation of the auxiliaries. In estimating this de- 
duction care was taken to avoid overstating and rather to 
understate the amount of the deduction. 


General Performance of the Locomotive 


No dynamometer car was available for the foregoing tests, 
and though no record is available of the drawbar pull of the 
locomotive and its exact performance while starting, it was 
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generally observed that the train started smoothly and 


quickly, with a noticeable absence of jerks. Its riding quali- 


ties are said to be exceptionally smooth and free from lurch- 
ing and vibration at high speeds. 

The freight power on the Buffalo division, where the test 
runs were made, with which the performance of the three- 
cylinder Mountain type locomotive may be compared, is 
largely of the Mikado type, with a few locomotives of the 


SPEED 10 M.PH. 
BOILER PRES. 19818. 


SPEED 29 M.PH 
BOILER PRES. 196 18. 
me 


RIGHT 550.6 /H.P RIGHT 1007.5 LHP. 


NE. ce. HE. CE. 


MIDOLE 545.4 LHP \ MIDDLE 1060.5 1.H.P. 


LEFT 515.4 1.H.P 
TOTAL 1611.4 1.H.P 


LEFT 967.1 LHP. 
TOTAL 3035.1 LHP. 


Low Speed, Long Stroke indica- 
tor Card Taken on December 29 


Indicator Card, Showing Maxi- 
mum Horsepower, Taken on 
December 29 


2-10-2 type. The lighter Mikados used on this division 
have a starting tractive force of 59,000 lb. for the locomotive 
alone and 69,000 lb. for the locomotive and the booster. 
The tonnage rating of these locomotives over this division 1s 
3,000 and 3,500 tons, respectively, for the two conditions 
named. These locomotives have two cylinders, 27 in. by 
50 in., 63-in. driving wheels, and carry 200 lb. boiler pres- 
sure. The weight in working order is 237,900 lb. on the 
drivers and 325,200 lb. total for the engine. The heavier 
Mikado locomotives have a tractive force of 63,000 lb. for 
the engine alone and 73,000 lb. for the engine and booster. 
These locomotives have a tonnage rating of 3,250 and 3,750 
tons, respectively. They have cylinders 27 in. by 32 in., 
63-in. driving wheels and also carry 200 Ib. boiler pressure. 
The weight on drivers is 235,500 lb., and the total weight 
of the engine is 318,000 lb. The Santa Fe type locomotives 
have a tractive force of 72,600 lb. without booster and a 
rating of 3,500 tons. These engines have 29-in. by 32-in. 
cylinders, 63-in. driving wheels and carry 200 lb. boiler pres- 
sure. The weight on drivers is 289,000 lb. and the total 
weight of the engine, 370,000 1b. 

The three-cylinder Mountain type locomotive, with a 
tractive force of 64,700 lb., has proved itself capable of 
handling trains of 4,500 tons over this division and has re- 
ceived that tonnage rating. It has moved trains of 4,000 
tons over the divisicn, a distance of 94 miles, in 4 hrs. 
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30 min., as compared with running time of 5 hrs. 40 min. 
for the heavier of the two Mikado type locomotives handling 
a train of 3,000 tons, and 6 hrs. for the Santa Fe tvpe loco- 
motive with a train of 3,500 tons. 


Performance on Grades 


Following the tests on the Buffalo division, engine No. 
5000 was transferred to a 145-mile run between Sayre, Pa., 
and Lehighton, to determine whether the locomotive could 
operate milk trains over the mountain, weighing approxi- 
mately 1,200 tons, which were regularly handled by Pacific 
type locomotives, double-headed. 

Eastbound, the first 85 miles from Sayre is practically 
level, with a total decrease in elevation of slightly cver 200 


Tate or DIMENSIONS, WEIGHTS AND PROPORTIONS OF LEHIGH VALLEY 
Locomotive No. 5900 

Buüildet A eae ce eee dee A AE American Loco. Co. 
Type of Toccmotive. cases 6 ch 6 ceo is CROSS 4-8-2 
Servicë O O ah Oe Freight 
Cylinders, number, diameter and stroke.............. 3—25 in. by 28 in. 
NAIVE gear. type ia OE RE Walschaert 
Weights in working order: 

On drivers che ions kOe Se Se oe oe eS heen 6300. 16 

On front Gries .4:5 68 neal iw oan ee eae wha anes 66,000 Ib 

On trailing- Trucks it ARRE 56.500 1b 

Total -engine airis tr 09.000: ID 

Tender ....... ba Aca a Haein, O 201,000 Ib. 
Wheel bases: 

Driving o/s Bava eS ala aS EAR ad Oe a ES 18 ft. 

AO Gol deene onire Awa eS EE Cee Re 68 ee RTO RAS 18 ft. 

Total engine Cara as as 41 ft. 2 in. 

Total engine and tender ............ooooooooooooo.. 77 ft. 8 in 
Driving wheels, diameter outside tires................ 69 in. 
Boiler: 

TPE O Seas Conical 

SCALE PreSSUTE AA eee a Pe 200 Ib. 

Euel As o Bitu. coal 

Diameter, first ring, Inside...........o ooo... ....N215 in. i 

Firebox, length and width............o.oooooooooo.. 126% in. by 96% in. 

Combustion chamber length..............« cee eee ee SQ IM, i 

Tubes, number and diameter. .......0 0.0.00 cee eee 230—24 in. 

Flues, number and diameteT.........o..ooooooo ee eee SO—S% in. 

Length over tube sheetS..........oooooooooo ewes 21 ft. 

Internal area through tubes and flues.............. 10 sq. ft. 

(rate area arar ores bane Passa ube. 84.3 sq. ft 
Heating surfaces: 

Firebox, comb. chamber and arch tubes............ 392 sq. ft 

Tubes ...... ERRADA EA TE 2,832 sq. ft. 

a A A bane ee Oe ee ae i phe aR 1,505 sq. ft 

Tota evaporative «Ar as RES 179 sq. ft. 

Siler heating (alta AO ERA 1,249 sq. ft. 

Comb. evaporative and superheating................ 5,978 sq. ft. 
Special equipment: ; 

Brick: arch- O ses senieasniel ee eu ewww ebeee a Security 

Superheater aa AAA CRA Re aaa base xs Type 

Stoker ...o.ooooo.». oido wave wees teat Elvin 
General data estimated: 

Rated tractive force, 85 per Cent.................. 64,700 Ib. 

Cylinder horsepower (Cole)..........ooooooomoo... 3,378 

Speed at 1,000 ft. piston speed........... re ene 44.0 m.p.h. 
Weight proportions: 

Weight on drivers - total weight engine, per cent.. 66.9 

Weight on drivers — tractive Íforce....o..oooo o ooo... 3.81 

Total weight engine ~ cylinder hp.......o.o.o.o.o..... 109.2 Ib. 
Boiler proportions: 

Comb. heat surface = cylinder hp......o..ooo.ooo... 1.74 

Tractive force — comb. heat. surface.............. 10.83 

Tractive force X dia. drivers +— comb. heat. surface.749 

Cylinder hp. + grate area.........o.o.o.o.. re re ee 40.1 

Firehox heat. surface + grate arta. ....oooo.o.o.o...- 4.65 


Firebox heat. surface, per cent of evap. heat surface. 8.29 
Superheat. surface, per cent of evap. heat. surface.. 26.42 


ft. to Pittston Junction, just east of Coxton. From this 
point, the grade is steadily ascending to Glen Summit 
Springs, a distance of 24 miles, of which 13 miles has a 
ruling grade of 61.5 ft. per mile. From Glen Summit 
Springs the grade descends to Lehighton with a total differ- 
ence in elevation of 1,270 ft. From Lehighton west, the 
first 36 miles is ascending. The last 9 miles of the ascent 
is at the rate of 63 or more feet per mile, with a com- 
paratively short ruling grade of 69 ft. per mile. From 
Glen Summit Springs to Pittston Junction, the total de- 
crease in elevation is approximately 1,175 ft. 

Eastbound, over the 61.5 per cent ruling grade, the prac- 
tice has been to operate the milk trains with two Pacific tvpe 
locomotives, one with a tractive force of 48,720 lb. and the 
other, with a tractive force of 41,530 lb., giving a total of 
90,250 lb. The larger locomotive has cylinders 27 in. by 
28 in., 73-in. driving wheels, and carries a boiler pressure 
of 205 lb. The total weight on the drivers of these locemo- 
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tives is 204,560 lb. The lighter of the two locomotives has 
25-in. by 28-in. cylinders, 77-in. drivers and carries a boiler 
pressure of 215 lb. In this case, the weight on drivers is 
161,940 lb. The combined tonnage rating of the two loco- 
motives is 1,300 tons, and the average train consists of 19 
loads and one caboose. 

On the westbcund trip, the train load averages 38 empty 
cars and two cabooses, and is handled by two Pacific type 


SUMMARY OF THE Roap Tests or LeHicH VaLLeY Locomotive No. 5000 


Date of test....... a Dec. 29 Dec. 30 Average 
Erom 2.432056 6605 ao Tift Farm Manchester ........ 
OS “Gs bce Aiea ick Cale elena eke hee dee Caledonia Depew Sieh E : 
Length of run, miles...... oee lens 59.4 77.4 68.4 
Working distance, milesS........... 56.4 62.4 59.4 
Drifting distance, miles........... 3.0 15.0 90 = 
Time, actual, start to stop......... 198 f 246 222 
Time, delays, MinuteS......o.o.o.oo. 9.0.2.4: 24 16 
Time, running, MinuteS.......o. as 189 222 207 
Time, drifting, minutes..........0. 17 32 24 
Number of StOopS......oooomooo.o.. 1 2 1.5 
Number of cars in train, including 

CAÍÑDOSE eat eyes 94 64 79 
Gross weight of train, excl. af loco- 

MOVES ira aa 4,619 tons 3,929 tons 4,274 tons 
190 ton-miles, based on distance run 2,744 3,041 ,392 
Average speed while working, m.p.h. 19.68 19.70 19.69 
Averace speed while in motion, m.p.h. 18.87 20.92 19.89 
Averave temp. of feedwater in tank 40.2° F. 40.0 ° F. 40.1 ° F. 
Average temp. of steam in branch 

DIDE aa io e a a Se sete as 615.5 ° F. 623.0 ° F. 619.3 ° F. 
Average temp. of steam in exhaust. 334.7 ° F. 310.7 ° F. 322.7 * F. 
Average p'essure iu boiler, Ib.... 185.6 194.1 189.9 
Average pressure in saturated side 

CE herders A bees wee ene 183.3 184.6 184.0 
Average pressure in superheater side 

of header Docs aaa 175.6 180.6 178.1 
Water frm tank, Ib.............. 131,841) 138,550 135,195 
Water lost at inj. overflow (est.) Ib. 20 2 2 
Water to auxiliaries, lb........... 3,720 4,433 4,076 
Water lost through pops, Ib....... 564 1,380 972 
Water to cylinders, lb............. 127,536 132,717 130,126 
Water dd evaporated per l 

pound of coal as fired, Ib....... 7,288 7,658 7,473 
Water app. evap. per hour, working 

time, ID? Socceroos ere aaner aaa 45,984 43,746 44,865 
Water to superheater per hour, per 

cent Gf totale see eea e se dawn eas 96.75 95.80 96.28 
Water per ichp. per hour, incl. 

auxil., Ib. are ae Seas: as 21.09 19.63 20.36 
Water per i.hp. per hour, less 

AUN. IDE a Se ween tio errs oe his 20.40 18.80 19.60 
Vater per 100 ton-miles, lb....... 48.04 45.55 46.80 
Factor of evaporaticn, boiler only.. 1.226 - 1.227 1.226 
Factor cf evaporation, boiler and 

suberheater 9 .......c cee ee oo... 1.357 1.361 1.359 
Factor of evaporation combined 

(B.t.u.'s in steam total divided by 

970.4 X total water evapcrated).. 1.353 1.355 1.354 
Coal as fired per hour, working ae s 

O gOS otumaiine nats 6,310 5,713 “y `` 6,012 
Coal as fired per sq. ft. of grate per > 

hour, Ib. ..essesssonsesecsenceo 74.85 67.77 w 71.31 
Coal as fired per 100 ton-miles.... 6.59 5.95 6.27 
Coal as fircd per i.hp. hour, incl. 

auxil y A odes dee ween 4 2.89 2.56 2.72 
Coal as fired per i.hp. hour, less 

AUNT A A ames? 2.81 .. 2.47 2.64 
Efficiency, combined, total B.t.u. in 

steam, divided by total B.t.u. in 

RED is ous Se tae aE aes 75.94 79.21 77.58 
Total average i.hp. of locomotive... 2,180 2,228 . 2,204 
Average i.hp., right cylinder.. 722.4 722.1 722.3 
Averace i.hp., middle cvlinder.... 764,2 803.9 784.0 
Average i.hp., left cylinder....... 693.4 702.0 697.7 
Maximum i.hp. .............. iene 3,035 2,896 2,966 
At a speed ot, miles per hour..... 29 46 37. 
Average cut-off of luc: motive, per 

Cent of “StvOkO@s.3.5 2 acd os ee hn 05 63.8 52.4 58.1 
Average gage pressure at steam 

chest, A ices kas 174.0 176.0 375.0 
Average initial pressure, lb....... 171.5 172.0 171.8 
Average mean effective pressure, lb, 120.2 99.2 109.7 
Average least back pressure, lb... 13.7 11.9 12.8 
Average back pressure at point of 

compression, Ib. .........ooo.o... 15.6 14.5 15.0 


locemctives of the larger class briefly described above. This 
gives a total tractive force of 97,440 lb. Locomotive No. 
5000 was given a trial trip with a milk train weighing a 
little over 1,300 tons, which it handled over the mountain 
without helper service, making schedule time. Since the 
trial trip, the locomotive has been regularly assigned to this 
service and, in some cases, has handled trains as heavy as 
1,550 tons. On the westbound trip over the heavier grades 
of 63 to 65 ft. per mile, the locomotive has lost a little time 
on the schedule as compared with that made by the two 
Pacific type locomotives. The schedule over the division, 
however, has usually been maintained without difficulty, and 
time has been made up on several occasions. Speeds of over 
00 miles an hour are frequently required on level track. 
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Chesapeake & Ohio 2-8-8-2 Simple Mallet 


Articulated Locomotive of 103,500 Lb. Tractive Force Designed to 


Meet Restricted Clearances 


NE of the most interesting of recent locomotive designs 
() is that of the Chesapeake & Ohio 2-8-8-2 type single 

expansion Mallets, of which 25 are being delivered by 
the American Locomotive Company. The C. & O. has em- 
ployed Mallet locomotives for a number of years, but these 
have been of the 2-6-6-2 type, 45 of which were placed in 
service during the period of the United States Railroad Ad- 
ministration. Practically all of the freight tonnage on the 
main line through the Allegheny mountains has been han- 
dled with these light Mallet type locomotives. When the 
new 2-8-8-2 type locomotives are placed in service on the 


we Light 


Engine in Working Order 
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Restricted Clearance Lines to Which the C. 4 O. Mallet Design 
Was Required to Conform 


Mountain division, it is planned to extend the use of the 
lighter Mallets to the lower grade portions of the line where 
very heavy coal trains are successfully handled with relatively 
long runs. The C. & O. has a large equipment of high ca- 
pacity steel coal cars, which makes it possible to assemble 
very heavy trains near the mining fields. These trains have 
to be hauled over the mountains and then through relatively 
level country to the seaboard. The new power will permit a 
Material increase in the train load and make it possible to 
haul such trains through to the seaboard without breaking 
and reassembling. 

The tunnels and restricted clearances on the C. & O. have 
Prevented the use of the heavier type articulated locomotives 
Of the usual design. The problem presented was therefore 
that of designing as powerful a locomotive as possible with- 
Out exceeding the clearance limitations. As space was not 
Available for compound cylinders, the very unusual practice 
Of making all four cylinders high-pressure, single-expansion 
Was adopted. While the almost universal practice in Mallet 
locomotives is to use double expansion, the Pennsylvania has 

ad in operation for several years one large 2-8-8-0 simple 
Mallet with limited cut-off and a few small simple Mallets 
have been built at various times for export or industrial serv- 
1Ce. This is the first instance, however, in which any con- 
Siderable number of large articulated locomotives of the sin- 
‘gle-expansion type have been built. 
Another important consideration, which led to the unusual 
design of these locomotives, was the desire to operate them 
at higher running speeds than experience has shown to be 


practical for heavy compound articulated locomotives. By 
increasing both train loads and operating speeds, the maxi- 
mum increase in traffic capacity could be obtained. 

The new C. & O. engines, known as Class H-7, or Chesa- 
peake type, and numbered from 1100 to 1124, are remark- 
able for their power, large boilers and compact, carefully 
worked out design. The maintenance of Mallet locomotives 
used in heavy service has always been considerable of a prob- 
lem. This has been met on the C. & O. by organizing special 
repair gangs at all terminals and giving prompt attention to 
the features requiring attention without postponing work 
until the locomotive was removed from service for extensive 
repairs. Having had an extended experience with a consid- 
erable number of Mallet locomotives, it very properly fol- 
lowed that in making an entirely new design, careful 
attention was given to details so as to reduce attention and 
maintenance expenses to the lowest point possible. 

These locomotives are practically two Consolidation engines 
with only one boiler. They measure 109 ft. 33% in. from the 
front of the engine to the rear of the tender and have a total 
weight of 775,000 lb. in working order with the tender 
loaded. The distribution of the weight is as follows: 32,000 
lb. on the front truck; 251,500 lb. on the forward set of 
drivers; 239,500 lb. on the second set of drivers, and 42,000 
lb. on the trailing truck, making the total weight of the 
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G. B. Wall, Vice-President; R. N. Begien, Vice-President (Opera- 
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Inspecting the First Locomotive: W. J. 


Maintenance of Way; C. W. Johns, Chief Engineer and G. MH. 
Langton, General Master Mechanic 


engine alone 565,000 Ib. The engine alcne is 70 ft. 15% in. 
long. The driving wheel base of each unit is 15 ft. 9 in., 
the engine wheel base is 58 ft. 1 in., and the total wheel base 
of the engine and tender is 98 ft. 3¢ in. All four cylinders 
are 23 in. in diameter with a 32-in. stroke. The driving 
wheels are of 57 in. diameter and the rated tractive force of 
the locomotives is 103,500 lb. They are designed to operate 
on 20 deg. curves and on grades up to 1% per cent. 

In this connection it is of interest to note that the Class 
H-6, compound 2-6-6-2 type, Mallets hitherto used on the 
C. € O., weigh 441,000 lb., of which weight 368,500 Ib. 
are on the drivers. The driving wheel base of each unit is 
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10 ft., the engine wheel base is 48. ft. 10 in. and the total 
wheel base of engine and tender is 86 ft. 1134 in. ‘The 
cylinders are 22 in. and 35 in. by 32 in., the driving wheels 
5614 in. diameter, the steam pressure 200 lb. and the rated 
tractive force 94,000 lb. simple, and 74,200 lb. compound. 
The boilers of the new Class H-7 Mallets are of an ex- 
ceedingly interesting design and are the longest ones ever 
built at the Schenectady plant of the American Locomotive 
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this be found advisable. There are 278 tubes, 214 in. 
diameter and 60 flues, 514 in. diameter, the length being 24 
ft. There is 6,443 sq. ft. of evaporative heating surface, 467 
sq. ft. being in the firebox and 5,976 sq. ft. in the tubes and 
flues. “The heating surface of the 60 units of the Type A 
superheater is 1,885 sq. ft. According to Cole’s proportions, 
the rated cylinder horsepower is 3,902 hp. and that of the 
boiler 3,677 hp., or 94.2 per cent. This does not include 
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Front End of Boller for C. & O. 2-8-8-2 Mallet Locomotive 


Company. The length from the front of the smokebox ring 
to the back end of the mud ring is 56 ft. 1114 in. The shell 
of the boiler, which is of the straight top type, consists of 
five courses, not including the smokebox or the firebox wrap- 
per sheet. The inside diameter of the first course is 92 in. 
and the outside diameter of the course back of the dome is 
104 in. diameter. The photograph of the locomotive as well 
as the drawings show that every available inch was used with- 
out exceeding the restricted clearances allowable. The dome 
is only 5% in. high and the stack extension is but 11% in. 
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any allowance for the effect of the two Elesco feedwater 
heaters, with which all these locomotives are equipped. 

The firing is done with a Duplex stoker, which is here 
called on to perform what is probably the most strenuous 
work ever demanded of it. The estimated coal consumption 
at the rate of 314 lb. per cylinder horsepower hour is 12,682 
Ib., or at the rate of 112.9 lb. per square foot of grate per 
hour. 

The ash pan is of the self-cleaning hopper type and so 
designed that it can be taken down without removing the 
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am -o 3-05 fo Ê of Smoke Stace 
En E E, 38-108 ` to Front of Smokebex Ring 


Firebox End of Boiler for C. & O. 2-8-8-2 Mallet Locomotive 


The provision of ample boiler capacity is one of the con- 
spicuous features of the design. Upon sufficient steaming 
capacity depends the ability to maintain the speed with 
trains which the locomotive was designed to haul. The wide 
firebox is 20414 in. long and 9614 in. wide. It is fitted with 
a Gaines firewall and has a grate area of 112.9 sq. ft., 169 
in. by 9614 in., for burning soft coal. There is also a com- 
bustion chamber 69 in. long. Arch tubes are not used, al- 
though provision was made for their future application should 


trailing wheels. It is built of l4-in. steel and provision 1 
made for washing down the sides while running. The air 
space through the ash pan dampers is 90 per cent of the 
gas area through the tubes and flues. 

There are many interesting features about the boiler design. 
some of which are quickly apparent from an examination of 
the drawings. There is a large amount of exceptionally fine 
welding on the boilers. The welded joints include the long 
seam between the crown sheet and the firebox side sheets and 
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also between the combustion chamber and the firebox. At 
the joint the sheets are beveled 1% in. and lapped 14 in. with 
a weld on both sides, as shown in the detail drawing. At the 
junction of the combustion chamber and the firebox, a cor- 
rugation is provided, as shown in the drawings, this to better 
care for the expansion at this point. 

The rated tractive force at 85 per cent with the four 23-in. 
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The leading truck is of the Commonwealth “Economy” 
constant resistance type. The trailing truck is of the Delta 
type. Engine truck, trailing truck and tender truck wheels 
are of forged steel, furnished by the Forged Steel Wheel 
Company. 

The throttle in the dome is of the American Locomotive 
Company's design, top-lift type with a pilot valve. The 


Back” View and Cross-Sections of the C. & O. Mallet Boller 


by 32-in. cylinders, 57-in. driving wheels and 205 lb. steam 
pressure, is 103,500 lb. The steam is controlled by 14-in. 
piston valves operated by Walschaert valve gear. The reverse 
gear is the Alco, Type E. The cylinders are fitted with 
Mellin by-pass valves and vacuum relief valves. 
Carbon-vanadium steel is used for the main and side rods, 
the crank pins, the piston rods, the wrist pins, the valve 
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dry pipe is 914 in. inside diameter, 14 in. thick. An unusual 
feature is that of the slipping throttle with a choke resembling 
a stove pipe damper in the rear unit exhaust pipes and the 
front unit steam pipe. These are operated by an air cylinder 
mechanism shown in one of the illustrations, independently 
controlled by three-way air valves located in the cab. 


The smokebox front end is made in three sections. The 


Smoke Box Construction Showing Design of Double Stack, One for Each Engine Unit 


motion parts and also for the leading and trailing truck axles 
as well as the driving axles. The piston is of forged steel. 


The main driving axles, which have 111% in. by 13 in. 
journals and the other driving axles, which have 11 in. by 
13 in. journals, are all hollow bored. The frames are of 
vanadium cast steel, furnished by the Union Steel Castings 
Company. 


feedwater heater is mounted on tke top section. The lower 
sections are divided vertically. An 81!4-in. cross-compound 
air compressor is mounted on each of these sections, which 
are arranged to swing out with the air compressor on Okadee 
hinges. A center plate is also provided which permits of 
access to the front end without disturbing the air compressors 
or the feedwater heater. 
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The headlights, Pyle-National Type K-2, operated by a 
turbo-generator, are placed down near the. beams. 
These locomotives will be operated through a number of 
tunnels, some of which are quite lofig. A noteworthy feature 
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Control Mechanism for Slipping Throttle 


is the provision that has been made for the comfort of the 
enginemen while passing through these tunnels. As a result 
of extended tests made by the mechanical department of the 
C. & O., assisted by experts from the Bureau of Mines, De- 
partment of the Interior, two steel fan blowers, Buffalo 
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Some Details of the Boiler for the C. & O. Mallet Locomotive 


Forge Company’s size No. 2, were installed under the cab 
deck, one on each side. They are driven independently by 
Pyle-National, Type K, headlight turbines. The inlet air 
pipes lead back to the space between the engine and tender 
with the discharge pipes leading up into the cab. This 
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arrangement provides a stream of comparatively pure air and 
at the same time reduces the temperature in the cab. As 
a further precaution, three gas masks are provided. These 
receive their air supply from the main reservoir. Moreover 
the back boiler head is lagged down to the deck and all cab 
steam pipes covered with Unarco Asbestos Insulate. 

The tender is of the Vanderbilt type and holds 12,000 
gal. of water and 15 tons of coal. It is mounted on a 
single-piece, cast steel frame. The trucks are of the four- 
wheel type with Andrew’s cast steel side frames and cast 
steel bolsters furnished by the American Steel Foundries. 
The tender coupler is a Type D with 6-in. by 8-in. shank 
and 514-in. butt. The draft gear is a Miner A-18-S-2, with 
Farlow two-key attachments. A Franklin unit safety draw- 
bar connects the locomotive and tender. j 

Some difficulty was experienced in finding a space for the 
main reservoirs of the Westinghouse air brake system. This 
was finally taken care of by using three reservoirs, one 14-in. 
by 144-in. on the right-hand side, one 14-in. by 108-in. on 
the left-hand side and one 14-in. by 120-in. near the top of 
the boiler. The total reservoir capacity is 70,696 cu: in. 

Among the specialties the following, not previously men- 
tioned, are included: Hancock non-lifting Type K injectors 
having a capacity of 9,000 gal. per hour, and accompanied 
by 3-in. check valves; three 314-in. Consolidated safety 
valves, two open and one muffled; Okadee 2-in. Type FH 
blow-off cocks; Okadee WG 13 water gages; Franklin grate 
shaker and No. 8 firedoor; Nathan eight-feed lubricator: 
Graham-White sanders; Detroit flange oilers; United States 
Metallic packings for piston rods and valve stems; Hunt- 
Spiller gun metal bushings for cylinders and valve chests; 
and Barco flexible joints in air lines between engine and 
tender and screw type flexible joints in main reservoir pipes. 

The general dimensions and proportions of these interest- 
ing locomotives are given in an accompanying table. 


TABLE oF DIMENSIONS, WEIGHTS AND PROPORTIONS 


Ràilroad O O pola C. & 0. 
Builder oia isa al dela E ee Re eee a es American Loco. Co. 
Type of locomotive..........essssesssseseeeresessesssseees 2-8-8-2 Simple 

Service aia E RAN A a Freig 
4 cylinders, diameter and stroke........ooo....... a 23 in. by 32 in. 
Valve gear; type 66.50.0566 055 E n E ERE AE E EEEE eR NS Walschaert 
Valves, piston type, SIZO 0 e A ad 12 in. 
Maximum travel ia A E A A a rs A in. 
in. 


Outside lap: tonces ARA ACA oie E 


[A Da ee D D ee ee ee ee ee ee ee eee A A A ee a 


© o o Oo 0,0,0, Oo Oo 
ooo... © 
Oo o o o 09.0% eo 


Shell Seam Over 
WS” Combustion Chamber 


a 


Exhaust clearance , 

Ecid in tulli geir esa dr dis Os vado A lg 10. 
Weights in working order: 

On drivers dai A o 

On front RUC aia tdi e 32,000 1b. 


On trailing truck ca li as ed pea aan da 42,000 Ib. 
Total enpe sin aa A a ad 565,000 Ib. 
Tender- O O MOR. ca ER E wow Geena hme ae 210,000 Ib. 
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Wheel bases: Superheating icc saa sists a ie swe as ss 1,885 sq. ft. 
Driving, each ...... E O 15 ft. 9 in. Comb. evaporative and superheating ..................... 8,328 sq. ft. 
Rigid: each vid ns ata es duces 15 ft. 9 in. Tender: e 
Total engine sosser rreo stire ean oa S8 ft. 1 in. Style AAA EA wpe eee ewes aa Cylindrical 
Total engine and tender.........oo.ooooooooooooonomo coso 98 ft. % in. a a capacity ooooommcoommocmcmmcmmmmc.os O see ha 
di 3 T ORL: capaćity ¿ia A AAA A E ons 
A e o ÓN o A a a Four wheel 
N a E N A E E 30 in, General data estimated: 
Trailing P ik A E rae te eat tiles cc ga ate 42 in. Rated tractive force, 85 per Cent........ooooooooomononoomo..» 103,500 Ib. 
A ee pes ee eee O OCI p gS oe Cylinder horsepower (Cole)......... VETE ERE ee rr te re er 3,902 hp. 
Journals, diameter and lengih: Boiler horsepower (Cole) (est.) * cccccccececcececeerececeeees 3,677 hp. 
Driving. main ........... ETT ee a Re 11% in. by 13 in Speed at 1,000 ft. piston speed... .... 0. ccc cece cece eee ences 31.8 m.p.h. 
Driving, others ....oooocoococooconcrcrcrrona nora ro n. in. by 13 in Steam required per hour.......essesssssesssscooseoreoceses 81,162 Ib 
Front truck ....e.sessssssserrrresessecesessreess 6/ in. by 12 in Boiler evaporative capacity per hour * .......o.ooomoomoooo... 76,472 Ib 
Trailing truck 2.0... cesses eee c eee eee eee weenie 8 in. by 14 im Coal required pcr hour, total........... Seas Oe 12,682 Ib. 
Boiler: f Coal rate per sq. ft. grate per hour............ erat AE 112.9 tb. 
SEV O eee BS Straight ton Weight proportions: l 
Steam pressure Via HGRA Fai ea EN AGA Se es week Bes 205 tb. Weight on drivers = total weight engine, per cent...... A 86.9 
MOD a A o RS RNE A ad Bituminous coal Weight on drivers — tractive ÍforCO..........ooooooooo»oo O 4.91 
Diameter, first ring, inside ........o.oooooooo.o.o.o». EA a 92 in. Total weight engine — cylinder hbp.........«.«...o.oo.ooooocono.o . 147.1 
Firebox, length and width ...........ooooooo.oo o... 204% in. by 96% in. Total weight engine = boiler hp............«......... dead 156.1 
Height mud ring to crown sheet, back .........ooooooooommmm.... 60% in. Total weight engine — comb. heat. surface......... A O TN 67.9 
Height mud ring to crown sheet, front .......ooo.ooomommom ++... 89% in. Boiler proportions: 
Combustion chamber length ........ 0. csc cece weer veces cece nace 69 in. Boiler hp. + cylinder hp., per cent %......ooooocmooommmsmsom+2...o 94.2 
Tubes, number and diameter .........o.o.oeooooooonnccr.<cosso 278-244 in. Comb. heat surface — cylinder hp............ooooooooooooo».».. 2.13 
Flues, number and diameter .........oooo.ooooomorormms.roo”o 60-5/ in. Tractive force — comb. heat. surface.........o.o.o.o.o.o. dci ds 12.42 
Length over tube sheets .........ooooocococrcmoronorscrccncmsmsors. 24 ft. Tractive force X dia. drivers — comb. heat. surface............ 708 
Grate area 169 in. by 96% iDM......oooooooomomo mo cronos. 112.9 sq. tt. Cylinder bp. — grate artd.......ooooo. .ooomooocso aia 34.5 
Heating surfaces: Firebox heat. surface  grate area.........ooooomomomo ros». PE 4.40 
Firebox and comb. chamber ...........oooooooooomo o ?.»..o 467 sq. ft Firebox heat. surface, per cent of evap. heat. surface............ 7.72 
Tubes ua HSE Re OATES OS AS ely WEE Rae 3,912 sq. ft Superheat. surface, per cent of evap. heat. surface.............. 29.25 
Flues ..... a E RAE 8 2,064 sq. ft. 
Total evaporative ............ E E edu 's! Ha ae ae Sa 6,443 sq. ft. * No allowance for feedwater heaters included. 


Paris-Orleans Condensing Locomotive 


Means Adopted on Suburban Tank Locomotive for Condensing Exhaust 
Steam While Passing Through a Long Tunnel 


By H. Leflot 


Inspector of Equipment, Paris-Orleans Railway 


HE Paris-Luxembourg line to Sceaux and Limours 
runs well into the City of Paris and passes through a 
tunnel, a little over a mile long, situated between the 

stations of Paris-Luxembourg and Paris-Denfert. When 
the line was built it was apparent that certain measures 
must be taken to avoid inconvenience to the passengers from 
the escaping smoke and steam of the locomotive during the 
passage through the tunnel. 

Black smoke could be done away with by special care in 
the control of the fire, but the question of the exhaust steam 
remained. To overcome this trouble, the Paris-Orleans 
railroad equipped a locomotive with an arrangement for 
condensing in the water tank as much of the exhaust steam 
as possible. 

On the first locomotive equipped with condensing ap- 
paratus the boilers were fed by injectors. Upon reaching 
the end of the tunnel at Denfert, it was found necessary to 


partly empty the tanks and replace the hot water by cold 
water taken at the water crane, in order to obtain a suf- 
ficiently low temperature to secure reliable action of the 
injectors. 

Furthermore, to insure a supply of water to the boiler 
during the time the condensing apparatus was in operation, 
a supplementary cold water tank, having a capacity of 106 
gallons, was employed. This tank was so arranged that it 
could be placed in communication with the ordinary tanks 
or held in reserve until needed. 

This method of operation wasted a considerable amount 
of water and fuel and caused an undesirable loss of time 
between stations only a short distance apart, where quick 
service was important. 

The original locomotives having become incapable of 
making the running time with the increasing traffic that had 
to be handled, it was decided to replace them by more power- 
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Paris-Orleans Suburban Tank Locomotive Equipped with Exhaust Condensing Apparatus 
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ful tank locomotives of the 2-8-2 type fitted with super- 
heaters. At this time, in order to do away with the incon- 
veniences mentioned, we developed a new condensing appa- 
ratus and applied two Worthington pumps for feeding the 
boiler. This permitted using the water in the tank at all 
times no matter what the temperature might be. 


Description of the Condensing Apparatus 


As will be noted from the drawings, this apparatus is a 
sort of surface condenser. It consists of copper exhaust 
pipes C, brass pipes, E, for condensing the exhaust or dis- 
charging above the water in the tank any steam that has not 
been condensed, also copper pipes, G, which permits the 
final escape to the atmosphere of the non-condensed steam 
if any still remains. | 

The waste pipes are two in number; the main waste pipe, 
K, terminates underneath the coal box and has at the end 
a double elbow, which forms a trap to prevent the escape of 
the non-condensed steam in the pipe E. The other pipe, K’, 
discharges the water of condensation between the first and 
second pair of driving wheels. 

To permit the utilization of the apparatus at will, a con- 
trol valve, A, is placed in the exhaust pipe of each cylinder. 
Both of these valves are operated by the handle, J, located 
conveniently for the engineman. This permits the directing 
of the exhaust steam into the water tanks or to the atmos- 
phere by way of the stack. 

The two water tanks, D, are connected by the cross-over 
pipe, M. They can be emptied by a valve, L, operated by 
the handle, N, shown in the cross section. There is also 
a pipe, S, connecting the front and the back portion of the 
tank to secure a circulation of water and to divide the heat 
evenly throughout the tank. 


Operation of the Device 


By suitably adjusting the valves, A, by the handle, J, 
communication is established between the. exhaust pipe and 
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The cover, H, of the water tank is kept tightly closed to 
avoid the escape of the steam and projection of water on to 
the tracks. The volume of water contained in the tanks 
at the maximum level, which is indicated by a gage cock 
placed on a partition on the side of the tank, is 212 cu. ft., 
or 1,585 gallons. The maximum level is at 1312 in. from 
the top of the reservoir. Should this level be exceeded and 
a surge of water caused by the motion of the locomotive 


SECTION Y-Y” SECTION “X-X° 


Cross Sections 


reach the top of the condensation pipe, the surplus would 
pass off by the waste pipes, K and K’, following a course 
the reverse of the one taken by the condensed steam outlined 
in the preceding paragraph. 


Summary 


It is apparent from what has been stated that the exhaust 
steam condensing apparatus of the new tank locomotive on 
‘the line between Paris and Limours has succeeded in solving 
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Elevation Showing Water Tank and Condensing Apparatus 


the condensing apparatus. The exhaust steam is then directed 
into the pipes, E, and there partly condensed, while the 
remainder passes out by the top extension, F, to be con- 
densed by contact with the surface of the water in the tanks. 
Any surplus of steam not condensed escapes in the atmos- 
phere by the vent pipe, G, and the water of condensation 
passed away by the waste pipes, K and Kt, as shown on the 
elevation drawing of the locomotive. 

By means of cocks, suitably located, the engineman may 
divert the exhaust steam from the feedwater pumps either to 
the atmosphere or to pipes leading to the water tanks. The 
exhaust steam from the air compressor is piped to one of 
‘the locomotive exhaust passages, A, and follows the same 
course as the exhaust from the main engine cylinders. 


the particular problem of the suppression and the escape of 
the exhaust steam to the atmosphere during the passage 
through the tunnel. l 

Economy of fuel was not the object aimed at. There is 
no doubt, however, that the condensing apparatus results in 
some saving due to the heating of the feedwater, but this 
saving is small inasmuch as the condensing apparatus func- 
tions only between the two stations of Denfert and Luxem- 
bourg, less than a mile apart. When it functions and all 
the exhaust steam is sent into the water tanks, the draft is 
almost completely extinguished and the use of the blower 
becomes necessary. This reduces the economy resulting from 
the recovery cf the heat contained in the exhaust-steang, from 
the cylinders. | | e 
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Encouraging Apprentices by Competitive-Methods 


Poys Should Be Checked Up Periodically to Make Sure They Have 
Mastered the Various Classes of Work 


By Earl D. Austin 
Machinist Apprentice, Chicago, Milwaukee & St. Paul, Galewood, Ill. 


N my opinion the four-year training plan is not the cor- 
rect method to produce good mechanics. Most any boy 
can pass the first examination and enter his apprentice- 

ship. Then he serves his time and becomes a machinist 
whether he is a dependable one or not. This system makes 
the goal of the boys the time they have left to serve—not 
the kind of mechanics they are going to make. 

What would the schools of 
our country be if the boys and 
girls were graduated atter four 
years, regardless of whether 
they had acquired the necessary 
knowledge or not. I do not 
think they would be of much 
account; schools are not run on 
ihat plan. A boy passes an ex- 
omination to enter high school 
and then after each course he 
has to pass an examination to 
preve that he thoroughly under- 
stands the subject and he is 
graded accordingly. Is not the 
apprentice a scholar just as is 
the high school boy ? 

There is nothing that makes 

a boy study and work harder 
than trying to get ahead of the 
other fellow and be ahead in 
his monthly markings. The 
apprentice boy should be rated y 
on a percentage basis every Y 
month and it should be posted “4 
on the bulletin board. Whena 2 
boy heads the list it makes him 
feel proud and determined to 
stay at the top of the list, while  / 
those at the bottom are ashamed 
and will try hard to crawl to the PLES, 
top. There is nothing that 
makes a boy more determined to 
win than a contest of this sort. 
I could hardly wait until the names and percentages were 
posted to see how I ranked among my fellow apprentices. 
These percentages should not be marked by the foreman 
alone, but by the apprentice instructor, if one, and also the 
mechanic the boy is working under. 

The boy should also pass an examination and show the 
foreman that he understands the job thoroughly betore he is 
allowed to go to another class of work. Suppose, for in- 
stance, the boy is running a lathe; when he has been on it 
four months, or the specified time, he should show the fore- 
man that he can operate the lathe correctly before he is al- 
lowed to work on another machine. He should also pass a 
written examination on the operation of the lathe and such 
questions as the number of threads to the inch, the taper of 
standards parts, etc. If the boy passes the examination, he 
should be put on another class of work; if not, he should 
stay on lathe work until he can pass the examination satis: 
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* Awarded honorable mention in the competition for regular apprentices 
which closed Sept. 1, 1923. 
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tactorily. If he is a good mechanic he will pass from one 
class of work to another regularly. If not he should give up 
and try some other trade. As it is now, the boys all go on 
regardless of their qualifications. These examinations will 
also encourage the boy to study at home to finish his appren- 
ticeship sooner. 

The average apprentice of today figures that there is no 
use in studying, as he will be a 
mechanic in four years, 
whether he studies or not. It 
is not right for the manage- 
ment to turn out a poor me- 
chanic from the shops, as he 
will never succeed in life by 
working at a trade not properly 
mastered. It is far better to 
discharge the boy and let him 
pick a trade he is better suited 
‘or. 
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5 If the system above suggested 
D was followed there would not 
a be as many poor mechanics in 


the country who cannot hold 
their jobs; these men go from 
job to job and are always an 
expense to the railways which 
hire them. There would prob- 
ably be a few less mechanics in 
this country, but you would 
know when you hired one that 
you were hiring a first-class 
mechanic who would make 
money for the company; you 
would not have to find a job 
| to which he was suited, but 
| could give him any job. 
SS, | | Competition is what has 
hed Sa] made our country so progres- 
| sive. Would we have the 
Austin easy-riding steel coach and the 
powerful locomotive that takes 
us across the country at the rate of 60 miles an hour if it 
was not for competition? No! We would be riding in the 
hard-creaking wooden coach drawn by the slow-moving loco- 
motive. If competition will make good railways it will make 
good mechanics; so the more competition a management can 
promote among their apprentices, the better mechanics they 
will produce. 
If this system of training apprentices was taken along 
with the schooling and social system on the Santa Fe, this 
country would be better equipped to take care of its motive 


power. 
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A SMALL Boy said that a gun was dangerous without lock, stock 
or barrel, because his daddy licked him with the ramrod. Care- 


- less men find ways to hurt themselves anywhere, while careful 


men can do hazardous work all their lives and never get a scratch. 
—The Night Watchman. 


Elimination of Exrors in Stephenson Valve Motion 


A Detail Method Is Given for Determining the Offset of the Link 
Saddle Pin and the Principal Factors in Design Are Discussed 


By Roy C. Beaver 
Assistant Mechanical Engineer, Bessemer & Lake Erie, Greenville, Pa. 


HERE are several sources of error inherent in the de- 
sign of the Stephenson valve gear as applied to loco- 
motives, which, unless compensated for, cause the valve 

events to occur at different times on the forward and back- 
ward strokes, thus making the valves out of square. The 
three principal sources of error, and the only three which it 
is customary to overcome in the design, are the angularity of 
the main rod, the angularity of the eccentric blades and the 
fact that the eccentric blade pins are not placed on the link 
arc, but, cn account of the construction of the link are set 
some distance inside. 
The effect of the first two of 


greatest at the quarter positions; that is, it increases from 
zero to maximum through 90 deg. and back to zero in the 
next 90 deg. Thus, as noted above, the crank pin, and hence 
the link, lags behind the proper position during the back- 
ward stroke of the piston and runs ahezd during the for- 
ward stroke. 

The result of this erratic motion is shown by the solid 
lines in Fig. 1. These lines show the position of the eccen- 
trics, eccentric blades and link when the crank pin is at B. 
The dotted lines show the proper positions which these parts 
would have if the crank pin 
were at C. Neglecting for the 


these errors is to cause the link 
block, and hence the valve, to 
lag behind the proper posi- 
tions, with respect to the pis- 


ton position, during the back- ` 


ward stroke of the piston and 
to the link block, and hence 
the valve, to run ahead during 
the forward stroke of the pis- 
ton. 

The effect of the third of 
these errors is just the opposite. 
The valve is caused to lag be- 
hind its proper position during 
the forward stroke and to run 
ahead during the backward 
stroke of the piston. 

The effects of the first two 
errors are thus added together 
and ccunteracted by the effect 
of the third error, but the ef- 


HAT is the correct offset of the link saddle 
W pin on a Stephenson valve gear? Can 

you give a detailed method of determining 
this offset? The answer to this question, asked 
by a reader, is contained in Mr. Beaver’s article. 
The offset referred to in the discussion, indicated 
by the question mark shown on the drawing of 
the link, is the means used to compensate for 
errors existing in the valve gear design. 
Although the Stephenson gear is rarely installed 
on new equipment, it is a well-known fact that a 
large number of shop men have to deal with it 
on the older locomotives. If an old Stephenson 
gear is causing you trouble perhaps you will find 
the reason here. 


moment the effect of the other 
two errors mentioned, it 1s seen 
that the center of the link is at 
D instead of D' and the link 
block is at E instead of E”, the 
distances DD’ and EE’ repre- 
senting the amounts the link 
center and link block lag be- 
hind their proper positions 
during a backward stroke of 
the piston. The link is then 


- traveling in the direction of 


the arrow. This lagging of the 
link block, transmitted to the 
valve, causes the valve events 
to be retarded at the front port 
during the backward stroke. 
By completing the diagram for 
the top quarter position, it 
may be shown that the valve 
events are hastened at the back 


fect of the third error does not 
entirely compensate for the 
combined effect of the first two. Therefore, an additional 
condition must be introduced which will complete the com- 
pensation. This additional condition is the back-setting 
of the link saddle pin from its theoretical position on the 
link arc to a point inside of the link arc. 


Angularity of the Main Rod 


The manner in which these errors are introduced and the 
cffects produced upon the link are shown in the accompany- 
ing diagrams. Fig. 1 shows the effect produced by the 
angularitv of the main rod. Ordinarily when we think of 
main rod angularity, we think of the erratic motion it pro- 
duces upen the piston. However, we must consider the pis- 
ton to have a true motion and the error to be developed at 
the crank pin end. The point .4 shows the position of the 
crosshead wrist pin when the piston is at the middle of its 
stroke. The length of the main rod is AO. Therefore, the 
arc BOB’, described through the point O with the radius 40, 
shows that at mid-stroke the crank pin is at the point B for 
the bottom quarter, instead of at C, and for the top quarter 
is at the point B’ instead of at C’. The distance CB then 
represents the amount the crank pin lags behind its proper 
position at the bottom quarter and the distance C’B’ repre- 
sents the amount the crank pin runs ahead at the top quarter. 
This error is zero at the front and back dead centers, and is 
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pert for the forward stroke. 
Fig. 2 shows the effect pro- 
duced on the link by the angularity of the eccentric blades. 
Neglecting for the moment the effect of the angularity of the 
main rod and the effect of the back-set of the eccentric blade 
pins, when the crank pin is at front center, the center of 
the link is at F. When the crank pin has moved through 
90 deg. to the bottom quarter, the center of the link has 
moved the distance y to the position G. When the crank 
pin has moved through the second 90 deg. to back center, 
the center of the link has moved the distance x to the point 
IT. It will be seen that the distance x is greater than the 
distance y, so that the center of the link has not moved 
equal distances for equal movements of the crank pin. Now 
when the crank pin passes through the third 90 deg. to top 
center, the center of the link moves back through the dis- 
tance x to the point G’, and when the crank pin completes 
the full revolution the center of the link will have moved 
back through the distance y to its starting point at F. The 
error thus increases from zero to maximum when the crank 
pin travels from 0 deg. to 180 deg., and the error decreases 
again to zero through the next half revolution. 
The link must move faster in order to travel the distance 
x in the same time it travels the shorter distance y. This 
speeding up of the link at one end of the stroke causes the 
valve events to be out of time at the front and back ports. 
Assuming the engine to be running forward, it may further 
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be seen that the slow travel of the link occurs in the first 
and fourth quarters, or while the crank pin is traveling 
from the top quarter to the bottom quarter positions, and the 


represent the actual positions of the link block at the for- 

ward and back link positions, respectively, while J’ and K’ 

represent the corresponding proper positions of the link. 
Distance Crank Pin runs ahead of 

7 proper position during forward 
id 


Ct. 


EN 
Front Dead 
¿Center 


| 


TZ 


I+ Distance Center of Link lags 
“behind proper posi tion during 
backward Stroke 


by 


\. Distance Crank Pin lags behind 
proper position during backward 
Stroke 


Fig. 1—Errors Caused by the Angularity of the Main Rod 


piston is at the forward end of the stroke. At this time the 
blades are in open position and the angularity is the least. 
The fast travel of the link occurs in the second and third 
quarters, or while the crank pin is traveling from the bottom 
quarter to the top quarter positions, and the piston is at 
the back end of the stroke. It is in this phase that the 
blades are in crossed position, and the angularity is the 
greatest. This action causes the valve events to be slow at 
the frcnt port and ahead of time at the back port. The 


The point J is behind and the point K is ahead of its proper 
position. Now if the link could be raised vertically, there 
would be a point N on the link which would fall on J’, and 
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Link on a Stephenson Valve Gear Showing the Offsct of the 
Saddle Pin 


effect is the same and must be added to the effect produced 
by the angularity of the main rod. — 


Proper Positions of the Link Block 


Fig. 3 shows the relation of the proper and the actual 
Positions of the link if the effect of angularity has not been l 
Overcome. The effect of the error produced by the offset Top Quarter Position 
of the eccentric blade pins has been disregarded. J and K 


Fig. 2—Errors Caused by the Angularity of the Eccentric Blades 
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if the link could be lowered vertically, there would be a 
point M on the link which would fall on K'. Therefore, the 
link should be raised at the forward position and lowered 
at the back position. This is accomplished by offsetting the 
link saddle pin, which produces the effect shown in Fig. 4. 
The offset PQ acts as a lever about the point Q that raises 
and lowers the link through the distance z. 

This brings the saddle pin outside of the link arc, but it 
is usual in locomotive practice to find it inside. The reason 


Fig. 3—Relation of Proper and 


Fig. 4—Effect of the Method 
Actual Positions of the Link Used for Compensating for 
Block Angularity 


for this is that the effect of the third error, which will now - 


be discussed, is greater than the other two, and opposite in 
direction, so that in compensating for it, the saddle pin is 
brought back to a point within the link arc. 

The effect of the third error, or the offset of the eccentric 
blade pins is shown in Fig. 5. The figure is drawn to show 
this error alone and neglects the effect of the other two. The 
solid lines show the actual positions of the eccentric blades 
and link and the dotted lines show their proper positions. 
The construction introduces a toggle joint which causes the 
link to be drawn toward the axle. The distances U.S’ + 
S'S” and VT’ + T"T” are equal to the distances US and VT 
respectively, and not being in straight lines, are greater re- 
spectively than the distances US” and VT”. Hence the link 
is drawn toward the axle the distance RR’. The link is, 
therefore, always farther toward the back of the locomotive 
than it should be, so that when the link is traveling forward, 
it lags behind and when it is traveling backward it runs 
ahead of its proper position. The forward travel of the link 
occurs when the piston is in the back end of the stroke, and 
the backward travel cccurs when the piston is in the forward 
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Fig. 6—Method of Determining 


end of the stroke, when the engine is running forward. 
Thus the valve events are slow at the back port and ahead 
of time at the front port. 


The effect of this error is just the opposite of those due: 


to the angularity of the main rod and the eccentric blades. 
This effect must be compensated for by just the opposite 
process; that is, by moving the saddle pin back to some 
point within the link arc. 

The amount of offset of the saddle pin required to com- 
pensate for each error could be determined separately on 
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the drawing board, and the algebraic sum of these amounts 
could be taken as the net amount to move the pin. How- 
ever, the required movement of the pin to compensate for all 
three errors may be determined at once by the method shown 
in Fig. 6. Make your decision as to the point of cut-off 
at which you desire the locomotive to be worked. Locate 
the positicns of the crank pin as shown at X and Y, which 
have in Fig. 6 been located for a cut-off of 25 per cent. 
Then lccate the positions of the eccentrics for each of these 
positions, as at p, p’ and q, q’. If the angle po p’ is not 
known from given dimensions of the locomotive, it may be 
determined by taking the horizontal distance w equal to the 
amount the lower end of the rocker arm moves. At the same 
time the top end of the rocker arm moves a distance equal 
to the lap plus the lead and then the angle p o p’ equals the 
angle ZOW. Next locate the link block ahead of and back 
of its central position a distance equal to the amount the 
lower end of the rocker moves when the upper end moves a 
distance equal to the lap, as shown at L and Z’. Then 
from the given dimensions of the eccentric blades and link, 
locate these parts so that the link will pass through the 
points L and L’. There is only one position which the link 
can occupy to fulfill this condition for each position of the 


Fig. 5—Effect of the Back-Set of the Eccentric Blade Pins 


crank pin. <A paper template of the link will greatly assist 
in locating the link properly. 

Through the middle points of the link in the two posi- 
tions, draw the lines ab and cd perpendicular to the link arc. 
Evidently the saddle pin must be located somewhere on 
each of these lines and, at the same time, move in an arc 
about the center O”, so that it will be located in a line gh, 
parallel to the center line of motion at the two link positions 
shown. We may then find by trial a location for the line 
gh parallel to the center line of motion, such that it will 
intercept the equal distances ef and mn from the link arc 
cn the lines ab and cd respectively. These equal distances 


A oe Stroke _______ 
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the Back-Set of the Saddie Pin 


ef and mn represent the back set of the link saddle pin. 

Any location of the saddle pin will give proper valve 
events at only one point of cut-off, due to other errors which 
exist in the valve gear, and for this reason the back-set of 
the pin must be made such that the engine will be square 
at the point of cut-off where the locomotive is most likely 
to be worked. The other errors, however, are small and un- 
important. Experience has shown that when the effects of 
the errors just described are eliminated, the locomotive is, for 
all practical purposes, a very smooth running machine. 
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Scrapping Steel Cars by Electric Arc Process 


Facilities and Methods Which Are Applicable Where a Large 
Number of Cars Are To Be Handled 


By A. M. Candy 


General Engineering Department, Westinghouse Electric & Manufacturing Company 


to be scrapped over to wrecking companies or car build- 
ers. As a result many thousands of dollars profits have 
been made by such companies which could be made just as 


[' the past it has been the practice to turn steel cars ready 


Fig. 1—Interior of a Bullding Equipped with Traveling Resistors for 
Use in Cutting Up Steel Cars by the Arc Process 


well by the railroads if they would make the necessary capital 
investment to do the work. A few of the roads have already 
investigated this question and have put in efficient equip- 
ment. 


The problem of handling cars to be cut up is divided into 
two quite distinct fields, namely, reclaiming and scrapping. 
When a car is in such condition that the side stakes and 
underframe are in a satisfactory state of preservation, the 
car is a subject for reclamation, the work required being 
that of cutting rivets and bolts so that the defective plates 
and fittings can be removed readily and new material re- 
riveted in position. In many instances, however, the cars 
are in such poor condition that the only salvage will be 
trucks, air brake equipment and possibly center sills. Such 


a car, therefore, is a straight scrap problem and can be 


disposed of much less expensively by straight away cutting 
of plates, stakes, angles, sills and other parts. 

There are three general methods employed for cutting up 
steel cars, namely, air guns or “rivet busters,” oxy-acetylene 
cutting torches and the electric arc. It is not sufficient to 
say that any one of these processes is the best or the cheap- 
est, because it will be found that there is a field for each. : 
Insofar as the actual operating cost is concerned, the arc 
process, however, is actually cheaper. On one road the cost 
of cutting 200 rivets 34 in. in diameter was found to be as 
follows: 


Labor, 1 hr., 3 min. at 90 cents an hour............ $0.945 


Electric power anti Ltd Be ye een es 0.800 
Backing off Fiera nis ected: A sew ds 0.660 
Total a a A to eae a a $2.405 


A typical installation for reclaiming cars using the arc 
process for rivet cutting is shown by Fig. 1. Platforms at 
a convenient height are provided along both sides of the 
cars so that the operators can readily reach all the rivets. 
The resistor through which each operator obtains his cutting 
current 1s mounted overhead on wheels on a monorail so 
that it can readily be moved along the length of the car by 
the operator. The cutting cable is supported by the resistor 
carriage which relieves the operator from dragging long 
cable leads over the floor. Four motor-generators operated in 
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parallel to deliver 1,000 amperes each, provide capacity for 
a total of eight cutters at one time, using from 400 to 600 
amperes each. 

The building illustrated is used exclusively for the work 
of cutting off the rivet heads. The cars are then removed 
to another building where the rivets are backed out by means 
of air guns, the old plates are removed and new plates riveted 
in position. 

At another installation where cars are scrapped, some rivet 
heads are cut off but in addition sufficient cutting through 
the plates and angles is done, as shown in Fig. 2, in a build- 
ing similar to that illustrated above, so that the cars can 
be switched under a crane way as shown in Fig. 3. The car 
sides are then knocked out by the crane operator, swinging 
a large skull cracker ball through the sides of the car. In 
a few minutes’ time the car is reduced to the condition shown 
by Fig. 4 where a gang using a’ rivet gun is shown cutting 
the few remaining rivets necessary for the complete destruc- 
tion of the car. Actual records at this plant show that ten 
men can cut up 36 cars per 22-hr. day. Individual records 
show that the various operators will cut from 1,800 to as 
high as 3,100 rivets 5g in. in diameter per 10-hr. day. 

The time required to cut up a car depends entirely on the 
number of pieces into which the car is cut, or in other words 
the number of feet of cutting. In some instances as high as 
240 ft. to 250 ft. of cutting is being done on 40-ft. coke cars, 
whereas by careful analysis this same car can be cut into 


Fig. 2—Car with Rivets and Plates Cut Ready to Be Broken Down 


14 pieces, involving 177 ft. of cutting, the pieces being suf- 
ficiently small to load in a car. This cutting can be executed 
by one operator in 31% to 4 hours’ time, the cost of labor 
and power not exceeding $6.75 to $7.00, based on labor at 
60 cents an hour and power for the motor generator equip- 
ment at 2 cents a kilowatt-hour. 

The size of the pieces into which a car must be cut is 
entirely dependent upon the material handling facilities of 
the company receiving the scrap. In some extreme cases, it 
will be found permissible to cut a car straight through from 
side to side, cutting it into three or four sections, the sides 
of which can be mashed over aguinst the bottom where a 
crane is available to swing a skull cracker ball or an old 
truck. 

One railroad has found that it is only necessary to cut 
hopper bottom cars at the corners and around the sides just 
above the bottom, leaving the sides, ends and bottoms full size, 
approximately as follows: Sides, 30 ft. 5 in. long by 9 ft. 
wide; bottom, 30 ft. 5 in. long by 9 ft. 6 in. wide; ends 9 ft. 
6 in. long by 4 ft. wide. Gondola cars are cut at the corners 
and the sides and the bottom is cut across the center, making 
the sizes of the parts approximately as follows: Sides, 20 ft. 
long by 4 ft. wide; ends, 9 ft. 6 in. long by 4 ft. wide; bot- 
toms, 20 ft. long by 9 ft. 6 in. wide. 

When planning an electrical installation for rivet cutting 
or car scrapping work especial consideration must be given 
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to the distribution system on account of the relatively high 
current values used and the relatively low generator voltage. 
Each cutting arc will be operated at 400 to as high as 800 
amperes and the generator voltage will be approximately 
60 volts. Where a number of cutters are employed the cur- 
rent to be handled will, therefore, run into several thousand 
amperes which will require the use of ample copper cable 
to keep the voltage drop within permissible limits—not to 


Fig. 3—Breaking Down the Car Body with a Skull Cracker 


exceed 5 per cent of the generator voltage at the point where 
each arc is to be used. When the track is to be used as a 
part of the transmission system all joints must be heavily 
bonded. In some installations no special provisions are 
made for conducting the current from the car body to the 
rails ‘but it is allowed to flow through the truck center bear- 
ings, journals and wheels to the track. This, however, in 
some cases at least, is not entirely satisfactory and results 
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Fig. 4—Cutting the Few Remaining Rivets in the Hoppers with 
Pneumatic Hammers 


in unnecessary loss as the voltage drop through the truck 
center bearings is considerably higher than at anv other 
part of the car body. | 

To assist the operators in the cutting work it is advisable 
to have suitable scaffolding. or platforms provided along the 
sides of the cars at a height of about 614 ft. Each operator 
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will require a cutting resistor which will have considerable 
weight. Therefore, it is advisable to locate a number of 
these resistors on about 40 ft. centers under the platform 
so that they will be protected from the weather. A suitable 
terminal should be provided at the resistor so that each 
operator can readily connect his cutting holder cable to the 
resistor. | 

The motor-generator and switchboard equipment should 
be located in a building which will give the apparatus com- 
plete protection from the weather. This also centralizes the 
equipment so that it can be given the proper attention by a 
competent electrical attendant. It is usually advisable to 
install two or more motor-generators of say 1,000 amperes 
capacity each, to be operated in parallel when the current 
required is in excess of 1,000 amperes rather than one large 
machine, for several reasons. First, if one machine should 
fail, the plant can still be operated at a reduced capacity. 
Second, such a plant can be operated more efficiently because 
if the work for a given day demands only a portion of the 
available capacity, only a portion of the sets need be operated. 


Recent Decisions of the Arbitration 


Committee 


(The Arbitration Committee of the A.R.A. Mechanical 
Division is called upon to render decisions on a large num- 
ber of questions and controversies which are submitted from 
lime to time. As these matters are of interest not only to 
railroad officers but also to car inspectors and others, the 
Railway Mechanical Engineer will prrint abstracts of deci- 
stons as rendered.) 


Superstructure of Car Telescoped 


While the St. Louis Southwestern’s train No. 760 was 
entering Valley Junction Yard, October 21, 1921, the engine 
broke loose from the train, which consisted of 86 cars, caus- 
ing the brakes to apply in emergency. The sudden stop re- 
sulted in the breaking of eight longitudinal sills in C. & 
N. W. car No. 76822 and Pennsylvania car No. 70691. The 
sills of both cars were broken at the transom of the adjoining 
ends. The broken sills on the Pennsylvania car dropped 
sufficiently to allow the coupler to foul the tie. The con- 
tinued movement caused the coupler to act as a lever which 
raised the car sufficiently to permit it to pass over the broken 
sills of the C. & N. W. car, which demolished the super- 
structure for a distance of approximately 10 ft. from the 
end. No repairs were necessary on the head car in this 
train, and none of the wheels left the rails when the acci- 
dent occurred. 

The St. Louis Southwestern requested disposition under 
Rule 120. However, the Chicago & North Western stated 
that it had received information from the Pennsylvania, 
whose car was also involved in the accident, which indicated 
that its car had been telescoped. It, therefore, requested 
counter billing authority to cover the cost of repairs, less the 
cost of improvements, according to Rule 32. However, the 
St. Louis Southwestern contended that the car had failed by 
reason of an emergency application of the air brakes, which, 
according to the rules, did not constitute unfair usage “and 
was, therefore, the owner’s responsibility. 

The Arbitration Committee decided that telescoping of the 
superstructure of the car above the sills, due to the mount- 
ing of another car, constitutes unfair usage, for which the 
handling line is responsible. The contention of the car 
owner was sustained.—Case No. 1282, Chicago E North 
Western vs. St. Louis Southwestern. 
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Wrong Repairs Should Be Corrected Within Nine 
Months 


On October 8, 1919, Chicago Car Interchange Bureau de- 
fect card No. A-285,199 was issued against the Chicago & 
North Western for one pair of cast iron wheels in place of 
wrought steel wheels, box four, B. & L. E. car No. 80,536. 
This car was first delivered home, after the issuing of this 
car, by the Pennsylvania on January 12, 1921. It was 
shopped for the correction of the wrong repairs and for other 
defects, and was then moved to Enterprise mine siding Janu- 
ary 19, 1921, where it remained until January 3, 1922. The 
car was then moved to the Greenville, Pa., shops of the Besse- 
mer & Lake Erie, where the wrong repairs were corrected, 
January 19, 1922. A bill was rendered in the January 
accounts of the B. & L. E. against the C. & N. W. for 
$122.40, in which neither the application of the wrong wheels 
to the car, nor any allowance for credit for service metal was 
recorded. The Chicago & Northwestern refused to pay the 
bill, contending that the wrong repairs must be corrected 
within nine months from the first receipt of the car on the 
home line. The Bessemer claimed that its bill was correct 
on the ground that the first paragraph of Rule 87 specifically 
exempted cases provided for in Rules 57 and 70, and that 
the delivering line was responsible under Rule 70 and should 
pay the cost of repairs, inasmuch as the bill had been ren- 
dered within two years from January 12, 1921. 

The Arbitration Committee, in sustaining the claim of the 
C. & N. W., decided that the exception of Rule 70 as referred 
to in Rule 87 means that the railroad violating Rule 70 is 
responsible to the line to which it delivers the car and not 
responsible to the car owner exclusively, and that the case 
was clearly one of wrong repairs, which should have been 
corrected within nine months after the first receipt of the car 
on the home line to justify the bill on the defect card.—Case 
No. 1272, Chicago & North Western vs. Bessemer & Lake 
Erie. 


Joint Evidence of Wrong Repairs Filed Too Late 


On July 20, 1920, the Southern Pacific at San Jose, Cal., 
rendered a repair card, according to Rule 60, to cover the 
cost of testing and stenciling the cylinder and Westinghouse 
K-2 triple valve on A. T. € S. F. car No. 48047. The car 
arrived home on August 24, 1920. On January 22, 1921, 
the Santa Fe shopped this car at Los Angeles. Here the 
car was found to have an H-49 triple valve that bore the 
stencil “S.J.—7-20-20—S.P. Co.,” instead of a K-2. A 
joint evidence certificate was executed by a joint inspector, 
and an inspector for the Santa Fe. On May 4, 1921, this 
certificate, supported by the San Jose repair card, was sent 
to the Southern Pacific with a request that it be furnished 
a defect card. In December, 1921, as provided by Rule 13, 
codes of 1920 and 1921, the Santa Fe rendered a bill to the 
Southern Pacific for $16.58 to cover the cost of restoring this 
car to standard. This bill was also supported by copies of 
the joint evidence certificate, the Southern Pacific repair 
card of July 20, 1920, and the Santa Fe repair card of 
January 22, 1921, showing that the wrong repairs had been 
corrected. 

The Southern Pacific refused payment on the ground that 
its San Jose repair card showed that a K-2 triple was tested 
and stenciled and did not show the application of an H-49, 
and therefore, it was not responsible for wrong repairs. 

The Arbitration Committee decided that it is not evident 
that the Southern Pacific 1s responsible for the wrong triple 
valve in this case; and that if the wrong triple valve was in 
existence when the car was received home on August 24, 1920, 
joint evidence should have been obtained within three months, 
as required in Rule 12.—Case No. 1285, Atchison, Topeka 
é Santa Fe vs. Southern Pacific. 


Steel Suburban Cars for Missouri Pacific 


The Unique Seating Arrangement Provides for 117 Eesti with 
a Weight of 1,000 Lb. Each 


HE Missouri Pacific has recently received 13 new struction. The side sills are 6-in. by 6-in. by /4-in. rolled 
suburban coaches and four combination suburban pas- steel angles, extending in one piece from end sill to end 
senger and baggage cars from the American Car & sill. The side and center sills are tied together with two 
Foundry Company. This equipment is intended for service deep crossbearers, consisting of 5/16-in. pressings placed 
between St. Louis and outlying suburban points. back to back and provided with top and bottom cover plates 
The suburhs in the St. Louis district are only a few miles of 10-in. by ¿2-in. open hearth steel. 
from the heart of the city, and it was decided that the utmost The floor supports, spaced approximately 2 ft. 412 in 
seating capacity with convenient facilities for promptly load- apart, form additional underframe members and consist of 


Floor Plan of Missouri Pacific Suburban Coach Seating 117 Passengers 


ing and unloading were demanded by the conditions. The 3/16-in. pressed steel diaphragms. The side girder con- 
seats, which are of the Walkover type, manufactured by the struction is made up of 3/16-in. rolled steel plates; it has 
American Car € Foundry Company, are divided so that the for its lower chord a side sill angle of 6-in. by 6-in. by Y2-in. 
long crossover seat holds three passengers and the short section and utilizes as its upper chord the belt rail member, 
crossover seat has ample room for two passengers. The composed of a 4-in by 14-in. steel plate applied the full 
longer seats are 4 ft. 4 in. in length and the shorter ones 2 ft. length of the car. On the inside of the side girder web are 
11 in. in length. The aisle, therefore, is off the center of placed 2-in. by 2-in. by '%4-in. angles, which form an ad- 
the car. It affords ample space for passengers to move two ditional member of the top chord. The side posts are %$-in. 
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The Seating Arrangement on These Cars Provides a Long Crossover Seat for Three Pasengers and a Short Crossover Seat for Two 
Passengers 


abreast without undue interference. The seats have no arms, channel-shape pressings, offset for the side sill and the side 
which adds considerable to the ease of passage through the plate. 
aisle and of entrance into the seats. 


Turtle-Back Roof Applied 
Cars Equal Through Passenger Coaches in Strength The roof is of the turtle-back type. It has side plates of 


* The cars are of steel construction throughout, with steel 4-in. by 8.2-lb. Z-bars supporting open hearth steel angle 
interior finish, except for Agasote headlining and wainscot- carlines of 314-in. by 214-in. by 14-in. section. Two pur- 
ing. The underframe and superstructure details have been lines, consisting of 2 Ya-in. by 2-in. by 3/16-in. open hearth 
so designed that their strength is equal to that of coaches in steel ‘angles, are used in this roof construction. The roof is 
through passenger service. of poplar 13/16 in. thick by 314 in. face width, covered 

The center sills consist of two 12-in., 35-lb. channels, with canvas. Between the canvas and the wood roof is 
having top and bottom covers of 3@ in. open hearth steel placed a felt roofing paper and as a preservative, the under- 
plates riveted to the flanges. Cast steel double body bolsters side of the canvas is given a coat of paint. The canvas is 
and platforms make up the two ends of the underframe con- secured with copper tacks and the outside has three coats 
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of an approved outside canvas roof preserver. The roof is The cars are well insulated, having one course of 1-in. 
provided with 12 Utility honeycomb type ventilators, with  hair-felt and one course of 3-ply Salamander under the en- 
registers on the interior. tire floor area. On the sides and ends against the outside 


Double windows are used in these cars with each outside sheets is placed one course of 3-ply Salamander, which is 
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Underframe Construction of the Missouri Pacific Steel Suburban Cars 


sash fitted with O. M. Edwards window fixtures. Rex applied after the inside of the steel has received a coat of 
weather stripping is applied to four sides of the outside paint. 
sash. A sash raised sufficient to secure a distance of 46 in. Careful Attention to Lighting Arrangement 


from the floor line to the bottom of the sash enables seated 
To facilitate reading, the lighting arrangement for these 


cars has been carefully planned. Along the center of the 


The Seats Accommodate Three Passengers on One Side and Two on End View of the Car, Showing the Wide, Individually Operated 
the Other; Ample Light is Provided for Reading End Doors 


passengers to have an unobstructed field of vision. Seats low-arched ceiling are placed 10 attractive center lamps. 
are spaced so that each passenger is opposite a window, The head-lining is finished in a cream color down to the 
giving opportunity for ample light during the day. frieze molding. This combination of a low-arched, light 
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colored ceiling diffuses the light so that passengers can read 
comfortably. The extra wide platforms require well dis- 
tributed light, and three vestibule lights are used on each 
platform. Current for the lamps is furnished by a 3-kw., 40- 
volt, 75 ampere generator, and each car is provided with an 
Edison 24-cell storage battery. 

The latest system of vapor and pressure steam heat is 
used in the cars, designed to maintain at all times a com- 
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Longitudinal (at the Top) and Cross Sections of the Vestibule Roof 
Construction and Pian of the Bulkhead 


fortable temperature on the interior. Each car is provided 
with a Giessel sanitary water cooler of 11 gal. capacity. The 
water supply for the cars is taken care of by an overhead 
copper tank located at each saloon. The cars are equipped 
with the Westinghouse Schedule UC-1-1612 air brake equip- 
ment and the American Brake Company’s slack adjuster. 
Four-wheel trucks are used, with the Commonwealth Steel 
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Company’s frames, equipped with Simplex clasp brakes. 
The wheel base is 8 ft. long and the wheels are of cast steel, 
36 in. in diameter. The journals are 514 in. by 10. in. 


Ample Room Provided for Entrance and Exit 


The platforms are exceptionally wide, having an opening 
of 4 ft. 4 in. at the vestibule steps. A standing space of 25 
sq. ft. is available. At the center of these steps a pipe rail- 
ing is provided, which will allow of a continuous stream of 
passengers entering and discharging from the cars. In other 
words, the arrangement has been so worked out that persans 
getting off the car will not interfere with those entering the 
car. The vestibule steps have four treads. 

It will be noted that this equipment and its appointments 
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ongitudinal Section of Main 
Carline at Purlne Connecton. 


Some of the Roof Detalls 


correspond with the highest grade of coaches used on through 
passenger trains. The interior presents an exceptionally neat 
appearance, and the low-arched roof gives the effect of 
spaciousness throughout the car. The interior is finished 
in mahogany color, and statuary bronze trimmings are used 
throughout. The exterior presents a smooth, uniform ap- 
pearance, an effect which is secured by the wide letterboard 
and uniform window spacing. 

All the doors in these cars are of steel construction. The 
end doors are double, of the sliding type, with stationary 
glass in each door. They are so arranged that each one may 
be operated independently. 

The empty weight of these cars is 118,000 lb. With a 
seating capacity of 117 persons the weight per seated pas- 
senger is slightly over 1,000 lb. A modern steel coach for 
through train service weighs approximately 135,000 lb., and 
figuring a seating capacity of 88, the weight per seated pas- 
senger is approximately 1,500 lb. This car, therefore, is 
approximately 500 lb. less in weight per seated passenger 
than the ordinary coach. 

The over all length of the cars coupled is 74 ft. 9 in.; 
the height from the rail to the top of the roof at the center 
is 13 ft. 6% in.; the height from the rail to the side of the 
eave molding is 11 ft. 25/16 in.; and the height from the 
rail to the bottom of the side sill is 3 ft. 7 11/16 in. 

These cars were built at the St. Charles, Mo., plant of 
the American Car & Foundry Company. 


HERE is nothing more important in connection with 
T car department work than the selection of the right 

kind of men, so far as possible, for supervisory 
positions. Also, we are guilty of serious negligence and in- 
justice to our superiors if we fail to do all within our power 
towards elevating only such men as can fully qualify for 
these positions. 

Some railroads prepare men for supervisory positions by 
apprenticeships and special training methods, but other rail- 
roads, the great majority I believe, depend entirely upon 
selecting their supervisors from the ranks. With the latter 
method great care must be exercised in order to prevent giv- 
ing preference to men who, by accident or otherwise, may be 
fortunate enough to gain special recognition for some 
extraordinary, meritorious act, fortunately timed to consti- 
tute what is sometimes called a “grandstand play.” This 
may seriously mislead the man's superiors into making him 
a foreman when he lacks the qualities essential for the 
genuine leader and efficient supervisor. 


Applications for Supervisory Positions 


District, or division officers, general foremen and fore- 
men are earnestly desirous of locating the most valuable 
supervisors for the companies they represent and to accom- 
plish this purpose the following plan is offered for considera- 
tion: District or division officers should by circular letter, 
preferably posted on bulletin boards, inform all employees 
under their jurisdiction that they may make application to 
their respective general foreman or foreman, for supervisory 
positions. This letter should clearly specify what qualifica- 
tions are required, and it can be so worded that employees 
who are not qualified and never can qualify, will readily 
understand their limitations and not file applications. 
Questionnaires, covering all the information that may be 
desired from applicants, should be available in the general 
foreman’s or foreman’s office, and when an employee desires 
to file application for a supervisory position, the questionnaire 
should be turned over to him, and both questions and answers 
filled out on another sheet of paper in his own hand writing. 
In other words, the questionnaire should be used only as a 
guide in writing the letter of application. The general fore- 
man or foreman to whom applications are made should then 
pass judgment on them and if for any reason an applicant is 
not desirable, he should be told exactly wherein his failings 
lie. Perhaps he has weak points that can be overcome, and 
if so these should be pointed out by his foreman, and the 
acceptance of the application deferred. If. however, the fore- 
man decides that the applicant is satisfactory, the applica- 
tion should then be approved and forwarded to the district 
or division officer, together with a letter from the foreman 
giving a complete history of the applicant’s record, qualifica- 
tions, etc. 


*Abstract of a paper presented at the February meeting of the Car Fore- 
men's Association of Chicago. 


Making Foremen in the Car Department’ 


Records Can Be Kept of Each Man Considered Eligible for 


Promotion to Assure the Proper Selection 
of Competent Supervisors 


By C. J. Nelson 
Assistant Master Car Builder, C. & N. W., Chicago 


Before the application is approved by the foreman, how- 
ever, he should know beyond any doubt that the applicant 
has not been guilty of attempting to mislead or misrepresent 
the facts in his application. He should be positive that the 
man has the qualifications necessary for a desirable leader. 

The district or division officer to whom the application is 
sent should, by recheck, substantiate the information fur- 
nished and, if possible, become personally acquainted with 
applicant if he does not already know him. All fully ap- 
proved applications should be kept on file in the district or 
division offices and some system maintained whereby division 
officers will at all times know exactly which applicant is in 
line for the next promotion. It would no doubt be advisable 
as a matter of encouragement to let the men know when 
they are in line for promotion, as this will have a tendency 
to spur them on to greater efforts and in all probability in- 
crease their value to the car department. In addition, these 
men should be assisted and given every opportunity to fit 
themselves more fully for whatever position of authority they 
will some day be called on to fill. 

No other class of railroad work is any harder to master 
than that of car building or repairing, with its wide scope, 
many exacting details, and problems due to rapid change 
and development in the details of car design. It is prac- 
tically impossible to secure car department supervisors with 
college educations and training, who at the same time have 
the necessary practical training. In fact, experience shows 
that a college education is not necessary to attain and retain 
some of the highest positions in the car department as well 
as other branches of railroad work. Certainly, however, it 
would be unwise to promote men to supervisory positions 
if they have not had a fairly good and well absorbed educa- 
tion. 

Besides education, the men in line for foremen’s positions 
should possess such additional assets as honesty, reliability, 
soberness, diplomacy, determination, enthusiasm and a feel- 
ing of loyalty toward their foreman and railroad. It is also 
important that they have a good understanding of men, and 
a pleasing personality. The quality of “broadness” was 
omitted from this list, through a desire to emphasize its im- 
portance. A leader who is lacking in this virtue and who 
is contaminated with the slightest degree of narrowness (al- 
ways discernible to the scrutinous eyes of his subordinates) 
can never render his employer one hundred per cent service. 
His judgment of men will be distorted and his influence with 
them ended. 

With this outline of the kind of men desirable for car 
department leadership kept in mind, I believe it would not 
be amiss for all of us who have already been entrusted with 
responsible positions to take stock of ourselves and ascertain 
how near we come to possessing all the qualities that we 
expect of those to whom we should be a shining example. 
Probably all of us will find opportunities for self- -improve- 
ment. Similar thoughts have no doubt come to your minds 
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in one way or another many times, but the subject of fore- 
men selection is so very important that it can not too often be 
dwelt upon or discussed: If these words have had no other 
effect than being instrumental in starting just one good man 
towards the front line who would otherwise have been con- 
demned to obscurity, I shall feel rewarded for my effort. 


Qualifications of Car Inspectors 


Next in importance to foremen, in my judgment, are the 
car inspectors and while they are perhaps ridiculed and 
criticized more than any other class of employees in the car 
department, or in fact on the railroad, yet I am sure you can 
conscientiously join me in paying respectful tribute to them 
as a whole, for the splendid work they perform under the 
most trying conditions. I doubt if we stop often enough to 
consider the numerous times they voluntarily risk their lives 
in order to protect their respective companies, its employees 
and the traveling public, nor do we appreciate as we should 
the many thousands of defects they discover as compared with 
the very few they overlook, which is evidenced by the small 
percentage of unit failures en route. The importance of 
selecting men for this exacting work cannot well be over 
emphasized as exceptional intelligence, loyalty and physical 
perfection are necessary for the proper performance of this 
class of work. 

All car inspectors should be sufficiently well versed in the 
English language to enable them to understand and memorize 
all instructions issued to them, as well as the many rules 
with which they must be familiar; also, good penmanship 
is necessary in order to insure that the many important 
records and reports they are compelled to make in connec- 
tion with their duties, be distinct and correct. In addition 
to this, they should have sufficient car repairing experience 
to have gained a thorough knowledge of car construction and 
anatomy which is essential for good judgment in handling 
the many problems requiring quick and sound decisions. It 
goes without saying that eye-sight and hearing must be per- 
fect, also that their physical condition must be such that 
all duties can be properly performed regardless of weather 
conditions. It is during severe weather that the metal of an 
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inspector is put to the test, and I would like to devote more 
space than permitted in this paper, in commending the loyal 


‘men, of whom I am glad to say there are many, who never 


flinch in the face of the severest kind of heat, cold or storm. 
It seems to me that the men who are doing this work faith- 
fully, should have no hesitation in protesting against those 
who are not, knowing as they must the terrible consequences 
that might be the result of such shirking of duty. 

In car inspection work there are more opportunities for 
the men assigned to it, who are so disposed, to shirk their 
duties without immediate detection, than in any other line of 
railroad work. It naturally follows, therefore, that we must 
depend almost entirely upon the honesty and loyalty of these 
men, and, knowing as previously stated that we have many 
such men engaged in this capacity, I feel safe in suggesting 
that a thorough analysis will reveal characters among them 
which can give an excellent account of themselves in higher 
positions of responsibility. 

My appeal for your consideration of car inspectors is most 
sincere, being influenced to some extent probably by the fact 
that I personally served about ten years as a night inspector. 
I mention this not as a boast, yet with considerable satis- 
faction, for this severe schooling has been more helpful to 
me in the work I was subsequently assigned to, than any 
other experience I ever had. 

Anticipating that this paper will be read by several hun- 
dreds of car inspectors, I wish at this time most earnestly 
to remind them of one of the most important things in con- 
nection with their work, of which I am sure they are fully 
aware but which is too often forgotten, and that is never to 
permit your mind to wander from your work while engaged in 
inspecting cars for safety. No matter how proficient a man 
may be, he can look directly at the most dangerous defect 
at times, and if his mind is not thoroughly concentrated on 
his work, may not notice the defect at all. I fully appreciate 
how difficult it is to keep the mind concentrated for several 
hours on one job in spite of the best intentions, and it is 
therefore urgently recommended that when one or more cars 
have been inspected with your thoughts elsewhere, you look 
them over r again, if it can be done. 


Gaging Wrought Steel Wheels for Car el Tender 


Part IlL-—Discussion 


Discussion of Paper by Arthur Knapp on Use of New Steel Wheel 
Gage for Inspection and Billing 


HE paper by Arthur Knapp, assistant to the consult- 
Te engineer, New York Central, which was presented at 
the December mecting of the Car Foremen's Association 
of Chicago, and given in the March issue of the Railway 
Mechanical Engincer, contained much valuable data on the 
use of the new A. R. A. steel wheel gage for determining de- 
fects, turning wheels and making out bills. An abstract of 
the discussion on this important paper is given herewith: | 
Mr. Mehan (C., M. € St. P.): For the purpose of hav- 
ing this matter made clear, we will say that this gage 1s 
placed on the wheel as explained. If short leg is not mov- 
able so that when the gage is put up against the side of 
the whecl in that way, and if the lowest point of the tread 
is over here it will throw your calculations out of order. 
Mr. Knapp: That may be true, but in going over thou- 
sands of wheels it has been found that the wear is centined 
to one or two inches on the wheel tresd. It is true that the 
tread and flange wear on a steel wheel would vary to a cer- 
tain extent, but only one wheel, possibly, out of a thousand 


will wear away to any considerable extent outside the zone 
of application of the gage. 

Mr. Mehan: Placing the finger against the worn flange it 
will indicate how much is to come off the tread in order to 
get in full flange contour. How do you indicate the service 
metal remaining where you don’t turn tread and flange all 
the way and cut the witness groove into the flange? I am 
assuming that the witness groove is to be cut into the flange 
only in such cases as it is unnecessary to cut tread and 
flange to full A. R. A. contour. 

Mr. Knapp: The calibration of the gage is on the safe 
side; that is, the calibration is based on the average form 
of tread wear. In the practical application to shop work 
we have instructed the N. Y. C. shops so that the operator 
will adjust his lathe to take a cut 1/16 in. less for the rough 
cut than the gage reads, and then depend on the finishing 
tool to produce the proper form of tread and flange contour. 
No two wheels wear exactly alike. and no gage can be de- 
signed that will cover every condition, 
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Mr. Mehan: When turning the witness groove in flange 
will it affect the contour of your tread? | 

Mr. Knapp: If the witness mark is larger than permitted 
under A. R. A. Rules you will have to take a second finish- 
ing cut to bring the contour to the proper form. 

Mr. Mehan: Is it the intention to use this new gage in 
measuring service metal on steel tired wheels, and if so, 
just how is the gage to be used on such wheels ? 

Mr. Knapp: Because of different types of wheel centers 
the only way to control the rim thickness on steel tired 
wheels is to confine the measurements to the front rim face 
and base those measurements on the limit of wear groove. 
and in doing that we must use the gage as illustrated in Fig. 
3 and read the graduations down to the limit of wear on the 
front face of the tire. 

Mr. Petran (C., M. & St. P.): How does the N. Y. C. 
reconcile themselves to the rolled steel wheels when they 
place the gage on the back of the flange and take the meas- 
urements? The rolled steel wheel is not turned back and 
varies in thickness. 

Mr. Knapp: That is the reason we have recommended 
that measurements be taken at two points. 

Mr. Petran: Do they mark them with a chalk line? 

Mr. Knapp: It is not necessary. The man who makes 
that measurement, if ne is a lathe operator, can tell what 
should be done. 

Mr. Petran: Don’t you think there are lots of tires when 
if you look for the lowest point on the tread you will find 
the wheels out of center? 

Mr. Knapp: There will be variation, but it does not 
necessarily mean that the wheels are out of center. The 
only way we can correct that particular feature will be when 
the wheels now in service are worn out. New wheels pur- 
chased under A. R. A. specifications have all these dimen- 
sions carefully guarded, as the new specifications specify 
that wheels must be round in the back within 1% in. and the 
difference between back and front must be within 1⁄4 in. 
in diameter. The front face must never exceed the back face 
in diameter. 

Mr. Petran: We found in using A. R. A. gages that steel 
wheels seemed to be softer in spots and after running a 
certain period frequently the flange was out of true, yet 
the axle was true. The lathe operator will not always watch 
out for them, and as a result it will often vary 1% in. before 
turning and after turning. It is due to the man not finding 
the lowest spot on that wheel. In reclaiming wheels, we 
have a lot of ballast cars and work cars which remain on 
our road. All wheels condemned for passenger or freight 
service when given the last turning are put under these cars, 
and we find them four times superior to cast wheels, and 
when they are worn down they are scrapped. 

Mr. Knapp: You find that the steel wheels that are worn 
down so they are condemned for passenger service will out- 
wear four cast iron wheels in ballast car service? 

Mr. Petran: Yes. 

Mr. Knapp: Variation in rim thickness may be brought 
about by manufacturing practice. The flange thickness I 
am unable to account for. Flanges vary in thickness to a 
considerable extent. Sometimes I think that during boring 
the wheels are cocked a little in the boring mill. 

Mr. Petran: We had that same condition. I would not 
want to blame the wheel. I believe the wheels originally 
were bored straight. I believe it was soft metal in the 
wheel that does it; some would have the flange egg shape. 
If it is not responsible for the egg shape neither is it re- 
sponsible for the web and flange. 

Mr. Mehan: At present we have been confined to a maxi- 
mum of 11% in. service metal in the rolled steel wheel. Do 
I understand that maximum has been increased, and if so, 
what is the new maximum? 

Mr. Knapp: Steel wheels purchored urdcr the former 


A. R. A. specification were subject to a tolerance in tape 
size of nine tapes over and five tapes under. :That means 
that, for instance, a 33 in. freight wheel having a nominal 
tape size of 157 might vary up to tape size 166 or down 
to 152. With this variation the wheel rims were also per- 
mitted to vary in rim thickness to an extent of 3/16 in. 
under the specified thickness; namely, 214 in. The speci- 
fication required, however, that the average rim thickness 
per shipment must equal 21% in. per wheel. Conditions of. 
manufacture frequently resulted in the production of wheels 
of the same tape size with the rim of one wheel 3/16 in. 
under the specified thickness; while the mate wheel, i. e., a 
wheel with the same tape size, might have 3/16 in. in excess. 
It will be possible under this condition to mate wheels with a 
variation in rim thickness of 3g in. When removed from. 
service, the condition of the wheel with the minimum rim 
thickness generally controlled the scrapping or re-application 
of the pair of wheels; and in this way the railroads were 
subjected to a considerable loss in service metal. With a 
21% in. rim we are able to use only 1% in. in service, due 
to the specified condemning limit of 1 in. for passenger car 
and tender wheels. When that fact was considered by the com- 
mittee, it was agreed that any tolerance affecting rim thick- 
ness should be worded to insure a full 21 in. rim with any 
variation over rather than under. The new specifications 
require that any tolerance in tape size shall be over with 
none under, although the manufacturer has the same range 
for the variation usually experienced under manufacturing 
conditions. The change in this tolerance, with the require- 
ments to insure a comparatively uniform interior diameter 
of rim, front and back, will tend to increase the amount of 


metal available in a wheel rim for service under passenger 


cars or tenders; and, of course, the change in condemning 
limits for wheels used in freight service will result in a fur- 
ther increase of service metal to the extent of 14 in. 

Mr. Ripley (Chief Mechanical Engineer, A., T. & S. F., 
and chairman A. R. A. Wheel Committee): I want to 
express the appreciation of the Wheel Committee to you for 
taking up this subject. It is essential that you, who will 
actually use this gage, have a thorough understanding of its 
purpose and its functions. The difficulty in the proper 
measurement of steel wheels and billing for defects in same 
is one that has been recognized for years. The Arbitration 
Committee has had many cases brought before it, in regard 
to questions arising over billing, and the Wheel Committee 
was requested to attempt to remedy this condition. A great 
deal of time was expended in the study of this subject and 
in the development of the gage recommended. Mr. Knapp 
spent a great deal of time in studying the contours of worn 
steel wheels on the N. Y. C., and the credit for the final 
calibration of the gage belongs largely to him; though I may 
say that before deciding on the calibration, the committee 
secured figures from a number of roads located in different 
sections, in order to arrive at a fair average. The committee 
admits that it is possible to find occasional wheels with freak 
wear conditions on which the reading of the movable finger 
will be slightly incorrect. The maximum inaccuracy, how- 
ever, will probably lie within 1/16 in., and these freak 
wheels will be few. In interchange the number of such 
wheels will probably be fairly well balanced. It is possible 
to make a gage which would measure all such freak wheels, 
but it would be so complicated that it would be impractical. 
The committee felt that the gage must be simple and one 
which could readily be understood. 1 believe you will all 
agree that the past practice of billing for metal in steel 
wheels has been unsatisfactory, and has not resulted in fair 
billing between roads. Theoretically, the only way we 
could make up a bill under the old rules, was to hold the 
bill until the wheel had been turned, and measurements 
taken beth before and after turning. In actual practice it is 
almost impossible to keep track of all these wheels until 
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they reach the wheel lathe and records returned for billing. 
As a result bills have been made up largely on the basis 
of guess work. The committee hopes that this new tool will 
provide a simple method of making the bills on the repair 
track, just as bills for other materials are made. Before 
recommending this gage, the committee tried it out on a 
number of roads and all reports were favorable. However, 
they realize that in anything as radically new there are pos- 
sibilities of certain weaknesses. 

There is one question in connection with the use of this 
gage to which I call attention, as I fear there is a possibility 
of confusion arising. As Mr. Knapp stated, when meas- 
uring the thickness of metal in the tread of the wheel, the 
reading is taken on the vertical leg at the intersection of the 
underside of the back rim. Under the new specifications, 
this intersection will be a sharp line. However, on a num- 
ber of older wheels you will find a rounded corner at this 
point. One manufacturer has taken a light cut to eliminate 
the sharp corner. When taking readings with this gage, 
. it should be remembered that the proper point for reading is 
the theoretical intersection of the back face.of the rim and 
the slope of the underside of the back rim. Therefore, if 
the corner is rounded inspectors should either sight the 
intersection of the slope with the leg of the gage or deter- 
mine it by laying a straight edge or even his finger on this 
sloping underside of-the rim. 

While the committee has presented this gage as the stand- 
ard for use in the Code of Rules, wording has been added 
in the Code to permit of the use of any other approved type. 
By approved gage, we mean one that has passed the ap- 
proval of the Wheel Committee. They will be glad to con- 


sider any other type presented to them. They will insist, 


however, that it take all readings, in the same general man- 
ner as the A. R. A. standard gage, and that the calibration 
of the moving finger must be the same. This is absolutely 
essential if fair billing is to be maintained. One other 
such gage has already been approved. 

This gage may also be used for flange height measure- 
ment by swinging the finger through an arc of 180 deg. and 
letting the back of this finger rest on the top of the flange. 
You can then place marks on the main body of the gage, 
indicating the intersection of the zero mark on the finger 
for the various heights of flange. The committee could not 
include this, because flange height requirements vary on 
different roads, but the gage has been so designed that the 
back of the moving finger will always rest on the apex of 
the flange, when in the reverse position to which I have just 
referred. 

In addition to the use of this gage for condemning wheels 
and billing the use in shops is of vital importance. Mr. 
Knapp has called vour attention to the great value of the 
metal in the tread of a rolled steel wheel. Few lathe men 
appreciate how much 1/16 in. metal is worth. In turning 
Wheels thev often take off entirely too much metal. Taking 
an extra cut usually results in their being called by the fore- 
man for a waste of time, and they naturally take a sufficient 
cut to be sure and develop a full tread contour. The gage 
should put a stop to this wastage of metal, as the lathe 
operator can determine, before he takes his cut, exactly how 
much should be taken off to get the proper contour. 

Mr. Lickey (N. Y. C.): I believe most turning flanges 
out of true is caused by wheel lathe drivers, perhaps two 
drivers on a side are the only ones doing the driving, thereby 
springing the axle. 

Mr. Knapp: I would like to ask Mr. Lickev if they use 
a centering device at the lathe? I am anxious to hear wheel 
lathe operators talk about variation in flange thickness as 
it is hard to identify the point where that occurs. Some 
sav it is warping of the wheels when purchased. AH wheels 
are supposed to be examined with a plain gage, and I believe 
wa'ping, even 1/16 in. can be detected. This, in mv 
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opinion, does not account for the variation in those wheels. 

Mr. Radway (C., M. & St. P.): I have a wheel lathe in 
which the journals are held central by clips in the spindle, 
after which the chuck jaws come in contact with the wheel 
all at the same time and with equal pressure. 

I often find as much as 34 in. difference between one side 
of the wheel and the other and in checking the outside con- 
tour against the hub contour and the bore, 1 find that there 
is a variation, showing that while the wheel was bored 
square with the flange, still the outside contour would not 
be concentric with the bore. 

I understood the reader to say that they allowed 1/16 in. 
or on a reading of 5/16 in. they would remove 14 in. of 
metal. That would «mean that the roughing tool would 
leave a witness mark 1/16 in. deep, this 1/16 in. of metal 
to be removed by the finishing tool. I do not find this 
possible as our finishing tools slide over the hard glazed 
surface and will not stand up. 

Mr. Knapp: We can do that. 
use in your cutting tools? 

Mr. Radway: We use Rex double A high speed, but pos- 
sibly Rex triple A might do the business. 

Mr. Knapp: The statement is made that you cannot take 
1/16 in. of metal off the wheel, using a roughing cut and 
a finishing cut. Some of our lathes are able to remove 
1/16 in. or better with the finishing tools, while difficulty 
is experienced with other lathes. Should it develop that 
1/16 in. is an excessive cut for the finishing tools, the wheel 
should be permitted to revolve for two cr three revolutions 
if necessary to enable the operator to finish the treads and 
flanges properly. The slight increase in the cost of turning 
under that practice would be more than offset by the amount 
of metal saved and the better finish on the wheel tread and 
flange. 

Mr. Kleist (B. & O.): I would like to ask if the table 
which the N. & W. has gotten up could be used in connec- 
tion with this gage? 

Mr. Knapp: Yes. 

Mr. Davis: (Universal Packing & Service Company): 
The taping table is copyrighted by Bernard Cook of the 
N. & W., but he has turned the whole subject over to nw. 
1 would be glad to give copies to anyone interested. 

Mr. Kleist: As 1 understand it, this new gage does not 
necessarily supercede the old gages in gaging flanges, etc.. 
in interchange. The old gage can still be used on flanges 
to determine vertical or worn flanges. 

Mr. Knapp: Most assuredly. I believe the man inspect- 
ing cast iron wheels will be called upon to use the old 
gage. The object of this gage is to determine how much 
must be turned off on account slid flat or worn flanges on 
steel wheels. 

Mr. Kleist: Is it intended that this new gage be used 
generally by the inspector in the yard and at interchange 


What kind of steel do you 


points? 


Mr. Knapp: It must be used by the inspector in sending 
cars with defective steel wheels to the repair tracks. They 
must use it also for gaging flat spots, or chipped rims and 
such defects. We have tried to design it so that it would 
not be necessary to carry two gages, but I do not know 
how you can get around this question of sharp flanges so 
far as cast iron wheels are concerned. 

Mr. Erickson: As I understand it, this gage is to be use 
on repair tracks to determine the amount of metal to te 
turned off to secure proper flange and tread contour and 
furnish the necessary information to the billing clerks with- 
out holding the bill up until the wheel had been turned. 
but that it was not necessary for the inspector in the train 
yard to carry it as he would be able to determine whether 
or not the wheel was safe to be in service by the use of th: 
old wheel gage for determining flange thickness. 

Mr. Ripley: How can vou determine whether it is neces- 
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sary to cut the car out for defective wheel if you do not 
carry the gage ? 
Mr. Knapp: They could use the former M. C. B. gage. 
Mr. Ripley: The past practice in condemning wheels for 
thin tread has been questionable. Inspectors have no actual 
way of determining the tread thickness. It is true, there 


has been a limit of wear groove on the rim, but as a rule. 


the tread is worn somewhat hollow. It is impossible to 
determine just how close to the limit of wear line the center 
portion of the tread actually is. They could use a scale on 
the outside edge, but this makes no allowance for the 
hollowness. The real danger point, so far as tread thick- 
ness is concerned, is through the throat to the underside of 
the rim on the back. There is no way of measuring this 
except with some such gage as proposed. It is therefore 
necessary that all inspectors carry the A. R. A. steel wheel 
gage or an approved equivalent, otherwise, they will not 


RAILWAY MECHANICAL ENGINEER 


227 


be in position to condemn or pass steel wheels, so far as 
thin rims are concerned. It should be remembered that 
wheels made under the new specifications will have no limit 
of wear line on the front side of the rim. . 

As regards the other features of the gage, such as the 
notches for measuring slid flats, chipped rims, and vertical 
flanges, etc. The committee merely added these to make the 
gage more useful for inspection. The old wheel defect 
gage is still the standard in the Code, but we felt that at 
times the inspector would only have the one wheel gage with 
him, and these additional features would make it particu- 
larly useful. It would take care of everything which the 
wheel defect gage takes care of, except the thin flanges on 
cast iron wheels. The back of a flange on a cast iron wheel 
is rounded, and therefore the leg of the gage cannot be set 
squarely against it, though, of course, it is possible to get 
an approximate measurement of the flange thickness. 


Ventilation and Heating of Passenger Cars’ 


Part []—Heating 


- Analysis of Losses Through Enclosing Surfaces of a Typical Coach— 
Coal Used in Severe Weather 


By K. F. Nystrom 
Engineer of Design, Chicago, Milwaukee & St. Paul 


ENERALLY speaking, there are only two modern heat- 
ing systems in use in passenger trains at the present 
time on the American continent: the hot water system 

and the vapor system. f 

The hot water system, which is a self-contained unit in 
each car, is almost exclusively used as an emergency or auxil- 
lary item. This system has not proved satisfactory. It is 
costly to install, requires constant attention, is dirty, and 
casily put out of order in cold weather because the water 
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Sketch illustrating Heat Transmission Through a Wall of Several 
Materiais 
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Ba in the drums or in the pipes. It is also difficult to 

Wei he p Moreover, it adds from 2,800 lb. to 3,500 Ib. to the 

ia s aa car. It is a necessity, however, for some equip- 

small 1, for instance, private cars which may be stored at 
ations where steam is not available. 

____"* Vapor system seems to give general satisfaction. Its 
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ub, he aa paper presented at the meeting of the Canadian Railway 
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basic principle is embodied in the reduction of the live steam 
furnished from the engine through the train line to atmos- 
pheric pressure at 212 deg. F. by passing through a vapor 
regulator located underneath the car. With this system there 
are no heating pipes within the car containing steam at a 
pressure higher than that of the atmosphere. The danger of 
scalding passengers from broken pipes is, therefore, elimi- 
nated. 

Steam at atmospheric pressure always registers 212 deg. F., 
therefore with the vapor system the heating pipes in all the 
cars are at the same temperature, regardless of the pressure 
in the train line, which naturally varies from the front to 
the rear of the train. 

The outside temperature in the winter months in Canada . 
and the northern part of the United States occasionally drops 
down to 50 deg., or more, below zero. It seems, therefore, 
that when figuring insulation for passenger cars, a tempera- 
ture of not less than 30 deg. F. below zero should be consid- 
ered. 

The inside temperature in a passenger car may be taken at 
70 deg. F., and with the outside at 30 deg. F. below zero a 
difference of 100 deg. F. will exist between the inside and 
outside temperature of the car. | 


Heat Losses in a Passenger Car 


The heat losses from the inside of a passenger car are 
caused by (1) conduction or direct contact, (2) convection 
by air currents and (3) radiation, as from the sun. Air 
currents within a wall, commonly known as dead air spaces, 
convey heat by convection only when the spaces are tight. 

The loss of heat through walls is both in the nature of 
radiation and conduction. The principal loss is found to 
depend on the difference of temperature and is similar to 
conduction rather than radiation which depends on a higher 
power of difference in temperatures. The general form in 
which this heat loss is given is: 

° B = HA(ti — to) 


where A = area in square feet; H = heat transmitted per 
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sq. ft. per hour per degree difference of temperature, in 
B. t. u.; t; room temperature in deg. F.; te = outside 
temperature in deg. F.; B = B. t. u. transmitted per hour. 
The value of H depends on several factors: the surface, 
thickness, and kind of material, air spaces and condition of 
air at surfaces. 

The rate of transmission of heat through any substance 
depends on the thickness and on the difference of tempera- 
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Distribution of the Heat Losses in a Weil Insulated Passenger Car 


ture. If, for instance, the wall, as shown in the accompany- 
ing drawing, is made up of several thicknesses and the 
temperatures as indicated, the equations for the transmis- 
sion of heat through each section must each give the quan- 
tity of heat transmitted by the wall, and these, therefore, 
must be equal to each other. 
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The amount of heat conducted by any material per square 
foot of cross-section varies directly with the temperature 
difference and inversely with the thickness. This gives 


where C is the coefficient of conductivity in B. t. u. per 24 
hrs. for one inch thickness per square foot per degree, x is 
the thickness in inches and t, — t, is the difference of tem- 
perature. Using this for the wall shown in the sketch, it 
follows that 


~ 


B = (ta — to”)........... (3) 


i — 499) = — t | ts) = — 
Ny Xz X3 

At the surface of any material there is to be found a tem- 
perature different from that of the space around, and it is 
this difference which determines the flow of heat at the 
surface. If K is the coefficient of transmission, sometimes 
referred to as surface resistance, per square foot per hour 
per degree across the surface this becomes at different sur- 
faces: 

B = K,(ti — ti’) = Kets” — te) = Ks(ts — te’) = Ky(to” — to)... (4) 
The values of B in the sets above are all the same, hence 
solving for temperature differences and adding, the follow- 
ing results: 


1 X1 1 1 X» Xa 1 
B ee oe ee a ee ee A (5) 
K, a, K Ka Us Ca K, 
H —- See formula (Lisa sneon Oars eR TE? (6) 
ti—to 
1 
H z - = ee ere ee (7) 
1 l l 1 X41 Xe Xa 


+ = 
Ri, Ke K K Ci Cs Cs 

‘There seems to be no reliable data as to the actual com- 
bined coefficient of radiation and convection or the surface 
resistance designated K,, K,, Kz, etc. 

The values for K at the inside of a wall varies from that 
on the outside. From tests made by L. C. Lichtz at the 
University of Illinois in 1915, it was found that the average 
value for K,, the ‘inside wall surface, for various material 
was 1.34. The values for Ke, the outside wall surface, is 
generally taken to be 3 Ky, or 4.02. The average K, and 
Ko is equal to K, or 2.63. In the following calculation, 
the value for the surface resistance has been taken as K = 2. 

Due to the difficulty experienced in maintaining a perfect 
dead air space in cars, some engineers entirely ignore the 
air spaces in their calculations, but this practice does not 
seem to give true results where a number of narrow air 
spaces are provided. It is, therefore, considered fair in 
making a comparison of the insulation values for different 
types of cars to assign a value to each air space. Each air 
space will be considered as having two exposed surfaces and 
for convenience given the same value. 

The conduction of heat or the thermal conductivity of 
various substances have been rather definitely ascertained 
by a number of tests. These are published by the National 
Bureau of Standards. 


Heat Requirements for Passenger Cars 


The required heat to keep the interior of the car comfort- 
able depends upon the construction. One of the drawings 


is a cross section of a recently built car, and is a good ex- : 


ample of a modern passenger car construction. 
better insulated than the average passenger car built. The 
length of car will be assumed to be 72 ft. inside. 
y 
The value for — for thin steel plates and paper is so 
C 


small that it will be neglected in the following calculations, 
in which the thermal conductivity of the materials has been 


It is neces- ` 
sary to point out that the design selected for analysis is ; 
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reduced to an hourly basis. The heat loss through the floor 
may be determined in the following manner: 


x 3 X 24 
1% in. Salamander insulation: C = 6.5; — = ——— .....-.eeees 5.54 
C 2X 6.5 
x 13 X 24 
155 im. wood floors: C = 23; — = ———=uo— cee ccc cc cee et ooo»... 1.69 
C 8 X 23 
2x1 
Two surfaces: K = 2 yi a RIAS ERRORS we AAA 1.00 
K 
Toal coals a se tS ie BASLE Ss eee Rae Re Mee 8.23 
] 
= A A A oh owas 0.1215 B.t.u. per sq. ft. per hr. 
8.23 
Fer the entire floor the heat transmissin per degree difference in tempera- 
9.08 X 72 
ture A A A E 79.44 B.t.u. per hour 
8.23 


[Analyzing the various surfaces and calculating the heat 
losses in B. t. u. per hour, in the same way, using the proper 
values for C as given by the Bureau of Standards, the 
author arrives at the results shown in the following table.— 
Editor. | 


Hrar Less Trroucn TRANSMISSION Per DEGREE DIFFFRENCE IN 
TEMPERATURE 


P.t.u. per br. Per cent 

A flog eerie A A 9.44 14.2 
Side walls, below seat rest............6. 12.79 2.3 
Side walls, ends, pOsStS..iesiseceecceacs 62.35 11.2 
Windows, double ........... cece eee eee 130.00 23.3 
Letter beard... cee ccc cceeeee eee ey 53.75 9.6 
Lower and upper deckS....... ......... 184.00 33.0 
Upper deck, sideS.......o.oo.oooooo. o... 22.66 4.1 
Füd dots A A ee 15.13 2.3 

LALA 558.12. 106.0 


To make allowance for train speed and imperfect insula- 
tion surrounding steel parts such as posts and other details, 
20 per cent will be added to the 558 B. t. u., shown in 
the table, making a total of 670 B. t. u. per hour. Approxi- 
mately this amount of heat will be lost for each degree the 
outside temperature is lower than that in the car. This 
heat, together with what is required to heat the incoming 
air for ventilation and the heat lost through the train line 
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ence of 100 deg. F. It has already been shown that an 
occupant will raise the temperature of a constant air supply 
of 1,000 cu. ft. per hour about 20 deg. F. The air taken 
into the car must therefore be artificial ly heated 80 deg. F. 
The mean temperature of this air is at 10 deg. F. above zero. 
At this temperature one B. t. u. will raise the temperature 
of 48.5 cu. ft. of air one degree. 

Assume that there are 50 passengers in the car, requiring 
50,000 cu. ft. of air per hour. Then 82,500 B. t. u. per 
hour will be required to heat the incoming air. The heat 
required to keep the car at an inside temperature of 70 deg. 
F., against the heat losses will be 670 X 100 = 67,000 
B. t. u. The average temperature of steam in train line is 
assumed to be 250 deg. F. and heat losses with a 75 per cent 
efficient pipe covering, 115 B. t. u. per lineal foot. The loss 
in the train line is 115 X. 100 = 11,500 B. t. u. per car, or 
0.34 boiler horsepower. 

The total amount of heat for ventilation and heating is 
82,500 + 67,000 = 149,500 B. t. u. per hr. or 4.5 boiler 
horsepower, and the heat required per lineal foot of car 1s 
2,076 B. t. u. per hr. 


Radiation Surface and Fuel Required for Heating Cars 


The usual size of pipes in a passenger car is 1% in. The 
heat transmission per foot of 114-in. pipe at a temperature 
of 212 deg. F. is about 165 B. t. u. per hour, at an inside 
temperature of 70 deg. F. The number of 1%-in. pipes 
required is 

2076 
-— = 12.6 or 6 pipes on each side. 


165 


This Coil 
in Heater 


Piping Arrangement for a Hot Water Heating System 


underneath the car, must be supplied to the car. From this 
amount of heat, however, can be deducted the heat produced 
by the occupants in the car. 

The average adult throws off about 400 B. t. u. each hour. 
At 70 deg. F., one B. t. u. will raise the temperature of 55 
cu. ft. of air one degree. The proper air supply for each 
adult is generally assumed to be 1,000 cu. ft. of air per 
hour. The heat supplied from the human body will, there- 
fore, raise the temperature of 1,000 cu. ft. air 22 deg. F. At 
a temperature of 50 deg. F., one B. t. u. will raise the tem- 
perature of 53 cu. ft. of air one degree, and the heat from 
an adult will raise a 1,000 cu. ft. air 21.2 deg. F. 

The above shows that if 70 deg. F. is considered a com- 
fortable inside temperature, no outside heat would be re- 
quired to heat the air supply in the car until the tempera- 
ture drops below 50 deg. F., provided a correct amount of 
incoming air is maintained. 

We will assume that the outside temperature is 30 deg. F. 
below zero and the inside temperature in the car is main- 
tained at 70 deg. F, which is equal to a temperature differ- 


It would hardly be necessary to install this number of 
pipes in a passenger car, as in extremely cold weather the 
ventilator would be closed and the air supply reduced, pro- 
ducing the same condition as in dwellings in cold weather. 

If the vapor system is used, which keeps the pipes at a 
temperature of 212 deg. F., the following amount of heat 
will be transmitted into the car. 


760 X 165 = 


125,500 B.t.u. or 3.75 boiler horsepower at 70 deg. inside 
temperature. 

760 X 123 = 139,000 B.t.u. or 4.16 boiler horsepower at 60 deg. inside 
temperature. 

760 X 200 =: 157,000 B.tu. or 4.54 boiler horsepower at 50 dcg. inside 


tenterature. 


This will provide sufficient heat to keep the car comfort- 
able in a temperature of 30 deg. F. It shows, however, that 
the heating system will be taxed to its capacity if doors and 


ventilators are not closely watched. 


It requires .34 + 4.54 = 4.88 boiler horsepower to heat 
a car in extreme cold weather. In an averaye steam locomo- 
tive it will require 4 lb. of coal to produce one boiler horse- 
power, or it will take 4 X 4.88 = 20.0 lb. of coal per hour 
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to heat the car, or 480 lb. per day, or 1.7 tons per week. 
This is based on a temperature of 30 deg. F. below zero. 

Some time ago tests were made at a terminal to ascertain 
the amount of water condensed in the heating system under 
certain conditions. A 70-ft. steel passenger coach was used 
in the test with windows, doors, and ventilators closed and 
the car at rest. The inside temperature was maintained at 
88 deg. F., the outside temperature was 20 deg. F. above 
zero and the steam consumed as measured from the con- 
densation was 106.5 lb. per hour. One boiler horsepower 
is equal to the evaporation of 34.5 lb. per hour from a tem- 
perature of 212 deg. F. to steam at atmospheric pressure. 
Hence the car required 3.1 boiler horsepower. 

This car was equipped with five 114-in. pipes on each 
side having a total length of 750 ft. The theoretical heat 
losses per lineal foot of 114-in. pipe is approximately 140 
B. t. u. at the given temperature, which would give by cal- 
culation 3.14 boiler horsepower. This proves that the actual 
condensation taking place in a passenger car closely corre- 
sponds to the theoretical radiation from the pipes. It may 
be of interest to mention that most of the coach yards in the 
northern part of this continent were originally provided with 
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is not insulated in proportion to the balance of the car. The 
‘heat losses at these areas are 42.6 per cent of the total. In- 
sulation can readily be improved at these points and con- 
siderable saving in fuel and increased comfort to passengers 
would result. 

3—There is decided economy in using storm sash as the 
heat losses at windows are thereby reduced one-third. | 

4—It is a common practice to use 2-in. insulation in | 
floors and walls and 2%%-in. in ceiling of refrigerator cars, 
and it does not seem out of place, when the heat losses are 
seriously considered, to adopt this practice in passenger cars. 
The heat losses would thereby be reduced about one-half;  ' 
the car would be cooler in summer and less noisy. 7 

5—Insulation should be applied continuously the full 
length of the car in one piece in place of in a number of 
small pieces fitted between steel members. This could be 
accomplished by applying the insulation to the inside face of 
the steel members in the same manner as in steel frame re- ! 
frigerator cars. 

6—When passenger cars are in the coach yard for clean- 
ing or storage it is not necessary to maintain a high tem- 
perature and «he steam supply should be reduced. This can 
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Installation of a Vapor Type Heating System 


boiler capacity to furnish steam at a rate of three boiler 
horsepower per hour for the maximum number of cars stored. 


It is reasonably certain that in extremely cold weather the 
average passenger car now in service will consume about 
four boiler horsepower per hour. A train consisting of 12 
cars will then consume 48 boiler horsepower per hr., or 
1,656 lb. of steam per hr. The steam capacity of a modern 
Pacific type passenger locomotive of a maximum tractive 
effort of about 40,000 lb. is approximately 46,800 lb. per 
hour. The cars will, therefore, consume 3.6 per cent of 
this amount in extremely cold weather, but as the boiler 
will not work at 100 per cent efficiency in cold weather, the 
actual percentage will be considerably higher. 


Suggestions Pertaining to Car Heating 


1—Heat losses through windows constitute 23.3 per cent 
of the total. We pay dearly for windows in passenger cars, 
when cleaning, breaking of glass and loss of heat are taken 
into consideration. In sleeping cars and parlor cars, where 
each passenger has ample room and light, would it not fur- 
ther economy and safety to reduce the number of windows? 


2—The area at letter board and lower and upper deck 


best ¿nd most economically be accomplished PY automatic 
heat control. 


7—Heating pipes inside of the car should de installed 
with proper drainage and kept 2 in. from the floor, so the 
floor could be cleaned with a scrubbing brush or mop. 


8—Steam pipes resting on the floor are subject to rapid 
corrosion and often have to be replaced, a considerable job 
as in most cases the seats have to be removed. Considera- 
tion should be given to the advisability of using iron or even 
brass piping for car heating, or having this piping pro- 
tected by galvanizing or some other durable and non-cor- 
rosive coating. The disadvantage of galvanizing lies in the 
fact that it does not protect the threaded couplings which are 
the most vulnerable parts of this pipe system. A malleable 
lead plating would be preferable and less expensive than 
wrought or brass piping. 

In the analysis of heating it has been shown that at the 
present time the average passenger car is not uniformly 
insulated when heat losses are considered. A close study 
of the problem will reveal that it is immaterial if the car 
is made of wood or of all steel, provided the proper amount of 
insulation is used. 
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Welding Standardization in Locomotive Shops 


Methods Used on Running Gear, Cylinders and Reclamation Work— 
the Proper Care of Equipment 


By James S. Heaton 
Welding Supervisor, Wabash, Decatur, Ill. 


HE importance of making the proper preparation for 

a weld cannot be over-emphasized. A failure on the 
part of the operator to observe instructions, such as 
were outlined in the first part of this article, will result in 
unsatisfactory welds. The sand blast usually makes a thor- 
ogh Feb of cleaning and its extensive use is recommended. 
In repairing mud-ring corners that have deteriorated, the 


Engine Cylinder Before Welding 


edges of the sheet should be cut so that the mud-ring will 
show at least 14 in. After this work is completed, the worn 
places should be cleaned with a sand blast. Weld. along the 
mud-ring first, and then along the vertical seams, filling both 
‘cams to 45 deg. 

When washout holes have been reamed beyond standard 
or have been worn away, countersink the hole and insert a 


‘This is the concluding installment of an article begun in last month's 
number, page 176. i 


bushing. Weld by filling the countersink and reinforce 
around the bushing. If the plate around the hole is deterio- 
ated, insert a brass plug and weld around it. The plug 
can be removed very readily. p 

Patches may be welded on smokeboxes by either the butt 
weld or the lap weld method. Seams and edges of the butt 
straps should be welded, as this makes an air-tight job 
and a smokebox must be air tight. 


Frames and Motion Work 


There are many different parts that can be welded with 
safety and at less cost than they can be replaced or repaired 
by the old methods of patching and blacksmithing. How- 
ever, care should be taken and experienced welders should 
be used on all operations. The building up and welding of 
spring equalizers, spring saddles, truck equalizers, spring 
seats, cylinder heads, tanks, oil drums, etc., can be readily 
accomplished if ordinary care is taken. Savings can also 
be effected in many other ways with welding. 

In welding frames, see Fig. 2, approved procedure is to 
tram the frame and see that it checks with the opposite side, 
then tram over the break, locating points by which expan- 
sion will be governed, allowing 14 in. to 3/16 in. according 
to the size of the frame. Frames should be cut out with a 
double vee whenever possible, using the cutting torch to do 
the work. Clean the surface with a sand blast and apply 
a 34-in. plate for reinforcing on the bottom. This plate 
should extend ™% in. on each side of the frame to allow for 
the side reinforcing rods. Weld the plate solid to the frame, 
then when the frame is large enough, filler rods should Le 
used. However, extreme care should be exercised to obtain 
a perfect union between the added metal and the filler rods. 
The use of the filler rods effects a very large saving in time 
and material. It has been proved that the quality of the 
weld is just as good as welds made without the rods, if 
proper care has been taken in doing the work. All frames 
should be reinforced on the sides and top by using 14-in. 
rods extending 1-in. on each side of the weld. Care must'also 
be taken to weld solid between -the rods. For this work 
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3/16-in. and %4-in. mild steel electrodes are recommended. 

For worn places on frames, it is best to use boiler plate 
the desired thickness to bring the frame to the standard 
size. Allow Y4 in. on all sides of the plate and punch holes 
in each corner and in the center of the plate. Then clamp 
the plate in place and weld around it and fill the holes solid 
to the frame. By welding solid considerable time and ma- 
terial is saved. 

As a rule, the fractures encountered in cast steel truck 
frames are located in the tension members. In order to 
secure a proper factor of safety at the joint, a reinforcing 
plate should be applied to the underside of the tension mem- 
ber and the fractured edges beveled and then welded from 
the opposite side and around the reinforcing plate. 

It is recommended in welding worn places on engine and 
tank truck pedestals, arms and binders that electric be used 
for steel parts and acetylene for cast iron parts. A mild 
steel electrode should be used when welding by electricity 
and cast iron rods should be used when welding by acetylene. 

Holes in guide yokes, frame and bumper beams should be 
fitted with plugs, allowing 14 in. on each end for welding. 
This makes a solid weld and eliminates a waste of time 
and material by having to weld the hole. 

Cracks in deck castings and cross-ties should be beveled 
with a cutting torch to 45 deg. and cleaned off with the 
sand blast. Then place a screw jack between the frame 
to relieve the tension and weld by the electric method. Take 
out the jack when the weld is half finished. 

When holes are worn or broken out in brake hangers, 
beams and binders, insert a carbon stick in the hole and 
weld around the stick. This eliminates the drilling out of a 
completely filled hole. 

Worn places on the front end of main rods should be 
welded by the electric method. In reducing the size of the 


Engine Cylinder After Welding 


opening for the front brass, or welding on an oil cup the 
electric method should be also used. 

When knuckle pin holes in side rods are to be reduced, 
use a round rod of the size required to reduce the hole. 
Shape it into a ring and insert it in the hole and weld by the 
electric method, taking care to weld solid at the bottom and 
make the rings square at the top. This method also reduces 
the amount of time and material as compared to that required 
in welding solid. This method should also be used for wrist 
pin holes. 

When a connection hole is to be reduced, use bar iron of 
the size required to reduce the hole. Shape it into a ring, 
as in the previous job; insert it in the hole and weld by the 
electric process. The ring should be placed so that an open- 
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ing Y4 in. will be left on each side of it for welding. When 
the iron is 3 in. or more in width, 1-in. holes, spaced 3 in. 
apart, must be punched in the center. 

When such parts as piston rods and shafts are worn beyond 
a fit, they can be built to standard by using the electric 
method, with a mild steel electrode. This will machine the 
same as the original metal and good threads can be turned 
from this welding. 

All wearing parts of the link motion should also be built 
up by the electric method. - 

When guides are 3⁄4 in. under size, they can be welded 
solid. If they are more than % in. under size, a plate with 
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Fig. 3—Report That is Used for Showing the Location of Welding 
Work Performed on the Side of a Cylinder 


holes drilled in it 6 in. apart, should be clamped to the guide 
and the edges and holes welded solid. The electric method 
should also be used for this job. 


Piston Heads, Crossheads and Valve Bushings 


When piston heads are worn at the bottom side, they can 
be built up with Tobin bronze, applied by the acetylene 
process. It has been found that heads built up by this 
method wear better than the original metal. 

When a crosshead is worn by the front end of the main 
rod, it should be welded solid. If the gib holes are worn they 
should also be welded solid. The electric method is recom- 
mended for this character of work, 

Valve and cylinder bushings can be removed very easily 
with the carbon arc. The old method of chipping out with 
a hammer and chisel is a long and tiresome job. 


Repairing Cracked Cylinders 


In cylinder work, see Figs. 3 and 4, have the crack 
chipped out to 90 deg., leaving an opening at the bottom 
of ¥% in. Have the cylinder lagged, except at the break 
and then place a charcoal pan under the cylinder and fill it 
with charcoal until it reaches well up on the sides of the 
cylinder. Heat to cherry red color and weld by using cast 
iron rods with a flux. If the break is very large, it is best to 
have two welders on the job so that the work can be finished 
after once starting. When the work is completed cover the 
cylinder completely with lagging and asbestos sheets and 
allow it to cool gradually over night. 
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If the cylinder has a thick wall and happens to be broken 
on the side, have the crack chipped out from the outside and 
apply studs staggered about two inches apart and weld by 
the electric method, first welding around the studs and then 
between them. Use mild steel electrodes and cast iron flux. 
By this method the cylinder does not have to be heated or 
bored. 


Stoker Repair Work 


For stoker conveyor and elevator screws, use round iron 
the desired thickness to bring the flukes to standard. Form 
the rod around the flukes and tack the weld at intervals of 
8 in. Continue this method until the rod is formed over the 
worn place and then weld on each side of the rod, extending 


Fig. 4—Form to Report Weiding Work Performed’ on the End of a 
Cylinder me l 
; # 
down on the fluke one inch. Weld by the electric method and 
use a carbon steel electrode. Worn places on the drive shaft, 
elevates shaft and pawls can also be reclaimed by electric 
welding the worn places, using a mild steel electrode. Breaks 
in the elevator screw housing can be repaired by brazing by 
PE acetylene process, using Tobin bronze with a brass 
ux. 


Superheater Units 


Cast steel or torpedo superheater unit ends must be cleaned 
off completely until good metal shows. Preheat to an orange 
red and slightly carbonize the flame while working inward. 
Use a little cast iron flux and allow to cool slowly. It is 
best to use Swedish iron for this work and be sure that all 
the water is removed before starting to weld. This procedure 
must also be followed when welding by the electric method, 
except the mild steel electrode should be used. 


Rod Brasses and Driving Boxes 


When welding rod brasses, preheat in the furnace until 
they become a very dark brown color, then remove and weld 
by using Tobin bronze and a brass flux. When finished, 
allow them to cool in the open air. When more than one 
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brass is to be welded, place another brass in the furnace as 
soon as one is taken out. This will save time. 

The following method should be used in reclaiming cast 
iron driving boxes. When cellar bolt holes are worn or the 
lugs are broken at the holes, preheat the cellar in the furnace 
to a dark red color. Prepare the necessary number of carbon 
cores of the required size, leaving the core long enough to 
prevent any metal from distorting the shape of the hole on 
the outside surface of the lug. Then place the core rod 
and puddle the metal around it from the top of the hole. Be 
sure to penetrate about half way through and build up even 
with the face of the lug, then turn the casting over and com- 
plete the work on the lug first started. Finish one at a time. 
After welding, allow the box to cool slowly. This method 
eliminates the boring out of solid material. If the lug is 
broken off, then weld solid. Use cast iron welding rods for 
both operations. 

In welding shoes, wedges and hub liners on boxes, the lin- 
ers should be beveled to 45 deg. on the edges and made ¥ in. 
smaller all around. Holes should be punched or drilled in 
the center of the liners. Weld by first filling the holes and 
then around the edges of the liners. This eliminates the 
drilling and tapping for patch bolts. Care must be taken 
to weld solid through the holes to the box. 


Broken Wheel Spokes and Tires 


For broken wheel spokes, cut the rim next to the broken 
spoke. Bevel one end of the spoke at the back to 45 deg. 
on both sides and clean by using the sand blast. Then jack 
the rim out 4% in. and weld by the electric process. Weld 
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Fig. 6—Form for Reporting Welding Work on Stee! Tires 


one side, then remove the jack and finish the weld on the 
other side. The object in cutting the rim is to take care 
of any stresses that might be set up and eliminate the pos- 
sibility of wearing a flat spot over the welded spoke. 

Start welding tires on the front or back quarter and weld 
two feet, operating the arc back and forth across the flange. 
Then turn the wheel two feet and proceed in a like manner 
until the job is finished. The main object of this method is 
to keep the arc moving, thus preventing the flange from 
heating to any appreciable depth. If the tires are to be 
turned after welding, use a low amperage, if not, then use a 
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high amperage. A report, as shown in Fig. 5, should be 
_ made of all tire work. 


Reclamation Work 


For reclaiming axles, the standard sizes and limiting 
dimensions of A.R.A. axles for passenger, freight and 
tender trucks should be followed. Axles condemned for 
lateral wear occurring at the collar and shoulder of the 
Journal can, in most cases, be returned to service if only the 
collar is built up and turned to standard dimensions. This 
can be done without heating or annealing. 

The reclamation of couplers includes not only minor 
repairs, such as building up worn shanks, but also the 
welding of heads. All fractures should be cut out the full 
depth of the thickness of piece, cleaned off and welded, and 
pave extra reinforcing wherever possible. A worn coupler 

wuld have a piece of boiler plate applied and then welded 
Worn knuckles should be built up on all wear- 
A 61-in. coupler butt may be converted into 


around it. 
ing points. 


the new 9/4 in, standard by welding on boiler plate shims | 


to increase the dimensions. 

- Another item on which considerable savings have been 
effected | is in the building up of chaffing irons and angle 
bars by electric welding. In the old days when they had 
become worn they found their way to the scrap pile. 

Fractures in-car bolsters should be cut out and prepared 
for welding in the same manner as explained for couplers. 
In addition, a reinforcing plate should be applied. When 
fractured bolsters are received that have previously been 
‘repaired by riveting on straps, the straps and rivets are 
removed and the fracture is welded. The rivet holes are 
then welded up and a reinforcing plate is welded on. This 
¡is extended over the zone within which the particular class of 
‘bolster has indicated a weakness. 

: In all of the jobs just outlined where the kind of electrode 
'to be used has not been specified, a mild steel electrode should 
¡be used. 
| Acetylene Welding 


- Before starting to weld or cut, be sure that the regulators 
‘are in proper condition. Turn the screws to the right until 
the right pressure shows on the small gage. The large gage 
registers the amount of pressure in the drum and the small 
gage registers the pressure in the hose. 

= Tf any trouble is encountered with the equipment, the 
‘operator should not try to repair it himself, but should take it 
to the foreman or to the toolroom. The equipment is of a 
delicate nature and requires skill to repair it. Do not con- 
ect a hose to a drum without a gage. It is dangerous as 
the hose may burst and result in injury to the operator. 
Have only the pressure required on the small gages so that 
the pressure will not have to be controlled by the valve on 
the torch. 

Do not start a weld that has not been cleaned properly 
and all possible allowance made for contraction. Do not 
cut plates that can be sheared and never use a tip that is 
too large. This will save gas and will make a neater job. 
When practicable, the gasoline or oil torch should be used 
for heating large surfaces. It is too expensive to use the 
welding torch for such jobs. 


Torches 


“ate must be used in lighting and shutting off the torch. 
To light a torch, the acetylene must be turned on first 
and the gas ignited. Then open the oxygen valve and add 
exygen until a bluish flame with a small bulb appears. 
This is a neutral flame and must be used at all times except 
when welding cast steel ends on superheater units. When 
a carbonizing flame is to be used, it can be obtained by 
using excess acetylene. 

When the operation has been completed, the acetylene 
yalye, must be shut off first and then the oxygen valve. If 
the oxygen valve is closed first and the acetylene valve is 
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leaking, the flame may cause 4 back-flash in the hose. Never 
shut off the oxygen valve first except in case of a back fire. 

If a tip comes in contact with the molten metal, the holes 
will become clogged, thereby causing a torch to back fire. 
Loose heads and joints will also cause back fires in the 
welding torch. When a cutting torch back fires, the oxygen 
valve must be shut off first and then the acetylene valve. 
Then put the tip and the head of the torch in water to cool 
off. When a welding torch back fires, the oxygen valve 
must be shut off first and then the acetylene valve, then put 
the tip only in water until it is cooled, when the head may 
be immersed. When a cutting torch is leaking at the head 
from overheating, never tighten the tip nut until the head 
and tip have been cooled off completely, for by so doing 
the threads on the head will be sappeS: and the torch will 
be ruined. 


Multiple Extension Outlet 


THE multiple extension outlet shown in the illustration is 
particularly suited for use in locomotive erecting shops. 

A numter of them are in use in the Union Pacific shops. 
The device consists simply of a rectangular wooden box 
mounted on a standard or frame made of 1-inch pipe. There 
are ten small rectangular holes cut in the box, four on each 
side and one on each end, and behind each hole is placed 
a special receptacle. All of the ten receptacles are connected 
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Multiple Extension Outlet Which Will 
Extensions 


Serve Nine Portable 


in multiple. A piece of two-conductor reinforced cord with 
a plug at either end completes the outfit. 

At times there are six or eight men at work on a locomotive, 
each of whom wants to use a portable extension light. It is 
not practicable to have that many extension outlets: at each 
locomotive location and where all of the outlets are’ at an: end 
of:.she locomotive ori 4 column or post it is necessary to have 
long extension cords. 


Well Equipped Engine | erminal on the R.F. & P. 


Plant Includes a 30-Stall Roundhouse, a Large Machine Shop and | | 
Complete Outside Facilities | 


THIRTY-STALL roundhouse, with complete outside 
A and inside facilities and an unusually well equipped 
machine shop, was completed and placed in operation 
in January, 1924, by the Richmond, Fredericksburg 8 Poto- 
mac at Richmond, Va. This terminal is especially notable 
for the extent to which the requirements of future increases 
in the volume of business were incorporated in the present 
construction as well as in the provisions for later.extensions. 
The new facilities, which replace the old Boulton terminal 
located within the city limits, are located outside of the city 
of Richmond, adjoining the Acca freight yard. This yard 
is the freight interchange point between the R. F. 8: P. and. 
the Atlantic Coast Line and the engine terminal cares for the 
Atlantic Coast Line power as well as that of the R. F. & P. 
This includes both freight and passenger locomotives. 


Outside Facilities 


The general layout of the terminal tract is shown in one 
of the drawings. It lies at the south end of the freight yard 
and future expansion will extend toward the north. The 
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The Incoming Engine Facilities—the Inspection Pit In the Foreground, with the Locomotive Tool and Inspectors’ House at the Right 


inbound and outbound tracks, which lead from the south 
end of the yard, are operated left-hand. These leads are kept 
well separated where they approach the main and lead tracks 
at Acca tower and several cross-overs have been installed 
in order to prevent any possible blocking of the terminal by 
derailments or other accidents. An additional outlet is being 
provided over a lead skirting the freight yard and making 
connection at its north end. A second track on this lead will 
care for the wreck train equipment. This arrangement obvi- 


ates practically all possibilities of bottling up the terminal. : 


The inbound lead serves four inbound tracks, two of which 
pass over the inspection pits and inbound ash pits. One 
track forms a direct lead to the enginehouse and the fourth, 
actually the third on the layout, is for the use of switch 
engines and for loading ashes. ‘This track ends at the sand 
Storage bin and sandhouse, and on it sand cars are unloaded 
by the ash pit crane. The other tracks pass under a 1,000- 
ton Roberts & Schaeffer concrete coaling plant and thence to a 
Bethlehem 105-ft. twin span turntable. The outbound tracks 
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have two grouped and one separate lead from the turntable, 
the two track portion branching into a number of engine 
storage tracks. The main stem of the outbound tracks passes 
along the coaling plant and outside of the ash pit crane run- 
way over a small outbound ash pit of unique design. 

The inspection pits are of concrete construction, 100 ft. 
long by 3 ft. 6 in. deep. Located centrally is a concrete lined 
tunnel which connects both pits and the inspector’s office. It 
is reached by a stairway from each pit and a stairway located 
inside the building. Excellent lighting has been obtained by 
rows of six ]50-watt angle reflectors on each side, set 7 ft. 
from the center of the track and 9 ft. 6 in. above the base 
of the rail so that they distribute the light over the running 
gear of the locomotives. Pit lighting has been obtained by 
gas-proof fixtures set in recesses in each pit sidewall; the 
recesses are painted white to secure the maximum reflection. 

On the north side of the tracks, parallel to the inspection 
pits, is a brick tool and inspectors’ house 82 ft. long by 16 ft. 
9 in. wide. At the incoming end of the building is a loco- 


motive tool storeroom 40 ft. long, in which are stored the 
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shovels, oil cans and enginemen’s tool boxes removed from the 
locomotives as they arrive at the pit. Adjoining the storeroom 
is a room 22 ft. long, now devoted to electric headlight equip- 
ment inspection and repairs. Eventually this room will also 
be used for such facilities as may be required for the inspec- 
tion and testing of automatic train control engine equipment. 
The inspection pit tracks will be sectionalized to permit com- 
plete testing of the apparatus while the locomotive is over 
the pit. 

In the west end of the building is the locomotive inspector’s 
office, 20 ft. long. Here the enginemen make out their work 
reports on the first sheet of a double sheet form, turning it in 
to the inspector, who enters his inspection report on the second 
sheet of the form and then despatches the form, through a 
pneumatic tube carrier system, to the assistant foreman's 
office in the roundhouse machine shop. While the locomotive 
is passing over the ash pit and being coaled, the foreman has 
time to assign it to the most convenient stall for the work 
required and to have preparations made for the work, if the 


235 


236 


available terminal time is short, before the locomotive arrives 
at the turntable. l 

The two main ash pits are 250 ft. long, 3 ft. 11 in. wide 
and 4 ft. deep, lined with vitrified paving brick, and are of 
the wet type. These pits are served by a 5-ton overhead 
crane and a 2-yd. grab bucket, the runway for which is 375 
ft. long with a 50-ft. span supported by steel columns. The 
ash loading track also contains a short pit 100 ft. in length, 
which is used primarily for cleaning the fires of switch en- 
gines working in the Acca yard. This greatly facilitates the 
serving of the local switching power between tricks without 
disturbing the regular operation of the terminal. 

The outbound ash pit consists of a shallow, dry pit, 12 ft. 
long, located under the outbound track and interconnected 
with a wet pit of similar size, but of greater depth, under the 


One of the Six-Ton Pawling & Harnischfeger Electric Traveling 
Hoists 


adjoining ash pit track, where crane service is available. This 
connection is sloped downward between the tracks and as the 
ashes are dumped, they are washed down this slope by water 
delivered through four flat nozzles set in the side wall 
slightly above the brick bottom of the pit. 
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terminal. This system has greatly reduced the number of 
cars formerly held for coal storage and has otherwise facili- 
tated the coaling operations of the terminal. 

A reinforced concrete washing platform has been placed be- 
tween the coaling plant and the turntable on one of the 
inbound leads. Several crossovers secure the necessary flexi- 
bility of operation to and from this platform. It is 100 ft. 
long by 20 ft. wide and is fully equipped with pipe connec- 
tions for air, steam, water and sewerage. 


The Enginehouse 


The enginehouse is a 30-stall structure of concrete and 
brick construction with provision for the addition of 16 stalls 
when the necessity arises. The angle between tracks is equiva- 
lent to 56 divisions of a circle. The stalls are 110 ft. deep, 
with concrete engine pits 84 ft. long, inside dimensions. The 
clear door opening is 14 ft. wide by 17 ft. high. The structure 
is of the monitor type with five bays. 

Stalls 11 and 12 are served by two National-Bingham drop 
tables to handle drivers, and stalls 14 and 15 by pit jacks 
of the hydraulic type to handle trailer and truck wheels. In 
these sections the columns were eliminated in order to secure 
a clear opening between Nos. 11 and 12 and Nos. 14 and 15, 
for the installation of a 15-in. I-beam upon which 6-ton 
Pawling & Harnischfeger electric hoists are operated. This 
installation circles the entire building approximately 10 ft. 
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The coaling plant has a capacity of 1 ,000 tons, serves four Inspection 7 YY : A 2 ae 
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General Layout of the New Acca Engine Terminal—Proposed Location of Back Shop !s Shown in Broken Lines 


terminating in coal storage tracks, which feed by gravity to 
the plant. It is also arranged with a coal storage layout util- 
izing the Beaumont cable drag scraper system of handling 
the coal. With the area now used for storage, the capacity 
is about 25,000 tons of coal with an average depth of about 
15 ft., which is approximately two months’ supply for the 


from the rear or outer circle wall, with switch leads to the 
drop pits and to the door opening on the material platform 
alongside the machine shop. Two of these hoists are provided. 

Each engine pit is served by two Cyclone ball-bearing 
chain hoists of one-ton capacity, operated on 10-in. I-beams 
set 10 ft. 6 in. center to center and extending over the outer 
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three bays within 1 ft. 6 in. of the center line of the 6-ton 


monorail. 
A National boiler washing plant with 18 ft. diameter by 
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with a Barco joint at each end, to relieve. the hose of twisting 
strains, connecting with a Jenkins Selclo valve controlled from 
the floor by extension handles. 


Guard rails encircling the 
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A Cross-Section of the Enginehouse Showing the General Arrangement of the Facilities 


16 ft. high, wood tanks, serves one-half of the house, includ- 
ing stalls 16 to 30. The piping has been well arranged. One 
of the noteworthy features of this work is the suspension of a 
walkway alongside the boiler washing service pipes, follow- 
ing the column line under the center of the monitor. Another 
interesting phase of the piping is the blower drops. These 
drops are made from American bronze, encased, flexible hose 
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posts prevent the hose from becoming entangled with the 
lighting fixtures. 


The Machine Shop 


The machine shop is connected to the enginehouse opposite 
stalls Nos. 11 to 15. The drawings show the construction 
and dimensions. A wood block floor, laid on concrete, is 
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The Machine Tool Layout In the Machine Shop 
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provided, except in the section allotted to blacksmith work 
where cinders are used. The tool layout is also shown in one 
of the drawings. Most of these tools are new, a few only 
having been moved from the old terminal. In addition to the 
layout now being installed, the shop ultimately will be pro- 
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outlets are provided in each engine pit and there are addi- 
tional outlets along the outer circle wall. 

The enginehouse is effectively lighted artificially by means 
of Maxolite dome reflectors, using 100-watt lamps. There 
are nine of these reflectors for each stall, located 12 ft. from 
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A Cross-Section of the Machine Shop, Looking Toward the Outer End 


vided with an old 90-in. wheel lathe, a 3-ft. by 3-ft. by 10-ft. 
planer and a crank shaper, transferred from the old Boulton 
back shop, when the proposed new shop, shown in outline in 
the terminal layout, has been built and equipped. With the 
100-ton Whiting hoist on the shop track, the engine terminal 
is now practically independent of the back shop for all heavy 
running repairs. It will also be used for heavy repairs to the 
new Mountain type locomotives, two of which have recently 
been delivered, until the new back shop has been built, as 


The Machine Shop Track Contains Two Pits; That Adjoining the 
Enginehouse !s Equipped with a Whiting Hoist 


the pits in the old shop are too short to take in the new 
engines. 


Heating and Lighting 


The enginehouse and machine shop are heated by an in- 
direct system discharging from two separate American blower 
installations into a concrete duct around the outer wall of 
the enginehouse and down through the machine shop. Six 


the floor and at an angle of 15 deg. From the inner circle, they 
are installed on a 1-1-2-2-2-1 arrangement, the single instal- 
lations facing down the column line and the double installa- 
tions facing to the sides, thus giving both longitudinal and 
side flood lighting at the rate of 900 watts per stall. Al 
wiring is in conduit embedded in the concrete and plug 
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The Drop Tables Are installed for Handiing Drivers; in This Case 
a Trailer Has Been Dropped 


receptacles are provided in the pits and on the columns. In 
the machine shop, the natural lighting is exceptionally effec- 
tive because of the large expanse of steel sash windows in 
the sides and outer end of the building. The artificial light- 
ing is also effectively cared for by the liberal employment of 
dome reflectors. Longitudinally, the column spacing is 19 ft. 
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4 in. and for each section there are four Maxolite 200-watt 
lights in each side bay, and three 500-watt lights in the cen- 
tral bay. 


Oil House, Crews’ Quarters, Etc. 


Other buildings include a small combined power, heating 
and boiler washing plant; a combined heating plant and shop 
employees” locker and toilet facilities; an oil storage and ice 
house; a terminal office building; an inspector's office build- 
ing and an engine crews’ rest and locker building. 

The oil and ice house is located at the north side of the 
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engine storage tracks, across from the coaling station. This 
is a one-story building, with basement, and is 90 ft. long by 
30 ft. wide. The ice house, which occupies the west end of 
the building, is insulated with cork inside of brick walls, and 
has a capacity for 114 cars of ice. This is ordinarily about 
one month's supply for the Richmond terminal. 

In the basement of the building are located five tanks of 
5,000 gal. capacity, one tank of 2,000 gal. capacity and two 
tanks of 1,000 gal. capacity. There are also seven 600-gal. 
and two 300-gal. tanks. The six larger tanks are provided 
with car filling connections and all the tanks are served by 
floor filling boxes. 

The oil delivery room on the first floor contains 17 one-gal- 
lon Bowser measuring pumps, moved from the old terminal, 
and two tanks for the preparation of car journal packing. A 
storage room with a capacity for 11% cars of waste, is also 
located on this floor. The building is fitted with steam fire 
extinguisher pipes, separately controlled for each floor, from 
outside the building. 

The engine crews’ rest and locker building is an attractive 
structure both from the outside and inside. It is built of 
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brick and concrete surmounted by a gabled roof of red 
shingle tile. The second floor has a wide balcony extending 
around three sides and over a small portico on the fourth. 
This building contains a large reading and lounging room, 
locker rooms and toilet facilities on the first floor and dormi- 
tories on the second floor. Separate quarters are provided 
for the employees of the Richmond, Fredericksburg & Poto- 
mac, and those of the Atlantic Coast Line and the Norfolk 
& Western. A small part of both the first and second floors 
has been set aside for the use of the negro firemen of the 
A. C. L., completely detached from the remainder of the 
building. At one end of the second floor is a kitchen for the 
use of the men who wish to prepare hot food. It will be 
equipped with a gas stove, a modern sink and Hunning water, 
a table and benches. 


Operating Conditions 


The Acca engine terminal turns from 80 to 100 or more 
locomotives a day during the busy season. Of this number, 
about 24 are switch engines and the remainder are divided 
about equally between freight and passenger service. R. F. 
& P. locomotives constitute about 80 per cent of the power 
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turned, the remainder being Atlantic Coast Line locomotives 
and the locomotives from two Norfolk & Western passenger 
runs between Norfolk and Richmond. With the exception of 
the engines operating in the Potomac Yard (Washington, 
D. C.), practically all of the 99 locomotives owned by the 
R. F. & P. depend on this terminal for running repairs. 
Arrivals and departures are fairly well distributed through; 
out the 24 hours, with no marked peaks and no long periods 
of idleness. The heaviest periods are probably those between 
six and nine o'clock in the morning and five and eight o'clock 
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in the evening. During the former period, on the basis of a 
total daily movement of 80 engines through the terminal, 10 
to 12 road engines and 9 yard engines are despatched, and 8 
road engines arrive at the inspection pits. During the latter 
period, 12 road engines are despatched and 10 or more road 
engines arrive at the ash pit. The heavy afternoon switch 
engine movement takes place between four and five o'clock. 
The coal issued runs about 550 tons a day, or an average of 
about 7 tons per locomotive turned, including the switch 
engines. 

It is evident that, with no future additions, the terminal 
is capable of effectively handling a much larger engine move- 
ment than it is now called upon to do, and that the outside 
facilities have ample capacity to balance the increased size 
of the roundhouse, when conditions require the building of 
the additional stalls. Something of the future for which this 
capacity has been provided, is indicated by the fact that the 
northbound perishable movement, which now constitutes, 
roughly, one-quarter of the total freight tonnage of the road, 
has been doubling approximately once in every five years. 

The new terminal was developed and constructed under the 
direction of W. D. Duke, general manager; H. J. Warthen, 
superintendent motive power; L. Budwell, mechanical en- 
gineer, and E. M. Hastings, chief engineer. The plans were 
prepared and the construction carried out by the Arnold 
Company, Chicago. 


Portable Oil Reservoir 


By E. A. Miller 


A PORTABLE oil reservoir that has proved its useful- 

ness around railroad shops and terminals is shown in 
the drawing, Fig. 1. It consists essentially of a 14-in. by 
33-in. reservoir for containing the oil, on top of which is 
mounted a separator through which the air is passed from an 
air line for the purpose of forcing the oil to the burners. 
This device is mounted on a truck carried on two standard 
21-in. baggage truck wheels, bored and faced to fit a 114-in. 


Fig. 1—Assembly Drawing of Reservoir and Truck 


by 3-in. axle. Air is passed into the separator at the air 
-inlet, as shown in Fig. 2, from an air line, from whence it 
is carried through the piping, as shown in the end view of 
Fig. 2 to the oil reservoir. | 
The air enters the oil reservoir at the top through a 34-in. 
globe valve. This pressure on the oil causes it to be forced 
out through the 114-in. wrought iron pipe which extends the 
entire length of the reservoir to within 14 in. of the extreme 
end. A 14-in. needle angle globe valve allows the oil to 
enter the burner through the burner connection. There is 
a 144-in. globe valve placed between the oil pipe and the air 
pipe, which can be adjusted for purposes of atomization. 
Provision has been made in the piping arrangement for 
two burner connections. Either side can be operated 
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separately by means of the two globe valves, which control 
the air from the separator and the oil from the reservoir. 

This reservoir has been used successfully in providing oil 
for burners to thaw out ash pans, coal and sand pipes, as well 
as to operate car heating coils. When used for preheating 
for thermit welding, the burner connection is attached to a 
piece of 34-in. wrought iron pipe and is used without any 


Fig. 2—General Arrangement of Reservoir and Piping 


burner. The apparatus is capable of handling various types 
of oil and can also be used for whitewashing. However, it 
is necessary to substitute a 14-in. angle globe valve for the 
14-in. needle angle globe valve shown in Fig. 2. 


Convenient Facilities for the Air 


Brake Room 
By F. G. Bonzheim 


“THE two devices illustrated in the drawings are simple to 

make from material which is likely to be available at 
any shop, and both are very useful in the air brake depart- 
ment. 

The device shown in Fig. 1 is a power vise for holding 
freight car pistons while renewing the packing leathers or 
tightening the studs and nuts in the repair track air brake 
room. The pistons are removed from the car and delivered 
to the test rack with the non-pressure cylinder head and 
spring clamped to the piston sleeve. This assembly is very 
difficult to hold in an ordinary bench vise and can be handled 
with much greater facility in the device shown. , 

The complete device consists of a Shoemaker firedoor 
cylinder and two jaws, one moveable and the other adjustable, 
all of which are mounted on a steel bench plate. The move- 
able jaw, which slides on the plate, is operated by the air 
cylinder through the medium of a lever having a two to one 
ratio. The other jaw, which, in operation, is stationary, is 
made adjustable to accommodate brake cylinder pistons of 
different diameters. The adjustment is provided by drilling 
two holes in the jaw, either one of which may be selected 
for the insertion of the lock pin, which is inserted through 
the jaw into a hole in the bench plate. The remainder of 
the details of the device are clearly shown in the drawing. 

In Fig. 2 is shown a simple work stand for holding dis- 
tributing valves of the No. 6 E.T. brake equipment. It 
permits the adjustment of the valve in any position for dis- 
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mantling, facing slide valve seats, fitting rings and 
- assembling. 

The device is made entirely from scrap material. The 
standard is a 14-in. passenger car type brake cylinder piston. 
The flange on which the distributing valve is mounted is 


Fig. 1—A Power Vise for Holding Freight Car Piston and Non- 
Pressure Head While Changing the Packing 


made of a 9!4-in. air pump piston. The stem of the piston 
is passed through the jaws of a split nut, which permits the 
face plate to be rotated to any position, either about the axis 
of the stand or about its own axis. When once in the 
position desired, further movement around either axis is pre- 
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Fig. 2—An Adjustable Stand for Use in Repairing Distributing 
Vaives 


vented by tightening the binding nut on the end of the face 
plate stem. 

The face plate is fitted with studs which correspond with 
the bolt holes in the distributing valve flange. Holes are 
also drilled through the plate to register with the air pas- 
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sages in the distributing valve flange, to permit blowing out 
the passages with air pressure. 


Turning Mounted Crank Pins on a 


Quartering Machine 


By A. E. Nye 
General Machine Foreman, Santa Fe, Albuquerque, N. M. 


A DEVICE for turning mounted main crank pins on a 

Pawling & Harnischfeger horizontal boring and quar- 
tering machine is shown in the illustration. The wheels 
are set up with the axle resting in V-blocks which are 
tongued to fit the slots in the table. This method of setting 
the blocks places the axle in line with the spindle of the 


The Turning Attachment le Equipped with a Roughing and 
Finishing Tool 


machine. The journals are calipered and any variation in 
size is remedied by placing shims under the smaller journal. 

The first pin to be turned is plumbed with the center of 
the axle and the spindle of the machine is centered with the 
proof line on the end of the axle. It is then raised an 
amount equal to the stroke so that the center of the spindle is 
located at what should be the correct center of the crank pin. 


With This Attachment All Setting Is Done with Respect to the 
Quarter and Stroke 


This may be checked by graduations on the housing of the 
machine. 

The turning attachment consists of a box, shown in the 
illustration, which is keyed to and extends out from the end 
of the spindle. It is a hollow cylindrical casting with two 
tool holders welded to the circumference opposite to each 
other. Two tools are used at the same time, the leading tool 
to do the roughing and the following tool the finishing. As 


242 RAILWAY MECHANICAL ENGINEER 


the cutting is done on opposite sides, the tendency to chat- 
ter is eliminated. One cut is generally sufficient to true the 
pin and leave a small witness mark. 

The second pin is plumbed by quartering with the pin 
already finished and is then set for the stroke by the proce- 
dure already described. This system insures the pins being 
turned parallel with the axle. It also results in greater 
accuracy as all the setting is done with respect to the quarter 
and the.stroke. 

A similar attachment, but smaller in size, is used for turn- 
ing the front, back and intermediate crank pins. 


"Lubricator il Air Brake Valve 
Holder 


A CON VENIENT bench device for holding lubricators or 
air brake valves while being repaired, is shown in the 
sketch. A vertical plate, drilled to suit the holder on the 
bracket of the lubricator or valve, is attached to a pin 5% 
in. long and 2'4 in. in diameter. This pin is turned down 
to 1-11/16 in. in diameter, 2 in. from the back of the plate, 
and 134 in. along the pin where it is again turned down to 
take a 1-in. thread. The horizontal arm, which is 2 in. 
long, is cored to 134 in. diameter. As shown in the sketch, 
the pin, with the vertical holding plate attached, is passed 
through the horizontal arm and a hand screw tapped for a 
1-in. screw thread is screwed on the end. This arrangement 
permits the workman to turn the lubricator or air brake 
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valve to any position and hold it securely by tightening the 
hand screw. 

The horizontal arm is cast integral with the standard, 
which has an extension of 61 in. down into the base. The 
base is 97s in. high and 8 in. in diameter, and is provided 
with four holes so that it can be bolted to the bench. A 
hole is drilled and tapped for a set screw 753 in. from the 
bottom of the base and by tightening the set screw, which 
should be provided with a handle, against the extension, 
the standard can be held at any desired height. The ver- 
tical holding plate can also be held at any convenient angle 
to the front of the bench and locked in position. It has been 
found that this device facilitates the work, on account of the 
fact that it can be changed easily and quickly to any desired 
position and securely locked with comparatively little effort 
on the part of the workman. 
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Holder-on for Bullring Rivets 


By F. W. Lampton 

General Foreman, St. Louis-San Francisco, Springfield, Mo. 
A HOLDER-ON for bullring rivets is shown in the 
sketch. This tool was devised for holding on the rivets 
driven in a new type of bullring. There were many 
loose rivets resulting from driving and holding on with a long 
stroke hammer and a dolly bar. By using this tool and 
driving the rivet with a long stroke a good tight job could 
be obtained with less manual effort. The use of this tool 

eliminates one man from the gang. 
This tool can be made at any shop as there is just one 


forging to be made. The cylinder:is made out of tube stock. 
A reinforcement rib is welded on top of the forging so as to 
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This Holder-on Eliminates One Man on Bullring Riveting 


give it added strength. The piston is turned out of a piece 
of steel at óne end and conforms with the shape of the head 
desired on the rivet. The other end is turned to a working 
fit in the cylinder with a 3-inch pump leather studded on 
the end to make it air-tight. A removable cap is placed on 
one end of the cylinder so that repairs can be made and the 
tool inspected when needed. The other end of the cylinder 
is screwed on the forging proper. With 90 pounds of air on 
this piston you can be assured of a tight job on all rivets. 


Revolving Tool Rack 
By Joseph Smith 


TOOL rack with a number of convenient features has 

recently been built and placed in service in the Lorain. 
Ohio, shops of the Baltimore & Ohio. Its construction and 
installation was under the supervision of K. E. Floeter, 
general foreman. As shown in the drawing, the rack is built 
in the shape of an octagon and the shelves are tilted so that 
the tools can be easily seen as they are revolved around the 
stand or center post. 

Referring to Fig. 1, of the drawing, the center post is 
composed of four separate pieces. The lower portion is 
welded to the stand, Fig. 3, and the upper portion turns on a 
recessed collar, equipped with ball bearings, at H. This 
arrangement makes the rack easy to operate by the tool room 
attendant. The stand is made of 6-in. by 1-in. by 36-in. 
wrought steel and is constructed by offsetting one piece at 
the center so as to fit snuglv over the other and then welding 
them together. 

The tool trays are made from a '$-in. steel plate, pressed 
into the form of a cone frustum having the outlines as shown 
in Fig. 2. Each cone is made in two sections. This arrange- 
ment makes it comparativelv easy to place a section on the 
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top of each collar on the center post and then weld at the 
point D. After both sections have been welded to the collar, 
the tray is then completed by welding the seams. Each tray 
has a slope of 30 deg. The flange S is made by allowing 
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A Handy Rack for Tools That is Being Used in a Rallroad Shop 


about an inch more of material than is required to make 
the cone and when the cones are bent to shape the flanges 
are turned up by hand. 


Gaias Screws "7 Laying Of Bronze 
Hub Liners 


By E. H. Fitcher 


N laying out bronze liners for hub plates, or for the shoe 
and wedge faces of driving boxes, difficulty. is sometimes 
encountered in locating the holes in the bronze plate because 
of the irregular location of the holes in the hub or shoe and 
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A Center Punch Stud for Laying Out Bronze Hub Plates 


wedge faces. By the use of a special stud, shown in the 
sketch, this difficulty has been overcome. Accurately centered 
on the head of the stud is a sharp point, which serves as a 
prick punch. Before laying out the liners, these studs are 
screwed into the holes in the part to which the plates are to 
be applied. The plates are then placed in position and 
tapped lightly with a hammer. The sharp pointed steel 
stud center punches the bronze plates, which are then ready 
for drilling. 

This device was developed by E. R. Woody, master 
mechanic, Chicago division, of the Chesapeake & Ohio. 
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A Portable Air Clamp 


A PORTABLE clamp, operated by compressed air, that 
has proved to be especially valuable for holding work 
on drill press tables, is shown in the illustration. The con- 
struction of the device is very simple and, as shown in the 
sketch, it contains few parts. It consists of a 14-in. base, to 
which is attached an air cylinder 314 in. in diameter. The 
piston rod has an extension through which a number of one- 
inch holes, spaced equidistant, are drilled. The holding 
arm, or lever, is also provided with : a number of one- inch 
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Sketch of Clamp for Holding Work on, Drill Prese Table: 


holes at the end. This arrangement allows the operator 0 
vary the length of the lever arm. or its height on the piston rod 
by simply changing the location of the pin. The lever arm 
also has a number of one-inch holes: for purposes. of ada 
justment at the fulcrum. It is 50 in. long and is forged dowam 
at the end to 114 in. diameter. This end is turned down;'as 
shown in the sketch, to hold the work securely on the table. 
The fulcrum consists of an upright forging which can be 
fitted into one of the grooves of the table. It is provided 


View Showing Portable Air Clamp in Operation 


with one-inch holes spaced equidistant so that the height - 
from the table of the holding end of the lever arm can be 
increased or decreased as required. 

The illustration shows the clamp set up for holding work 
on a single spindle drill press. - Its use saves considerable 
time, for all that is necessary to clamp or release the work. 
is to operate the valve attached to the column of the drill 
press in a convenient location for the operator. 
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Jig for Drilling Cylinder Saddle 
Bolt Holes 


By E. A. Murray 
Shop Superintendent, Chesapeake & Ohio, Huntington, W. Va. 


A CONVENIENT device for holding the air motor in 
a radial position while drilling bolt holes for the 


cylinder saddle, is shown in the illustration. It con- 


sists of a center bar, which is supported at the front end by 
three adjustable legs set into the smokebox ring. Each leg 
can be easily adjusted to different smokebox diameters by 
The back end 


turning the studs that are screwed in the ends. 


Thie Device Holds the Air Motor in a Radial Position for Drilling 


of the center bar rests in one of the tubes in the front flue 
sheet. 

. The feed screw of the air motor used for this work is 
made considerably larger than the standard screw and the 
top end is made fast to a sleeve that encircles the center bar. 
The device is strong enough to support the entire machine so 
that it can be swung to any desired position. It is simple 
in construction, inexpensive to make and has proved to be 
very efficient. 


Jig for Reboring 8%-inch Air Pump 
Cylinders 


By E. A. Miller 


A JIG for reboring 8'4-in. cross compound air pump 
cylinders on a horizontal boring mill, is shown in the 
drawing. It is made from a 34-in. steel plate, bent at right 
angles so as to form a base § in. wide. The base is pro- 
vided with holes which correspond to the slots in the table 
so that it can be bolted down in the usual manner. The 
vertical flange has two holes which serve as limit gages for 
the operator and is securely braced to the base bv three 
reinforcing angle webs of !>-in. steel plate. The cylinder 
is bolted to this flange by means of the studs used to hold 
the cylinder head. The bolt holes can be laid off from one 
of the cylinders as the location of the studs is standard on 
all pumps. 
In order that the jig may be set up square with the 
horizontal bar of the machine, two small holes are drilled 
and reamed in the base of the jig and down into the table of 
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the machine for No. 7 dowels or taper pins. By placing the 
dowel pins in the holes before tightening the jig to the table 
it can be set up any number of times with the cylinder in 
perfect alignment with the horizontal bar. The dowel pins 
are provided with nuts on their upper ends, as shown in the 
drawing, and by giving the nut about two turns, the dowel 
is loosened, so that it may easily be withdrawn. 

The detail A, which is shown on the drawing, is a mark- 
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This Jig Correctly Alines the Air Pump Cylinders for Reboring 


ing device which is fastened by machine screws to the sta- 
tionary bed of the machine under the table. When once the 
jig is properly located, lines are ‘scribed on the end of the 
table, one in the vertical plane of the centerline of each of 
the two bores. When setting for the high pressure cylinder, 
the proper line on the end of the table must be set opposite 
the line scribed on the marker, which indicates the correct 
position on the stationary bed. Then all that is necessary 
in order to rebore the low pressure cylinder is to move the 
table over 1334 in. until the mark showing the second center- 
line coincides with the scribed line on the marker. 


Reclaiming the Metal One-time 


Container 


"THE growing practice of using metal one-time containers 

for the shipping of paints, oils and other liquids has 
proved to be economical, with only a single exception, to 
many large railway svstems. These metal containers have 
heretofore been thought incapable of being reclaimed for 
further service. 

Manv lines have experimented in salvaging the metal 
one-time container, but to date the Canadian Pacific seems 
to have made the most thorough investigation of the subject. 
Old paint pails are shipped to the Angus Shops after their 
contents have been used. Here they are dipped in a tank of 
hot Wyandotte solution. This removes the paint and leaves 
the sheet metal clean and practicallv as good as new, with- 
out affecting the surface of the metal or attacking the solder 
where the metal is joined together. 

Making of the metal one-time container into a “many 
time” container is possible bw providing shops with the 
cleaning solution. 
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A 58-in. Heavy Duty Locomotive Rod Milling Machine 


RECENT addition has been made to the line of heavy The spindle is driven by a large manganese bronze worm 
rod milling machines built by the Niles-Bement-Pond wheel of coarse pitch, and this wheel engages a hardened 
Company, Philadelphia, Pa. The machine is equipped steel worm fitted with a ball thrust. Both the worm and 
with a 75-hp. motor, and will absorb the full motive power if worm wheel run in a bath of oil. The large diameter of the 
the cutters will stand up to this demand. It is designed worm wheel, together with the tangent type of gearing, tends 


This Machine Is Equipped with Gearing of Extra Strength In Order to Meet Cutting Demands That May Develop in the Future 


throughout so that should cutters become available that will to eliminate any chatter and preserves the edges of the cutters. 
Withstand the increased hard usage, the machine may be The drive shown in the larger of the two illustrations, is 
equipped with a 100-hp. motor. Special attention has been for direct current. A variable speed motor is used with 
given in the design to such features as smooth cutting action, the same range of speed as required by the cutter arbor. 
suitable range of table feeds for the work, convenience of Thus a full speed range is obtained without the introduction 
manipulation and proper lubrication. of change gears. When only alternating current or a con- 
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stant speed motor is available, suitable change gearing is 
introduced. 


The table has the usual power feeds and fast power trav- 
erse on the bed, operated by a separate motor. The power 
is transmitted by a bronze spiral pinion running in a pocket 
of oil which engages with a steel rack on the under side of the 
table. The cross rail has a rapid power adjustment in both 
directions as well as a power vertical feed for raising the 
cutter out of the work. The downward feed is manually op- 
erated as a safeguard against breaking cutters when sinking 
them into the work. Both the power feed and the rapid 
adjustment are operated by the same motor, which is wired to 
the driving motor panel in such a way that it stops when 
the driving motor is shut off. This motor also may be used 
for rapid traverse of the table or rail when the driving motor 
is not in operation. The feed motor has a special control 
so that it slightly eases off its pulling power when the cutter 
meets unusual resistance due to excess metal or hard spots. 


The machine is equipped with a complete cutting fluid 
circulating and draining system. The fluid flows to the cut- 
ters by gravity from a tank in the top cross piece between 
the housings and drains from the table to a lower reservoir 
from which it is pumped back to the tank. 
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The distance between the housings is 58 in. and the over 
all width of the table is 54 in. The length of the table be- 
tween the end pans is 16 in. and the maximum distance 
between the table and the center of the arbor is 32 in. 


Rear View of Rod Milling Machine Designed for Heavy Duty 


Electric Glue Pot With Thermostatic Control 


ESTS have demonstrated that animal glue, in order to 
retain the constituents that give it maximum adhesive- 
ness, must be carefully handled in heating. The tem- 

perature of boiler water, 212 deg. F., is much higher than 


Glue Pot Designed to Maintain Automatically the Correct Working 
Temperature 


the critical temperature of glue, which is about 155 deg. F. 
At this temperature glue begins to break up and, by evapora- 
tion, lose its most valuable elements, and at 185 deg., it has 


practically lost its value as an adhesive. The best working 
temperatures for glue are between 140 deg. and 150 deg. F. 
to provide a safe margin to allow for the temperature drop, 
which follows the introduction of a cold brush into the glue 
pot. Unsatisfactory work is bound to follow the use of 
under or over-heated glue and, in order to meet these require- 
ments, the Van Dorn Electric Tool Company, Cleveland, 
Ohio, has placed on the market a water-jacketed, electrically 
heated glue pat with a thermostatic control which keeps the 
glue at the correct working temperature. It is made in one 
size only, with a pot of two quarts capacity. 

The glue pot is of cast aluminum with the rim machined 


‘to give an air-tight fit on the water pot, in order to prevent 


loss by evaporation. A drip ring returns all condensation to 
the water pot. The water jacket is a gray iron casting, 
ground to an air-tight fit with the glue pot. The outside 
of the water pot telescopes over a rim on the base, preventing 
any penetration of water to the heating element when refilling 
the pot. The necessity for replenishing the water occurs 
only at long intervals. By actual test, these glue pots have 
operated for three weeks before additional water had to be 
supplied. : 

The heating element consists of a nichrome ribbon, in- 
sulated by mica plates, and is moisture proof. Easy replace- 
ment of the heating element or of the automatic control is 
made possible by the simplicity of its construction. The 
crowned base presses the heating element solidly against the 
bottom of the water pot, to insure a perfect thermal contact. 
An asbestos plate and air chamber in the base adds to the 
heat insulation and tends to prevent any loss by radiation 
downward. The current consumption is low and the device 
is economical to operate. 

The thermostatic control provides positive heat control that 
will hold the temperature of the contents of the glue pot at 
150 deg. F., with a variation of less than 5 deg., regardless 
of room temperature. The thermostat is set at this point 
and is fully tested before the glue pot leaves the factory. 

The device can be operated from an ordinary electric light 
socket, and it is equipped with a cable and separable plug. 
Its simple construction is shown by the cut away portion of 
the water jacket. 


| 
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Alemite Lubricating System for Rods 


HE Alemite lubricating system, developed by the Bas- 

sick Manufacturing Company, Chicago, has recently 

been extended to the lubrication of locomotive rod 
bearings, and is now being tried with considerable success on 
several roads. Briefly, the system consists of a large Alemite 
grease gun (Fig. 1) which can be quickly applied without 
threading over the end of a nipple (Fig. 2), the latter taking 
the place of the ordinary rod grease cup plug or cap. These 
nipples are turned into the grease cups and spot welded in 
place so that there is no possibility of their working out and 
becoming lost, a considerable item of expense in ordinary 
locomotive operation due to the actual cost of the caps which 
work off and, perhaps more serious, the opportunity there- 
by afforded for dirt and grit to get into the grease. The 
third element of the Alemite system as applied to locomo- 


Fig. 1—The Large Alemite Grease Gun Used to Fill Rod Cups 


tive rods is the smaller grease gun (Fig. 3) carried by each 
engineman to apply grease to the rod bearings as needed 
while on the road. 

In operation, the rod grease cups are filled at the round- 
house before starting a trip with the large gun illustrated in 
Fig. 1. The arrangement of this gun to fit over the end of 
the nipple is apparent, as is also the powerful gearing ar- 
rangement for forcing hard grease through the 14-in. hole 
into the grease cup. Pressures up to 2,500 lb. per sq. in. 
are said to be obtained by turning the long handle which 
moves the piston through a threaded spindle and gearing 
arrangement. Friction on the large gear is greatly reduced 


by means of the ball thrust bearing illustrated. The leather 
L and spring S in the end of the gun are so designed as to 
take care of slight irregularities in the nipple ends and pre- 
vent the leakage of grease when the gun is first applied. 
After pressure is developed in the gun, the leather is held 
against the nipple with a heavy pressure and no grease can 
be forced out except to the grease cup. 

Referring to Fig. 2, which shows the nipple, A is the 
shoulder over which the grease gun fitting is applied. The 
valve B and spring S are so arranged that hard grease can 
enter the nipple, but as soon as the pressure is relieved the 
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Fig. 2—The Nipple Which meplaces the Ordinary Grease Cup Plug 
or p 


valve seats and prevents the entrance of dirt or other foreign 
matter. 

Probably the main advantage of the Alemite lubricating 
system as applied to locomotive rods is in the better lubri- 
cation provided. With reasonable care in filling the gun, 
clean grease can be applied to the rod bearings with no 
danger of cinders, dust and dirt being included as is too ' 
often the case under present methods. Enginehouse men 
assigned to the duty of filling rod grease cups do not always 
realize the importance of keeping the grease clean, and even 
with the best of intentions under present methods the cylin- 
drical sticks of grease often contain more or less dirt picked 
up when they are laid on the rods or possibly fall to the 
ground. The Alemite system is designed to prevent foreign 
matter getting into the grease and eventually to the rod bear- 
ings in this manner and hence tends to improve the efficiency 
of rod lubrication and prevent cut and hot bearings. 

The prevention of lost grease cup plugs and caps is an 
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Fig. 3— The Small Grease Gun Carried by the Engineman 


important advantage as is also the considerable saving in 
time effected by the Alemite system, both in filling grease 
cups at the enginehouse and in applying grease to the bear- 
ings as needed on the road. The grease gun fitting is simply 
applied over the end of the nipple and a few turns of the 
handle will do the work, whereas the older method requires 
that the plug or cap be threaded into and out of the grease 
cup possibly several times before sufficient grease can be 
forced in to fill the cup. 

An important safety feature of the Alemite system results 
from the fact that should a rod bearing become hot, grease 
can still be forced into it with the grease gun without danger 
of the engineman being scalded with boiling grease. Serious 
burns sometimes result when enginemen applv grease to a 
hot bearing and attempt to thread the plug or cap back into 
the cup by hand. 
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Flexible Metal Hose Adapted to Railway Use 


ONSIDERABLE interest is being taken by railroad 
men in the application of metal hose to railroad require- 
ments. Rubber hose has been used extensively for 
many purposes, including the conveyance of hot water and 
steam under pressure. However, when it is used for hot 
water or steam, the rubber has a tendency to deteriorate 
rapidly and, as a result, has been the cause of many serious 
injuries to railroad employees. Unless rubber hose is re- 
newed frequently, its use for such purposes involves an 
ever present element of danger. 
To eliminate such difficulties, the American Metal Hose 


Sectional View of Flexible Metal Hose Showing How the Strips 
Are Interlocked 


Company, Waterbury, Conn., has developed a flexible metal 
hose that is adapted to a wide variety of uses. It is spe- 
cially adapted to railroad work as a high pressure hose, 
which may be used for boiler washing, blowing boiler tubes 
and for general service around enginehouses. It may also 
be used for such work as unloading tank cars, carrying oil 
and other heavy or inflammable liquids. 

As shown in the cross-sectional view, the hose is manu- 
factured from a continuous strip of bronze or galvanized 
steel of high tensile strength. The strip is first profiled 


to the desired shape and then wound spirally over itself. 
During the winding operation, a packing in cord form is 
fed in place between the metal surfaces, thus making a 
The hose is made in various sizes ranging 
The 34-in. hose can 


tight joint. 
from 34 in. to 6 in. inside diameter. 


The Hose is Suitable for Conveying Hot Water or Steam 


be bent to form a circle 9 in. in diameter, while the 6-in. 
hose will form a circle 72 in. in diameter. Two types are 
manufactured. It requires approximately 1,000 lb. per sq. 
in. of hydraulic pressure to burst a 34-in. hose of the lighter 
type of construction, while the bursting pressure of the 
same size in the heavier type is 2,500 to 3,000 Ib. per sq. in. 


A Long Wheel Base Truck for Bulky -Material 


LONG wheel base truck has been added to the line 
A of the Terminal Engineering Company, Inc., New 

York. It will carry a load of 5,000 lb. and is in- 
tended to handle bulkier goods than can be placed on the 
shorter wheel base model of the same capacity. 

This truck is provided with a drive and handling features 
identical with those of the shorter models manufactured by 
this company. It has a four-wheel drive, each wheel being 
provided with a vehicle type motor enclosed in a weather- 
proof case. Steering is accomplished with all four wheels, 
making possible a short turning radius even though the wheel 
base measures 91 in. The operating controls are so situated 
that the driver’s hands are entirely within the outer edges of 
the truck, thereby protecting them against injury. 

The truck is carried on four full leaf springs and the 
wheels have 20-in. by 5-in. solid rubber tires. The brakes 
are of the internal expanding type. Only two of the wheel 
units are equipped with brakes. However, as they are all 
alike in general construction, the other two wheels may be 
provided with brakes if desired. The large wheels, individ- 
ual drive and springs are intended to permit the use of this 
truck without having to construct special runways, as it is 
able to traverse a cinder fill, or run under adverse conditions. 


This Truck Is Designed for Carrying Heavy Loads up to 5,000 Ib. 
and Hauling Trallers 


ApriL, 1924 


An important feature of this truck is that it is designed 
to use separable bodies. These bodies are constructed of 
wood and stand on legs so that they can be picked up by 
driving the truck under them. The truck is equipped with 
four screw jacks, one at each corner of the carrying area, that 
are operated by a motor with the same frame and character- 
istics as those used on the wheels. It is claimed that these 
jacks can elevate in five seconds a loaded body from the 
ground to the full height of 914 in. The load may be carried 
in a partially raised position if desired and provision has 
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been made for slippage at both the top and bottom of the 
jack stroke to avoid jamming. 

The truck has a spring drawhead so that it may be used 
as a tractor if occasion requires. Because the entire weight 
rests on the driving wheels, the tractive effort is sufficient 
to move heavy loads, such as spotting freight cars, or haul- 
ing large machines and castings on trailers. The coupler 
is automatic and can be released from the operator’s position. 
Head and tail lights are provided so that the truck may be 
used at night or indoors where the light is dim. 


A Line of Air Motor Hoists in Five Sizes 


ing a new line of air motor hoists, including five dif- 
ferent sizes ranging in capacities from 500 lb. to 
10,000 1b. This contains a number of distinctive features 
and are suited for a wide range of service. The smaller hoist 
of 500 lb. capacity was described in the November, 1923, 
number of the Railway Mechanical Engineer. The four 
larger sizes, just developed, are of similar design, except for 
a few variations in the gearing on the two heavier sizes. 
These hoists are compact in design, require little head room 
and are relatively light in weight. All of the five sizes are 
equipped with an automatic brake which holds the load 
positively under all circumstances. Thorough lubrication 
of all parts has been provided. The motor operates in a 
bath of oil with passages leading to all bearings, and the 
gears turn in a heavy grease. The motor and gears are both 
enclosed. Ball bearings or bronze bushings have been pro- 
vided at all points necessary to add to the efficiency or life 
of the hoist. The throttle graduation on these hoists is fine, 
which ensures instant and complete control of the hoist at 


Ta Ingersoll-Rand Company, New York, is now offer- 


any speed. A safety stop lever is provided which closes the 
throttle when the load reaches the top. 


Three Representative Types of Hoists Ranging from 500 Ib. to 
: 10,000 Ib. Capacity 


Oil Cup for Guides and Valve Stems 


N oil cup designed to maintain a uniform oil feed 
A while the engine is in motion, to provide for quick 
filling, to prevent the loss of the cover and the entrance 

of dirt into the oil reservoir when the cover is being removed 
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This Ol! Cup Is Designed to Maintain Uniform Oil Feed, Unaffected 
by Vibration 


for filling, has recently been introduced by the Nathan Manu- 
facturing Company, New York. 

Referring to the drawing, a uniform feed is controlled and 
maintained by the spindle, 2, much in the usual manner, 
except that it is made slightly oversize and slotted. This 
oversize, together with the spring under the winged cap, 
creates sufficient friction to prevent the spindle from turning 
due to vibration. This feature assures uniformity of oil 
feed once the spindle is set. 


The method of securing the cover, 3, to the body of the oil 
cup, facilitates filling. Furthermore, the cover cannot be 
lost off, nor can dirt get into the oil. The cover can be 
swung in either direction around the fixed cap, 5, by pressing 
against the projecting fin on the back. When it is swung 
away from the closed position a liberal opening is exposed 
for filling the cup. When the cover is returned to the closed 
position it is caught by a clip and is positively locked. 
Liability of losing the cover is practically eliminated as it 
cannot be removed without first removing the spindle. When 
opening, it slides over the finished surface of the top of the 
oil cup body, thus wiping off any dirt that might adhere to 
it. Malleable iron, instead of brass, is used for the body of 
the cup because of its lower cost. There is also less likelihood 
of malleable iron cups being removed from locomotives 
standing in yards or roundhouses. All parts are made inter- 
changeable, which is an important feature in their 
maintenance. As shown in the drawing, this oil cup has 
only seven principal parts that are necessary to maintain. 
These parts are easily accessible for renewal. * 
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A One-Man Portable Universal Welder 


NEW type of welding transformer has been developed Previous designs of these welders, which weigh about 200 
A by the Electric Arc Cutting & Welding Company, Ib. were carried by two men. The machine has now been 

Newark, N. J. It is called universal because it can made easily portable by one man by the addition of wheels 
be operated from almost any shop supply circuit whether it 
is alternating or direct current and the manufacturers offer 
it for doing all kinds of arc welding and also for nickel 
spotting, lead burning and spot-tack welding. 

Previous designs of welding transformers made by this 
company could be used on alternating current voltages such 
as 220-440 or 110-220. This unit which is no larger than 
the regular size can be used on the 110, 220 or 400 volts 
alternating current by means of multiple, series-multiple and 
series combinations of the coils of the primary winding. To 
make the same machine operate on 25 and 40 cycles, taps 
and adapter windings are used to obtain the proper electrical 
characteristics. Operation of the blower and automatic 
switch are not interfered with by any of these circuit com- 
binations. In addition to this, the apparatus can also be 
operated on 110 and 220 volts direct current by means of a 
resistor-reactor combination inserted in the circuit with the 
secondary winding. 

The core of the transformer is made of silicon steel. The 
windings are of double asbestos magnet wire each ‘layer of marrow TYPE Universal.acc Welding: Machine 
winding separated from the next by pure mica. The primary 
is separated from the secondary by four layers of mica and at one end and an extension of the side handles at the 
Y4-in. asbestos spacers. The machine has all welded joints other so that it can be moved about like a wheel barrow. 
so that there is nothing in its construction which will melt or The machine is furnished either with or without the wheel- 
char. | ing arrangement. 


A High Speed Metal Cutting Band Saw 


HE Stockbridge Machine Company, Worcester, Mass., saw, consists of a base on which is mounted the column and 
has designed a band saw to cut all kinds of metal. The work table. In the column is a carriage, or ram which slides 
designers have disregarded all previous construction in on scraped ways. Disk wheels for carrying the band are 

order to obtain a pressure of the saw teeth against the work | 


Rear View of Machine Showing the Method of Mounting the Disk Front View of Metal Cutting Band Saw Showing the Friction Feed 
Wheels Control 


that would be subject to fine adjustment and when once set mounted on the carriage, as shown in the illustration, and 
be automatic in its operation. move with it. The band is carried between two sets of guide 
This machine, known as the H & R high speed metal band rolls directly above and below the work. The top rolls are 


NS 
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adjustable vertically for different sizes of stock and are 
placed square with the ram. Attached to the ram are weights 
which move the ram forward and keep the band against the 
work at a constant pressure. 

On the side of the column is a wheel which moves through 
a gear and rack with the movement of the ram. A friction 
pad rubs against the surface of this wheel and controls, by 
means of a balancing weight, the feeding of the ram forward 
as well as the pressure of the band against the work. The 
position of the weight determines the rate of feed to the ram. 
A balanced pressure control is obtained without an elaborate 
mechanism, by means of the pull of the weight on the ram 
and the friction on the wheel. An automatic stop may 
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be set to stop the feed at any point of the stroke. 

The saw is designed for high speed cutting and all parts 
are made of substantial and rigid construction. Both the 
fixed and the tension guide rolls are carried on roller bear- 
ings and all bearings are provided with dust-proof caps. The 
guide rolls are hardened and ground. Specially designed 
self-oiling bearings in the band wheels keep the shaft con- 
stantly flooded with oil. A tension screw carried in a 
pivoted slide, keeps the band taut and in alinement. The 
saw blades are 1/32 in. in thickness. 

The machine can be furnished for either belt or motor 
drive. It is built in three sizes, cutting either square or round 
bars up to 6 in., 9 in. and 12 in., respectively. 


A 100-in. Double Driven Vertical Boring Mill 


NUMBER of important improvements of special inter- 
est have recently been made to the 100-in. double 
driven vertical boring and turning mill built by the 
Betts Machine Works of the Consolidated Machine Tool Cor- 
poration, Rochester, N. Y. The outstanding feature is that 
a more powerful drive has been accomplished by means of 
two spur pinions meshing with an internal gear of wide face 
and coarse pitch. These double pinions are keyed to the 
shafts so as to mesh evenly with the table gear. There is a 


full bearing on both pinions and being located on opposite 
sides of the gear. a smooth drive is produced. 


This drive 


Betts Vertical Boring Mill with Double Drive 


makes the machine particularly applicable to work requiring 
heavy cuts in steel castings with coarse feeds. 

The table, which is of extra thickness, is mounted on a 
long spindle provided with taper bushings for adjustment of 
wear at both top and bottom bearings. These bushings are 
provided with a means for automatic lubrication of the bear- 
ings. The saddles and tool spindles have eight feeds which 
are entirely independent for each side of the machine. The 
feeds are obtained through sliding steel gears which can be 


changed instantly from one to another while the machine is 
running. 

The power rapid traverse to the saddles and tool spindles 
is driven by a motor on top of the machine, which is also 
used for raising and lowering the crossrail. The arrange- 
ment of the power rapid traverse is such that there are no 
idle running shafts or gears. The top mechanism is not in 
motion except when the power rapid traverse or crossrail 
elevation is being used. The feed and power rapid traverse 
are positively interlocked by a cam arrangement which throws 
one out before the other is engaged. Both the power rapid 
traverse and feeds may be engaged, disengaged or reversed 
directly from the saddles by means of levers located on the 
operator’s side of each saddle. Duplicate stationary levers 
are provided on each side of the mill for use when the cross- 
rail is in a high position. An interlocking lever is provided 
at each end of the crossrail for selecting the horizontal or 
vertical movement. Friction clutches protect the machine 
against damage and enable all movements to be made rapidly. 
The crossrail feed screws and elevating screws are provided 
with roller bearings for taking the thrust. Patented adjust- 
ing miters, graduated in thousandths, are carried directly on 
each saddle in a convenient location for the operator while 
making final hand adjustments for positioning the tools both 
horizontally and vertically. 

The tool spindles are counterbalanced by means of ring 
type counterweights, designed to operate at all angles. This 
arrangement eliminates cumbersome overhanging chains and 
sheaves and greatly improves the appearance of the machine. 
The tool spindles also have a friction locking device for op- 
erating the rack pinion, which allows the operator to raise 
or lower the spindle quickly by hand. 

The crossrail has a wide facing which is provided with a 
narrow guide and its construction is carried back between 
the uprights in order to give sufficient stiffness when the heads 
are near the center. It is clamped to the upright flanges at 
both the inside and outside, making the whole machine prac- 
tically one solid unit. | 

The driving motor is geared direct to the speed box. On 
alternating current driven machines, the speed box provides 
12 table speeds in geometric progression through hardened 
steel sliding gears. This drive is furnished together with a 
friction clutch and brake for starting and stopping the ma- 
chine from either side, independent of the motor. 

Machines with direct current motors have three mechanical 
speed changes which, in connection with a 3 to 1 adjustable 
speed motor, gives a total speed range of 27 to 1. A field 
rheostat and dynamic brake in the motor controller, operated 
in connection with a push button control, provides a means 
for instantly stopping or changing the speed as the operator 
may desire. 
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NEW low water alarm, differing in principle from 
A other devices of this character, is being manufactured 
by the United States Metallic Packing Company, 
Philadelphia, Pa. This device, known as the Security low 
water alarm, employs no fusible plugs of any kind, but is 
actuated solely by the height of solid water over the crown 
sheet. 

A cylindrical buoyant float is secured to the end of the 
rocker arm shown in the illustration. This rocker arm is 
pivoted in a bracket so that the float rises and falls with the 
variation of the water level in the locomotive boiler. The 
bracket which supports the rocker arm is located so that 
the center of the pivots is five inches above the crown sheet. 
When the water in the boiler is five inches above the crown 
sheet, the float causes the needle on the end of the vertical 
rod to seat in the whistle and the float can rise no higher 
above the crown sheet. When the water in the boiler is re- 
duced to a height less than five inches above the crown sheet 
the float, now resting on the surface, will fall as the level of 
the water in the boiler becomes lower. The weight of the 
float pulls the needle valve away from the seat in the whistle 
and this sounds a warning, calling the engineer’s attention to 
the low water condition. 

The cylindrical float which controls the sounding of the 
whistle is encased in a sheet iron baffle box. The purpose 
of this baffle box is to break up any surging or pyramiding 
of the water so that the whistle will not sound unless there is 
an actual condition of low water. Secured to the balance 
lever on the opposite side from the cylindrical float is a 
series of plates. These plates present the same surface area 
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of the Float Type! 


for corrosion as is presented by the cylindrical float. Any 
corrosion or scale formation is thus equalized on both ends 
of the rocker arm. 


This Alarm is Actuated Solely by the Height of the Water 


Expanding Arbor for Turning Locomotive Tires 


ITH the purpose of overcoming some of the difficulties 
encountered in turning unmounted tires, E. J. Brew- 
ster, Chicago, Ill., has patented an expanding arbor, 

the details of which are shown in the drawing. It is claimed 


Y lao jrlejo lolo | em] 


III Ciara e 


tH 


5 
Note: feng fer $6" and 68° 7:7es 
See Naty s Noland Ma 2 


An Expanding Mandrel for Holding Unmounted Tires While Being 
Turned 


that this device eliminates the necessity for heating the tires, 
first to shrink them on the wheel centers used for the turning 
operation, and then to remove them after they are turned on 
the wheel lathe. 

The main center of the arbor is shown at A, two of which 
are mounted on the shaft or axle. A split band B is bored 
tapering on the inside to fit a corresponding taper on the main 
center. This band is provided with a shoulder against which 
to line up the tire and it may be made in different thicknesses 
to suit different sizes of tires. Retaining screws C are placed 
through the rim and project into slotted holes in the band to 
keep it from falling off in case the centers are being handled 
without tires on them. The bolts D are used to tighten the 
tire on the arbor. The block E, is provided to keep the band 
in shape sideways and is used only on thin bands. It is in- 
serted under the tire at the point where the band is cut. The 
block has a slotted hole in order to hold the band in line as 
well as to allow it to expand. When the bands are expanded 
and the wheels are put in the lathe, the tendency of the drivers 
is to tighten the tire on the centers. This allows the operator 
to take cuts up to the capacity of the machine. After the 
tires are turned, all that is necessary is to remove them from 
the lathe, loosen the bolts D, and strike the tire on the inside 
with a sledge. 

It is claimed that the expanding arbors will hold a set 
of tires even though the inside bore should vary as much as 
14 in. in diameter, and that this device will insure round 
tires, eliminating the possibility of getting too much strain on 
them, as is apt to occur while shrinking them on arbors which 
require excessive shimming. It is difficult to mount wheels 
by shimming and there is also possibility of a poor fit. 
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An Oil-Burning Torch Equipped with Vacuum Atomizer 


HE Johnston Manufacturing Company, Minneapolis, 
Minn., has improved the nozzle on its high lift vacuum 
car repair torch, described in the December number of 

the Railway Mechanical Engineer. The apparatus in- 
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High Lift Vacuum Torch Designed to Operate Under Adverse 
aa Conditions 


cludes two nozzles. The smaller one is made of cast iron 
and the larger one of cast steel in order to insure lightness 
and at the same time hold its shape while in service. Both 
sizes are now equipped with an atomizer located in the torch 
head and inside the nozzle. It is designed to eliminate any 
sensitiveness of the flame to motion or jarring and also 
to give a dependable vacuum at extreme high lifts. The 
continuity of the flame is not dependent on a hot nozzle or 
any other means outside of the atomizer itself. The expan- 
sion of the atomizing air produces a partial vacuum by which 
the oil is drawn from the tank. Tests have shown that it 
has the ability to opesate at high lifts and has sufficient 
excess capacity and dependability for operation under ex- 
treme conditions, such as cold weather, rain, snow, or wind. 

The air pipe, made of 34-in. standard wrought iron pipe, 
constitutes the torch handle. This is screwed into the torch 
head at one end and into the air cock body at the other. 
The oil pipe is inside the air pipe where it is fully protected. 
It may also be repaired easily with the facilities available 
in any shop in case the torch should meet with a serious 
accident. 

The air is controlled by a spring loaded air cock. The oil 
is controlled by a needle valve of such construction that it 
will not stick and become inoperable due to the effect of 
heat. The hose is attached to the fittings with compression 
coupling nuts that give a smooth external surface. A special 
compound is used for applying the hose to the couplings in 
order to preserve the rubber lining of the hose and complete 
a connection as strong as the hose itself. The hose con- 
nections to the tank are made by substantial brass unions that 
may be tightened by any small wrench. 


A Rocker Type Drop Lock for Forging Machine 


NEW stop motion device called the rocker type drop 
A lock, has been developed recently by the Ajax Manu- 
facturing Company, Cleveland, Ohio, for its new 

model bolt heading upsetting forging machines. 
The operation of the lock is somewhat similar to a press; 
that is, the slides remain at rest until the hot stock is located 


Sectional View Showing the Drop Lock Engaged with the Rocker 
Pitman and Crankshaft 


in the impression in the stationary die and the machine is 
tripped. The usual method, in machines controlled by the 
operation bringing the slides into action, is by engaging a 
hub clutch in a revolving gear or flywheel directly into the 
end of the crank shaft while it is at rest. As this requires 
the sudden picking up of the crank shaft to full speed, a 
severe shock cannot be avoided when such heavy parts are 
involved. 

The drop lock device has been designed to provide an 
entirely different action. The crank shaft, with the pitman 


attached, is in idle rotation when the slides are at rest. The 
wrist pin end of the pitman is carried by an oscillating 
rocker fulcrumed at the bottom of the header slide, and while 
the machine is idle this rocker swings free under the drop 
lock, as shown in the drawing. When the treadle is de- 
pressed, the lock drops onto the upper surface of the rocker 
and rides on this surface until the rocker reaches its extreme 
back travel where the lock is engaged. This engagement 


The Ajax New Model Bolt Heading Upsetting Forging Machine 


occurs, just as the crank shaft passes over its back dead 
center. The velocity of the reciprocating and oscillating 
parts is practically zero when engaged and the slides are 
thrown into motion without shock for as many strokes as 
desired. Upon the operator removing his foot from the 
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treadle, the lock is disengaged and the slides come to rest 
at their extreme back travel. 

This device is similar in principle to the slide block type 
of drop lock formerly used on the same machine, but is an 
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improvement over the old design, because of the extreme 
shortness of the lock, the increased engaging area and its 
smooth action. Its relatively light weight eliminates the 
counterweight and timing lock formerly employed. 


A Crane for General Railroad Service 


HE Universal Crane Company, Cleveland, Ohio, is 
manufacturing a light crane that is adapted to various 
types of mountings. The illustration shows a crane of 

the traveling type mounted on a standard flat car. The track 
on which the crane operates has a 6-£t. 6-in. gage and it may 
be easily extended from one car to another by laying ad- 
ditional sections. The crane can propel itself over a train of 
flat cars, as the material is handled. A mechanical locking 
device permits it to operate without fouling adjacent tracks 
while swinging. This crane may also be permanently 
mounted on the car and geared to the truck axle for work 
around shops where a locomotive is not required. The travel 
gear can be quickly disconnected. 

The crane may be driven by either a four-cylinder heavy 
duty gasoline motor, or an electric motor. The use of either 
drive tends to reduce operating costs, as hostling is unneces- 
sary, there is no time lost in getting up steam or taking water, 


there is no expense due to boiler maintenance and fuel is” 


consumed only during actual operation. It is designed for 
one-man operation, and considerable attention has been paid 
in facilitating ease and rapidity of handling. All parts are 
made standard and interchangeable. 

The ordinary equipment has a 28-ft. boom, so that the 
entire unit can be carried on one flat car. If specified, the 
crane can be built to handle a clam shell or drag line bucket. 
A generator to supply current for a magnet, hoist block, 


capstan head, niggerhead and various other types of equip- 
ment can be supplied if desired. On account of its light 
weight, this crane is adapted to special gage mountings on 


Universal Crane That Can Be Adapted to Various Mountings 


bins or trestles. It also has the added advantage of adaptabil- 
ity to motor trucks and trailers and can be easily transferred 
from one mounting to another. 


Gasoline-Driven Tractor for Railroad Use 


GASOLINE-DRIVEN tractor, built to stand the 
A rough usage and service to which such a machine is 
generally subjected in the handling of freight, mer- 
chandise and baggage on warehouse, freight station and depot 


The Gasoline Tractor In Use 


platforms, has been developed by the Omaha Steel Works, 
Omaha, Neb. This tractor is also well adapted to the trans- 
portation of materials, parts and tools in and about store 


rooms, back shops and enginehouses. The design and shape 
of the tractor platform can be varied to suit conditions, or a 
box body can be furnished when desired. 

The power plant in the new tractor which is called the 
Omsteel is a Ford motor and transmission mounted on its 
own frame inside of and under the main frame of the trac- 
tor. This feature and the arrangement of axles and springs 
provides a double three-point suspension. A suitable pump 
is designed to assure positive water circulation. A Ford 
torque tube, drive shaft and rear axle are used for the drive, 
hardened, finished roller chains operating on cut steel 
sprockets, connecting the Ford driving unit and the rear 
wheels of the tractor. Radius rods provide for play of the 
springs and permit ample chain adjustment. A heavy, well 
braced steel plate and angle fender and bumper on the front 
of the tractor makes it possible to use the tractor for pushing 
as well as pulling. 

The steel coupler is bell-mouthed and can be operated by 
the driver enabling him to couple or uncouple trailers from 
his position. The coupler is built for the standard Omsteel 
trailer equipment but can also be made to meet any required 
specifications. 

In the trailer design the four wheels are mounted on 
steering knuckles connected to the drawbar so that the 
steering is accomplished by all four wheels. The wheels 
run on roller bearings, thereby greatly increasing the mum- 
ber of trailers which can be handled by one tractor. The 


trailers are relatively light in weight and can be shifted 
by hand. 


GENERAL NEWS 


The safety banner awarded annually by the Union Pacific to 
its shops showing the lowest accident record was awarded for 
1923 to the shopmen at Denver, Colo., on March 13. Only 10 
personal injuries occurred at these shops during 1923. 


The shops of the Baltimore € Ohio at Parkersburg, W. Va., 
known as the “low yard” shops, have been abandoned, the high 
and low yard shops at that point having recently been merged 
at a contemplated saving of $40,000 a month. About 150 men 
have been laid off as a result of this consolidation. 


The Chilean State Railways have recently published a list of 
materials needed for railway operation in 1924, on which bids 
are asked, according to Commerce Reports. The list includes a 
group of repair parts for locomotives, cars, and coaches, amount- 
ing to about 3,882,000 pesos (approximately $388,200 at current 
exchange). 


Division officers from all divisions of the Chicago, Burlington 
& Quincy met at Omaha, Nebr., on March 20 to form committees 
for an economy campaign. Committees were formed for each 
division, each consisting of the division superintendent as chair- 
man and division officers of the engineering, mechanical and stores 
departments as members. 


The roundhouse of the Pennsylvania at Oil City, Pa., known 
as the North Side shops, was recently destroyed by fire. The 
building, a nine-stall, semi-circular frame structure, was burned 
to the ground. Ten locomotives, three of which were ready to 
be moved after receiving light repairs, were damaged to the extent 
of about $25,000. An investigation by Supt. J. J. Rhoades brought 
out the fact that a lighted torch left near a wooden locker in 
the south corner of the building was the cause of the fire. 


The Reading Company has recently awarded a contract to the 
Baldwin Locomotive Works for the construction of five Pacific 
type locomotives similar to those now in use in New York service 
on its seashore and main lines. These locomotives will be built 
at Eddystone and will be delivered by June 1, 1924. When the 
locomotives will have been placed in service, the Reading Com- 
pany will have 30 of this type in use over its lines. Each of the 
locomotives stands 15 ft. high on the rails and measures in length 
overall 79 ft. 6 in. The driving wheels are 6 ft. 8 in. in diameter. 
The weight of the engine and tender is 450,000 Ib. and the tractive 
force is 40,900 Ib. 


Brotherhood Proposes to Get Rid of Labor Board 


D. B. Robertson, president of the Brotherhood of Locomotive 
Firemen & Enginemen, has announced that the three Cleveland 
brotherhood presidents are supporting a bill to be introduced con- 
currently in the Senate and the House of Representatives at Wash- 


ington, entitled “The Railway Labor Act,” abolishing the United 
States Railroad Labor Board. The proposed act embodies some 
of the features of the present laws intended to preserve peace in 
the transportation industry, Mr. Robertson said. The basis of the 
bill is an obligation to negotiate agreements and to abide by such 
voluntary contracts. 
E Canadian Government Car Inspections 
The number of cars inspected by the Dominion Board of Rail- 
way Commissioners in 1923 was 77,345, of which 3,458, or 4.47 
per cent, were found defective. The grand total of defects was 
3,811, of which 80 were in couplers and parts, 619 in uncoupling 
mechanism, 164 handholds and 2,007 air brakes. 


Germany's Locomotive Exports Decrease 


Exports of steam railway locomotives from Germany during 
the first nine months of 1923, according to Vice-Consul Magnuson 
at Stuttgart, were about 82 per cent less than in the corresponding 
period of 1922, locomotives decreasing from 1,321 with a weight 
of 64,768 metric tons to 482 with a weight of 11,928 tons; exports 
of tenders dropped from 846 to 109. The chief reason for this 
decline is the fact that Russia, which had been Germany's best 
customer in 1922, reduced its purchases from Germany in 1923 to 
a minimum. Rumanian imports of German locomotives also fell 
off considerably, as did those of all of the countrics near Germany 
except East Poland. 


Personnel of Bolt, Nut and Rivet Committee Appointed 


The American Engineering Standards Committee has appointed 
a committee to develop standards for bolt, nut and rivet propor- 
tions. This work is being sponsored by the Society of Automotive 
Engineers and the American Society of Mechanical Engineers. 
This committee consists of 43 members, 17 of whom represent 
producers, 24 consumers, and 2 general interests. It is divided 
into eight sub-committees, dealing with the following specific sub- 
jects: large and small rivets, wrench head bolts and nuts, slotted 
head products, track bolts and nuts, carriage bolts, special bolts 
and nuts for agricultural machinery, body dimensions and ma- 
terial, and nomenclature. 


Defective Locomotives in February 


The number of locomotives inspected by the Bureau of Loco- 
motive Inspection of the Interstate Commerce Commission during 
February was 5,631, according to the commission’s monthly report 
to Congress on the condition of railroad equipment. Of these 
3,064 were found defective and 577 were ordered out of service. 
The number of accidents caused by the failure of some part or 


LOCOMOTIVE AND FREIGHT CAR REPAIR SITUATION 


Locomotives Freight cars 
ae cans EA 
No. No. No. req. Percent No. Cars Cars Total Per cent 
locomo- No stored repairs req. freight awaiting awaiting cars of cars 
Date tives service service over repairs Date cars heavy light awaiting awaiting 
1923 on line able able 24 br. over 24 hr. 1923 on line repairs repairs repairs repairs 
January 1 .....-. 64,453 48,905 576 13,587 21.1 January 1......... 2,264,593 164,041 51,970 216,011 9.5 
April J .....ss.- 64,559 50,107 914 12,801 19.8 April Dis ids ses 2,296,997 154,302 52.010 206,312 9.0 
Taly it E 63,906 52,456 2,181 10,326 16.2 July ho 3 5 es hele ates 2,260,532 146,299 44,112 190,411 8.4 
October 1 ....o.o. 63,982 54,159 2,620 8,787 13.7 October 1l......... 2,270,840 118,563 32,769 151,332 6.7 
November 1 ..... 19 54,080 2,517 9,163 14.3 November l....... 2,263,099 116,084 34,540 150,624 6.6 
ecember l ...... 64,336 53,764 3.367 9,577 14.9 December 1........ 2,270,405 116.697 38,929 155,626 6.8 
1924 1924 
January 1 ......- 64,406 54.031 5,061 9,395 14.6 pay Docus 2,279,363 118,653 39,522 158,175 6.9 
“ebruary e les seca s 2,269,230 115,831 45,738 161,569 7.1 
Match lisis es 2,262,254 119,505 49.277 168,782 7.5 
LOCOMOTIVE REPAIR SITUATION—NEW METHOD OF COMPILATION 
No. loco- No. No. stored . req. No. req. | Tota] © 
Date tives on line serviceable serviceable classified repairs Percent running repairs Per cent req. repairs Per cent 
Februa A 64,377 53,586 4,116 5,919 9.2 4,872 7.6 10.791 16.8 
March l.................. 64,431 53,127 3,800 6,047 9.4 5,257 8.1 11,304 17.5 
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appurtenance of the locomotive or tender was 92, in which 11 


were killed and 99 injured. During the same month 87,965 freight 
cars were inspected, of which 3.8 per cent were found defective, 
and 1,481 passenger cars, of which 11 or .7 per cent were found 
defective. Fifteen cases involving 28 violations of the safety ap- 
pliance acts were transmitted to various United States attorneys 
for prosecution. 


Wage Statistics for December 


The average number of employees of Class I railroads during 
the month of December, 1923, was 1,793,779, an increase of 5,189, 
or 0.3 per cent over the number reported for December, 1922, 
according to the monthly bulletin of wage statistics issued by the 
Interstate Commerce Commission. However, owing chiefly to the 
comparatively excessive overtime payments in December, 1922, 
there was a decrease in the total compensation of $13,010,507, or 
5.3 per cent. 
those for the preceding month, show a decrease in the number of 
employees of 105,766, or 5.6 per cent, which appears principally in 
the maintenance groups. Total compensation decreased $15,024,016, 
or 6.0 per cent. 

A comparison of the cumulative returns for the twelve months, 
1922 and 1923, shows an increase in 1923 of 14.3 per cent in 
employment, and of 14.0 per cent in total compensation. 


Court Decisions 


STRIKE No DEFENSE TO CHARGES OF VIOLATING SAFETY APPLI- 
ANCE Act.—The Circuit Court of Appeals, Ninth Circuit, holds 
that an emergency caused by a strike is no defense to a charge of 
violation of the federal Safety Appliance Act. A railroad which 
receives a car in a defective condition from another carrier is 
forbidden to haul it over its lines any distance, for any purpose, 
unless it is a mere incidental movement, to reach other cars on the 
exchange track. Where the evidence as to defect in the car con- 
flicted, the question of existence of the defect was held for the 
jury.—United States v. Northern Pacific, 293 Pac. 657. 

SECOND ACTION FOR VIOLATION OF BOILER INSPECTION ACT 
BARRED.—The Circuit Court of Appeals, Ninth Circuit, holds that 
a judgment for the railroad in an action for personal injury due 
to its alleged failure to comply with the regulations adopted under 
the Boiler Inspection Act in a specified respect (that the cab 
apron was not roughened and was not level with the tender floor), 
is a bar to a subsequent action for the same injury, where failure 
to comply with a different requirement of the regulations (that the 
apron was too short at each end, making the gangway between 
locomotive and tender insufficient in-width) was alleged to have 
caused the injury.—Miller y. Spokane International, 293 Fed. 748. 


Wages 


The shop crafts employees on the Southern Railway have filed 
with the management of the road a request for wage increases. 
The increase asked is four cents an hour. 

The railway employees’ department of the American Federation 
of Labor is about to demand wage increases of 4 cents an hour 
for the shopmen it represents, according to a report from Chicago. 
The fact that the shopmen have asked such an increase on the 
Southern and the Mobile & Ohio is considered as an indication 
of a concerted drive for general increases. 


LOCOMOTIVES INSTALLED AND RETIRED 


eInstalled Aggregate Retired Aggregate Owned at Aggregate 

Month during tractive during tractive end of tractive 

1923 month effort month effort month effort 
Sept. .. 384 22,342,517 260 7,191,302 64,720 2,506,469,051 
Oct. .. 408 21,665,487 301 7,935,709 64,827 2,520,200,846 
Nov. .. 333 19.054.713 282 7,741,395 64,879 2,532,085,380 
Dec. .. 333 18,260,423 316 8,738,378 64,396 2,541,607,425 

1924 

an. .. 271 15,228,895 178 4,447,721 64,989 2,552,694,953 

eb. 2145 hte ae ites estate 65:029: uei erda eis 
March eves. | al ERANS 


Figures prepared hy Car Service Division, A. R. ja .. published prior to Octo- 
ber in reports relative to progress, made cn A. R. transportation 
rogram, and more recently in greater detail given in form C. S. 56A-1. 
igures cover only those roads reporting to the Car Service Division. They 
include equipment received from builders and railroad shops. Figures of 
installations and retirements alike include also equipment rebuilt to an 
extent sufficiently so that under the accounting rules it must be retired and 
entered in the equipment statement ag new equipment. 
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Employees in the shops of the American Locomotive Company 
at Dunkirk, N. Y., have accepted a reduction in wages of about 
10 per cent, the request of the company having been made on the 
basis of the argument that without such a reduction certain orders 
for work could not be secured. As the result of the agreement 
these shops are to build 25 locomotives for the Union Pacific 
and 24 for the Louisville & Nashville. The shopmen have re- 
quested local merchants and physicians to reduce their prices to 
correspond with the prospective reduction in the incomes of the 
petitioners. 

Negotiations for the upward revision of wage schedules to the 
1920 level have been reopened between a committee representing 
the station, shop, shed, roundhouse, clerical and other employees 
and a committee representing the management of the Canadian 
National Railways. The average increase over the present wages 
sought by the men is 12% per cent. Negotiations are being con- 
ducted in Montreal. Notice was given last summer by the em- 
ployees that they desired a revision of the wage schedule and of 
working conditions and their committee met a committee of the 
C. N. R. management, under A. E. Crilly, chief of the wage 
bureau. Activities were suspended pending the convention of the 
Canadian Brotherhood of Railway Employees. 


General Electric Company to Run Important Tests 


Operating officials from a number of important steam railroad 
systems are co-operating with the General Electric Company in 
conducting operating tests with locomotives to determine the limits 
of adhesion during acceleration and running with various train 
weights and different conditions of rail. 

The otheograph, demonstrated last December at the Erie Works 
of the General Electric Company, will play an important part 
in the tests. 

The equipment used will be a Mikado type freight locomotive 
No. 74, furnished by the New York Central Railroad; one of 
the new Mexican locomotives, recently completed at the Erie 
works of the General Electric, and a G-E experimental locomotive 
No. 18. 

The trailing train used with the ove locomotives in turn will 
be made up of a dynometer car, 10 loaded coal cars and a coach 


- giving a total weight of approximately 1,000 tons. 


Another train will consist of the dynometer car, five coal cars 
and a coach, approximately 600 tons. 

The tests will be repeated on a dry rail, a dry rail sanded, wet 
rail, and wet rail sanded. 


MEETINGS AND CONVENTIONS 


The Chief Interchange Car Inspectors’ and Car Foremen’s Asso- 
ciation will hold its next regular annual meeting at the Sherman 
hotel, Chicago, on September 16, 17 and 18. 


, Pacific Railway Club Elects Officers 


At its seventh annual meeting held at the Hotel Oakland. 
Oakland, Cal., March 13, 1924, the Pacific Railway Club elected 
the following officers to serve during the coming year: President, 
H. A. Mitchell, vice-president and general manager of the San 
Francisco-Sacramento Railroad; first vice-president, J. W. Wil- 
liams, chief engineer, Western Pacific; second vice-president, A. S. 
McKelligon, general storekeeper, Southern Pacific; treasurer. 
R. G. Harmon, chief clerk, Denver & Rio Grande-Western Pacific: 


secretary, William S. Wollner, general safety agent, Northwestern 
Pacific. 


Cleveland Steam Railway Club 


The car men of Cleveland, Ohio, and vicinity have organized 
the Cleveland Steam Railway Club, with meetings to be held the 
first Monday of each month at the Hotel Cleveland, Public Square, 
Cleveland. The officers of the club are as follows: President, 
T. O. Quinn, general car foreman, Big Four, Cleveland: first 
vice-president, L. J. Collins, general foreman, New York Central. 
Nottingham, Ohio; second vice-president, G. L. Foster, assistant 
chief joint inspector, Cleveland; secretary-treasurer, F. L. Fer- 
ricks, car foreman, New York Central, Cleveland. Executive 
committee: T. J. Bell, car foreman, Erie Railroad, Cleveland: 
G. L. Staley, steel car foreman, Big Four, Cleveland; H. E. Kirk- 
wood, car foreman, Baltimore & Ohio, Cleveland. The club was 
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organized for the purpose of discussing subjects of interest to 
«car department employees. It is the intention to invite prominent 
railway officials to address the club on some live subject at each 
meeting. 285 members are enrolled. At the first regular meet- 
ing on Monday evening, March 3, at which 182 members were 
present, E. A. Jackson, supervisor of inspectors of the Big Four at 
Indianapolis, Ind., presented a paper on the preparation of record 
repair cards, and writing and checking repair bills. 


The following list gives names of secretaries, dates of next or regular 
srectings and places of meeting of mechanical associations and railroad clubs: 


Arr-Brake AssociaTION.—F. M. Nellis, Room 3014, 165 Broadway, New 
York City. Next meeting Mt. Royal Hotel, Montreal, May 2-5. 

A™MMERICAN RAILROAD MASTER TINNERS’, COPPERSMITHS” AND PIPEFITTERS’ 
Associ1aTion.—C. Borcherdt, 202 North Hamlin Ave., Chicago. 


AMERICAN RAILWAY ASSOCIATION, Division V.—MECHANICAL.—V. R. Haw- 
thorne, 431 South Dearborn St., Chicago. Convention June 11-18. 
1924, Atlantic City, N. J. 
aor V.—EquiPMENT PAINTING Diviston.—V. R. Hawthorne, 
icago. 
Division VI.—PURCHASES AND STORES, —W. J. Farrell, 30 Vesey St., 
New York. Convention June 16-18, 1924, Atlantic City, N. J. 
AMERICAN RarLway Toot Foremen’s AssociaTION.—J. A. Duca, tool fore- 
man, C. R. I. & P., Shawnee, Okla. Annual convention August 28-30, 
Hotel Sherman, Chicago. 
AMEKICAN SOCIETY OF MECHANICAL ENGINEERS.—Calvin W. Rice, 29 W. 


Thirty-ninth St., New York. Railroad Division, A. F. Stuebing, 
23 West Forty-third St., New York. 


AMERICAN SOCIETY FOR STEEL TrEATING.—W. H. Eiseman, 4600 Prospect 
Ave., Cleveland, Ohio. Next meeting September 22-26, inclusive, at 
Boston, Mass. 

AMERICAN SOCIETY FOR TESTING MaTERIALS.—C. L. Warwick, 1315 Spruce 
St., Philadelphia, Pa. 

ASSOCIATION OF RarLway ELECTRICAL ENGINEERS.—Joseph A. Andreucetti. 
C. & N. W., Room 411, C. € N. W. Station, Chicago, Ill. 

CANADIAN RaiLway CLus.—W. A. Booth, 53 Rushbrook St., Montreal, 


Regular meetings second Tuesda 
ando August, at Windsor Hotel, 


ue., 
in each month, except June, July 
ontreal, Que. Next meeting April 
8. A paper on Handling of Mail will be read by V. Gandet, post- 
master, City of Montreal. 


Car FoREMEN’S ASSOCIATION OF CHIcaco.—Aaron Kline, 626 N. Pine Ave. 
Chicago, Ill. Meeting second Monday in month, except June, July 
and August, Great Northern Hotel, icago : 

Car FOREMEN'S ASSOCIATION oF St. Louts.—R. E. Giger, 721 North 23rd 
street, E. St. Louis, Ill. Meetings, first Tuesday in month at the 
American Hotel Annex, St. Louis. 

CENTRAL RAILWAY CLuB.—H. D. Vought, 26 Cortlandt St., New York, N. Y. 
Regular meetin second Thursday January to November. Interim 
meetings second Thursday, February, April, June, Hotd Statler, 
Buffalo, N. Y. Next meeting April 10. Papers on Handling L. C. L. 
Freight and Joint Inspection of the Trunk Line Freight Inspection 
Bureau of Buffalo, will be read by George A. Bax, local freight 
agent, aoe John C. Smith, district manager, New York Central, re- 

ectively. 


s 

CHIEF INTERCHANGE Car INSPECTORS’ AND Car FOREMEN’S ASSOCIATION. — 
A. S. Sternberg, Belt Railway, Clearing Station, Chicago. 
meeting Hotel Sherman, Chicago, September 16, 17 and 18. 

CINCINNATI RaiLwaY CLuB.—W. C. Cooder, Union Central Building, Cin- 
cinnati, Ohio. Meetings second Tuesday, February, May, September 
and November. 

CLEVELAND STEAM Rattway CLuB.—F. L. Ferricks, 14416 Adler Ave., Cleve 
land, Ohio. Meeting first Monday each month at Hotel Cleveland. 
Public Square, Cleveland. 

INTERNATIONAL RAILROAD MASTER BLACKSMITHS’ ASSOCIATION.—W. J. Mayer, 
Michigan Central. 2347 Clark Ave., Detroit, Mich. Next meeting 
Hotel Sherman, Chicago, August 19, 20, 21. , 

INTERNATIONAL RAILWAY FUEL ASSOCIATION.—J. B. Hutchinson, 6000 Michi- 
gan Praga Chicago, Ill. Next meeting Hotel Sherman, Chicago, May 
26, 27, 28. 

INTERNATIONAL RAILWAY GENERAL FoREMEN’S AssociaTION.— William Hall, 
1061 W. Wabash St., Winona, Minn. Annual convention September 
9 to 12. Hotel Sherman, Chicago. 

Master BOILERMAKERS’ AssociaTION.—Harry D. Vought, 26 Cortlandt St., 
aon York, N. Y. Next convention May 20-23. Hotel Sherman, 

hicago. 

New ENGLAND RAILROAD CLuB.—W. E. Cade, Jr., 683 Atlantic Ave., Boston, 
Mass. Regular meetings second Tuesday in month, except June, July, 
August and September, Copley-Plaza Hotel, Bosten, Mass. ext meet- 
ing April 8. A paper on The Passenger Car Up-To-Date will be read 
by C. E. Barba, superintendent, Osgood Bradley Car Company. Annual 
banquet and entertainment May 13-24. 

New Yorx Ratrroapn Crius.—H. D. Vought, 26 Cortlandt St., New York. 
Meeting third Friday of each month except June, July and August at 

E 29 West Thirty-ninth St., New York. 

NIAGARA FRONTIFR Car Men’s Assocration.—George A. J. Hochgreb, 623 
Brisbane Building, Buffalo, N. Y. 

Paciric RaiLway Crus.—W. S. Wollner, 64 Pine St., San Francisco, Cal. 
Regular meetings second Thursday in month, alternately in San Fran- 
cisco and Oakland, Cal. 

RarLway Crus or GreenvIiLLE.—G, Charles Hoey, 27 Plum St., Greenville, 
Pa. Meetings last Friday of each month, except June, July and Aucust. 

Rattway Crus or PittsBURGH.—J. D. Conway, 515 Grandview Ave., Pitts- 
burgh, Pa. Regular mecting fourth Tuesday in month, except June, 
July and August, Fort Pitt Hotel, Pittsburgh. 

St. Lovis Rarirway Crus.—B. W. Frauenthal, Union Station, St. Louis, Mo. 
Regular meetings second Friday in month, except June, July and 
August. Next meeting April 11. Illustrated lecture on The Steel 
Industry, by R. J. Kaylor, publicity manager, Youngstown Steel & 
Tube Company. 

SOUTHEASTERN CARMEN'S INTERCHANGE ASSOCIATION.—J. E. Rubley, Southern 
railway shops, Atlanta, Ga. 

TRAVELING F.NGINEERS’ ASSOCIATION.—W. O. Thompson, 1177 East Ninety- 
eighth St., Cleveland, Ohio. Annual meeting Hotel Sherman, Chicago, 
September, 1924. 

WESTERN Rattway Crus.—Bruce V. Crandall. 605 North Michigan Ave., 
Chicago. Meetings third Monday in each month, except June, July 
and August. Next meeting April 21. A paper on Serviceability 

onomics of 100 Per Cent Locomotives will be read by C. A. Seley. 
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SUPPLY TRADE NOTES 


Benjamin M. Carr, sales agent of the Pullman Company, died 
on March 22 at Houston, Texas. 


Frederic E. Wright has joined the sales department of the In- 
ternational Oxygen Company, Newark, N. J. 


The Chicago Pneumatic Tool Company will construct a three- 
story, 45 ft. by 126 ft. extension to its plant at Cleveland, Ohio. 


Leroy Beardsley, treasurer of the Chicago Pneumatic Tool 
Company from 1898 to 1918, died on March 5, at Riverside, Ill. 


The Pittsburgh, Pa., office of the Niles-Bement-Pond Com- 
pany has been removed from 425 Seventh avenue to 503 Liberty 
avenue. 


John W. Shoop, office manager of the Lehon Company, Chi- 
cago, has been promoted to manager of railway sales, with head- 
quarters at Chicago. 


J. L. Phillips, manager of the Atlantic office of the Okonite 
Company, has been transferred to San Francisco as manager of 
the San Francisco office, 


E. D. Allmendinger, manager of the foreign department of the 
Black & Decker Manufacturing Company, Towson, Md., sailed 
for England recently in the interest of his company. 


Arthur P. Skaer, assistant chief engineer of the Corrugated 
Bar Company, has been appointed district manager of the Kalman 
Steel Company, with headquarters at Buffalo, N'. Y. 


Herbert Mertz, secretary and sales manager of the Orton- 
Steinbrenner Company, with headquarters at Chicago, has been 
clected a director, succeeding H. G. Steinbrenner, resigned. 


L. Sparks, New England manager of the Erie Steam Shovel 
Company, has been appointed eastern sales manager of the Ohio 
Locomotive Crane Company, with headquarters at New York. 


Howard W. Evans, vice-president and general manager of 
George B. Limbert € Co., Chicago, has been appointed executive 
vice-president and sales manager of Warren Corning € Co., 
Chicago. 


F. E. Finley, formerly manager railway sales, Laclede Steel 
Company, has become associated with the Kansas City Bolt & 
Nut Company, as district sales agent, with headquarters at St. 
Louis, Mo. 


The Pawling € Harnischfeger Company, Milwaukee, has pur- 
chased from the receivers the entire property of the Hercules 


Steel Castings Company, Milwaukee, and will operate the plant 
about May 1. 


C. E. Eklind, chief draftsman in the office of the engineer of 
car construction of the Atchison, Topeka & Santa Fe, has been 
appointed mechanical engineer of the Camel Company, with head- 
quarters at Chicago. 


The Clark Car Company, Pittsburgh, Pa., has removed its 
New York City office from the Woolworth building to 52 Van- 
derbilt avenue, suite 803. B. K. Mould, eastern manager, is in 
charge of this office. 


The Bulldog Automatic Coupler Company, Pikesville, Ky., has 
been incorporated with the following officers: A. J. Baldwin, 
president; Charles D. Jacobs, vice-president, and A. L. Nunnery, 
secretary and treasurer. 


C. J. Priebe has recently joined the sales organization of the 
Keller Mechanical Engineering Corporation, Brooklyn, N. Y. 
Mr. Priebe was previously engaged in editorial and advertising 
work for the American Machinist. 


The Baldwin Locomotive Works has begun the gradual re- 
moval of its entire Philadelphia shops to Eddystone, Pa. The 
estimated cost of this work, which is being done under the direc- 
tion of Samuel M. Vauclain, is $16,000,000. 


The Landis Machine Company, Waynesboro, Pa., has adopted 
the name “Land-Matic” for its line of automatic die heads for 
turret lathes and hand-operated screw machines. In the future, 
this product will be known as the Land-Matic die heads. 
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The Morton Manufacturing Company, Chicago, has appointed 
the Consolidated Equipment Company as its representative for 
the sale of Acme Line of Railway Appliances for the Dominion of 
Canada with headquarters at 260 St. James street, Montreal, Que. 


The Cleveland office of the Simmons-Boardman Publishing 
Company, publishers of the Railway Mechanical Engineer and 
other railroad and marine papers, has been moved from 4300 
Euclid avenue to more commodious quarters at 6007 Euclid 
avenue. 


The Ward Railway Equipment Company, Lima, Ohio, has been 
incorporated for $50,000, to manufacture miscellaneous equip- 
ment for railroads. The incorporators are O. G. Snyder, Edward 
P. Kirly, George T. Shanbow, B. E. Parish, J. T. Ward, Charles 
Ershick and J. B. Rowntree. 


The American Railway Car Company, Portland, Ore., is pre- 
paring to erect a factory at Tigard, Ore., for the manufacture 
of Bowen gasoline railway ‘cars. Officers of the company are 
A. B. Bowen, president; A. C. Forrester, vice-president, and Mac- 
donald Potts, secretary-treasurer. 


John M. Mack, inventor of the Mack truck and founder of 
the Mack Motorcar Company, which later became the Inter- 
national Motor Company, was killed March 14 near Neffs, Pa., 
when a work car of the Lehigh Valley Transit Company crashed 
into the automobile he was driving. 


The Dixon Waste Company, with office and works at Manayunk, 
Philadelphia, Pa., will in future assume deliveries of all regular 
products of the Trumbull Waste Manufacturing Company of 
Manayunk. The latter company on March 5 discontinued active 
business and is now liquidating its affairs. 


The ‘Galion Iron Works & Mfg. Company, Galion, Ohio, is 
organizing a railroad sales department. The St. Louis office, 
handling the central and western territory, has been placed in 
charge of Taylor D. Kelley and Harvey DeCamp. The company 
will. specialize on 25, 50 and 100-ton coal tipples and railroad 
cinder hoists. | 


Joseph W. Irwin has resigned as superintendent of the Fort 
Pitt Spring & Manufacturing Company, Pittsburgh, Pa.. to take 
the position of vice-president and general superintendent of the 
Mitchell Spring & Manu- 
facturing Company, Inc., 
Johnstown, Pa. Mr. 
Irwin has had a long op- 
erating experience in the 
manufacture of railroad, 
electric traction and in- 
dustrial springs, having 
been with the Fort Pitt 
Spring & Manufacturing 
Company for the past 
12 years. He formerly 
served for a period of 25 
years with the A. French 
Springs Works, which 
later became the Railway 
Steel Spring Company, 
having begun his service 
with that company as one 
of the shopmen and 
working up to the posi- 
tion of assistant superin- 
tendent. 


J. W. 


Irwin 


The Heim Grinder Company, Danbury, Conn., was organized 
on March 1, having acquired the entire interest of The Ball & 
Roller Bearing Company in the Heim centerless grinder. The 
following were elected officers of the company: Henry N. Flynt, 
president; Clayton O. Smith, vice-president, and Ferris M. Ange- 
vin, secretary and treasurer. 


The Graver Corporation has moved its railroad office from 1412 
Steger building, Chicago, to the main office and works of the 
company at East Chicago, Ind., and will retain its office in Chi- 
cago as a branch sales office. J. J. Felsecker, manager of water 
softening sales, will have charge of the railroad department, suc- 
ceeding W. R. Toppan, resigned. 


C. H. Pridey, salesman of S. F. Bowser & Co., with head- 
quarters at St. Louis, Mo., has been promoted to superintendent 
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of the Kansas City district with headquarters at Kansas City, 
D. S. Price, an engineer, has been promoted to district manager 
in charge of the lubrication and filtration department, with head- 
quarters at Detroit, Mich. O. M. Tottom, engineer, has been 
promoted to district manager in charge of the lubrication and 
filtration department, with headquarters at Indianapolis, Ind. 


The Tennant Company, Union National Bank Building, Houston, 
Texas, now represents the Heine Boiler Company, St. Louis, Mo.. 
in a new territorial division comprising the entire southern half 
of the state of Texas. J. A. Tennant is in charge of this ofhce. 
Smith € Whitney, Dallas, Texas, will continue as representative 
of the Heine Boiler Company in the northern half of Texas. 


Fred A. Meckert has resigned as genera] manager of the Fort 
Pitt Spring & Manufacturing Company, Pittsburgh, Pa., to be- 
come president and general manager of the Mitchell Spring & 
Manufacturing Company, 
Inc., of Johnstown, Pa. 
This company was incor- 
porated recently with a 
capital stock of $350,000. 
Mr. Meckert has been 
with the Fort Pitt Spring 
& Manufacturing Com- 
pany since March 1, 
1919, having gone to that 
company from the Stand- 
ard Steel Works Com- 
pany, Philadelphia, Pa., 
where he served for 14 
years and in charge of 
the spring department as 
manager and spring de- 
signer. Before entering 
the service of the Stand- 
ard Steel Works Com- 
pany, Mr. Meckert was 
employed for three years 
as private secretary of 
Albert Ladd Colby, who ' 
at that time was assistant to president of the International Nickel 
Company, in New York City. 


F. A. Meckert 


J. J. Edwards, vice-president of the O. M. Edwards Company. 
Syracuse, N. Y., has established his headquarters at the Chicago 
ofhce of the company, First National Bank Building, where in 
conjunction with C. H. .Rockwell, western manager, he will give 
special attention to the varied interests of that company. Mr. 
Edwards expects to be located in Chicago for about two vears. 


Stuart J. Dewey, formerly assistant signal engineer of the 
Cleveland, Cincinnati, Chicago € St, Louis, with headquarters 
at Cincinnati, Ohio, and more recently engineer with the State 
Highway Commission of Pennsylvania, has been appointed sales 
engineer of the Truscon Steel Company, with headquarters at 
New York. The Truscon Steel Company has leased a building 
at Erie and St. Clair streets, Chicago, to which it will move its 
Chicago offices on May 1. 


H. S. Brautigam, assistant to the master car builder of the 
Chicago, Milwaukee & St. Paul, has resigned to become a repre- 
sentative of the railroad department of the Allegheny Stee! 
Company, Brackenridge, Pa. Mr. Brautigam has served for 
about thirteen years in the car department of the Chicago, Mil- 
waukee € St. Paul in various capacities, consecutively as clerk, 
car inspector, chief clerk, assistant car foreman, general safety 
appliance inspector and assistant to the master car builder. 


Elijah Bates, local manager of Haskins € Sells, public account- 
ants, with headquarters at Cleveland, Ohio, has been appointed 
secretary and treasurer of the McMyler-Interstate Company, with 
headquarters at Cleveland, Ohio, succeeding H. H. Hammond. 
resigned. The Chicago office of the McMyler-Interstate Com- 
pany has been moved to 648 Railway Exchange building, and 2 
new branch office has been opened at 619 Genesee building, Buí- 


falo, N. Y., in charge of J. E. McFate, Buffalo district repre- 
sentative. 


The Davis Boring Tool Company, St. Louis, Mo., is erecting 
a fireproof factory building 182 feet long and 75 feet front, that 
will cost approximately $130,000. It is of modern construction 
throughout and is to be one of four similar units to be constructed 


Arrit, 1924 


on land owned by the company. This building will be approxi- 
mately two and one-half times larger than the present factory and, 
with the new equipment that the company expects to install, it is 
calculated that the production of the plant will be increased about 
hve times. 

N. B. Norris, district manager at New Orleans, La., of the 
Pawling & Harnischteger Company, Milwaukee, Wis., has been 
appointed district manager of the Memphis, Tenn., office. D. J. 
Murphy of the New Orleans office has been appointed district 
manager of the Texas district, with headquarters at Dallas, Texas. 
F. W. Truex will continue as district manager at Atlanta, Ga., 
with office at 212 Haas-Howell building and W. J. Dugan as 
southern sales manager will assume charge of the entire southern 
territory, with headquarters at Memphis. 


Frederick V. Green was elected second vice-president of the 
Pittsburgh Testing Laboratory, Pittsburgh, Pa., at the February 
meeting of the board of directors. His headquarters will be at the 
New York office of the 
company, 50 Church 
street and he will have 
direct charge of the east- 
ern district. Mr. Green 
was born in New York 
City and received his 
education at Nyack, N. 
Y. After serving in the 
lumber business he vor- 
ganized in 1895 the Em- 
pire Engine & Motor 
Company, and was its 
treasurer until 1902, 
when he became asso- 
ciated with the Westing- 
house Air Brake Com- 
pany as assistant general 
sales manager in the 
New York territory. 
From 1919 he served for 
about four years as sales 
manager of the Baldwin 
Locomotive Works, at Johannesburg, South Africa. Since Sep- 
tember, 1923, he has been with the Pittsburgh Testing Laboratory 
as assistant to the president. 


F. V. Green 


The Colorado Central Railways Company, Denver, Colo., has 
been incorporated under the laws of Colorado for the purpose of 
manufacturing steam and electric railway cars and other railway 
equipment. It will operate in conjunction with the American Rail- 
way Steel Corporation and the Missouri Car Company, East St. 
Louis, 111. The company has taken over the plant formerly used 
by the Denver Paper Company. Orrin Merry, president of the 
Missouri Car Company, is president of the Colorado Central Rail- 
ways Company and M. L. Phelps is consulting engincer. 


Charles N. Winter, managing editor of the Locomotive Cyclo- 
pedia and the Car Builders’ Cyclopedia and formerly associate 
editor of the Railuay Mechanical Engineer, has resigned to become 
general manager of the Rogatchoff Company of Baltimore, Md. 
Mr. Winter's headquarters will be at 90 West Broadway, New 
York, and in the Koehler building, Ridgewood, N. J. His new 
duties will include the direction of sales and advertising of the 
Rogatchoff Company in the United States, Canada, Great Britain 
and Australia. 


R. C. Shaal, president of the R. C. S. Equipment Company, 
New York City, formerly vice-president of the Safety Car Heat- 
‘ing & Lighting Company in charge of electrical department, New 
York, and long associated with the sales department of the Pyle 
National Company as vice-president in charge of sales and tain- 
tenance for territory east of Chicago, and other railway supply 
companies, is now associated with the Standard Stoker Company, 
Inc., at New York, in special sales work. Mr. Shaal will continue 
as president of the R. C. Shaal Company and retain the relations 
which he holds in other companies, 


H. D. Megary, managing director of the Consolidated Pneu- 
matic Tool Company, London, England, died on March 20. Mr. 
Megary was born in Philadelphia on April 21, 1888, and. gradu- 
ated from the University of Pennsylvania in 1909. Following his 
graduation he became affiliated with the Bethlehem Steel Com- 
pany, remaining with that company until June, 1918, when he went 
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to the Chicago Pneumatic Tool Company as assistant to the presi- 
dent, later being made secretary of the company. In 1921 he was 
transferred to London to assume the duties of managing director 
of the English company. He was also director of European sales. 


William R. Hillary has been appointed sales engineer with 
headquarters at the home office of the National Lock Washer 
Company, Newark, N. J. Mr. Hillary is an engineer of wide 
railroad experience, having started his career with the Pennsyl- 
vania Railroad System, as assistant on the engineering corps in 
the Cincinnati division, immediately upon his graduation from the 
University of Pennsylvania, in 1897, where he received the degree 
of civil engineer. He subsequently held many important positions, 
having served consecutively as assistant supervisor, assistant divi- 
sion engineer, division engineer and engineer of maintenance of 
way, at Toledo, Ohio, 


George Frank Konald, general manager and treasurer of the 
Warren Tool and Forge Company, Warren, Ohio, died in a 
hospital in that city on March 3, from complications following 
an operation. He was born at East Douglas, Mass., on June 25, 
1864, and at the age of 15 entered the employ of the Iron City 
Tool Works as a hammerman's helper, later becoming a hammer- 
iran. He was employed in various positions in this plant for 
the following nine years, when, at the age of 24, he succeeded his 
father as superintendent of this plant. He held this position until 
December, 1911, when he became associated with the Warren Tool 
& Jorge Company, which had been organized by his brother, 
M. J. Konald and J. D. Robertson, and continued his connection 
with that company until his death. 


H. C. Oviatt, formerly general mechanical superintendent of 
the New York, New Haven & Hartford, is now associated 
with the Standard Stoker Company, Inc., as assistant to the 


president, with head- 
quarters in the Grand 
Central Terminal, New 
York City. Mr Oviatt 
has had many years’ 
railroad experience in 
both mechanical and 
transportation depart- 
ments, having entered 


the service of the New 
York, New Haven & 
Hartford in 1889 as 
.locomotive fireman. lle 
later was promoted to 
locomotive engincinan 
and subsequently served 
successively as air brake 


inspector, master me- 
chanic and assistant me- 
chanical superintendent. 


He then entered the 
transportation department 
as division superintend- 
ent and later was promoted to general superintendent. During 
the war he went with the American International Shipbuilding 
Corporation at Hog Island and organized and operated the trans- 
portation department in connection with the building of ships 
for the government. He returned to the New York, New Haven 
& Hartford in 1918 as superintendent of the Central New Eng- 
land and in a few months was made superintendent of motive 
power of the New Haven, and later general mechanical superin- 
tendent. At the time he left railroad work, Mr. Oviatt was a 
member of the General Committee, the Committee on Locomotive 
Design and Construction, Div. V, Mechanical, of the A. R. A. 


The Wayne Tank & Pump Company, Ft. Wayne, Ind., has 
established an organization among the sales representatives of 
its water softening division, to be known as the Wayne H-2-O 
Club. Salesmen who have reached their sales quota are eligible 
for membership. The purpose of the club is to foster better 
salesmanship in the marketing of the company’s products, to 
create a feeling of friendly rivalry between salesmen and the 
various district offices and to promote better understanding and 
co-operation between the field and office forces of the water 
softening division. Officers of the club will be selected on the 


H. C. Oviatt 


‘basis of the volume of business during the year. The ten mem- 


bers of the board of directors will be those having the next high- 
est volume of business handled. Each representative qualifying 
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for membership in the club will be presented with a gold emblem 
and a diamond will be mounted on the emblem for each successive 
year. Special awards will also be given annually for high vol- 
umes of business. 


Fred A. Hansen was appointed district manager for the Electric 
Heating Apparatus Company in the Chicago territory, effective 
with the recent termination of a sales agreement of this company 
with the Westinghouse Electric & Manufacturing Company. Mr. 
Hansen attended Northwestern University, Chicago, and the Uni- 
versity of North Dakota and first entered railway service in 1913 
on the Atchison, Topeka & Santa Fe in the track department. 
In 1914 he left the Santa Fe to enter the signal department of the 
Chicago, Rock Island & Pacific and later served the American Bell 
Telephone Company until he entered the army during the late war. 
Mr. Hansen served about a year in France in the engineering corps 
of the army, and after the armistice he had charge of the electrical 
construction work at the Savenay Base Hospital center in France. 
Upon his return to the United States he entered the employ of the 
Westinghouse Electric € Manufacturing Company as industrial 
heating engineer, handling electric furnaces and other industrial 
electrical heating matters. On September 1, 1923, the sales agree- 
ment between the Electric Heating Apparatus Company, Newark, 
N. J., and the Westinghouse Electric & Manufacturing Company 
was terminated, and Mr, Hansen was appointed district manager, 
with headquarters in Chicago. 


Charles W. T. Stuart has resigned as foreman of car lighting 
of the Pennsylvania Railroad to become representative in the 
Philadelphia office of the Safety Car Heating & Lighting Com- 
pany. Mr. Stuart was 
born in Philadelphia in 
1888 and, after studying 
at the Engineering School 
of the Drexel Institute, 
entered the car lighting 
department of the Penn- 
sylvania Railroad in 1909. 
At that time there were 
but a few electric lighted 
cars. Mr. Stuart has 
made a specialty of this 
particular branch of rail- 
way equipment ever since 
he became connected with 
the railroad. He has 
contributed largely to 
railway publications on 
car lighting subjects, in- 
cluding a series of arti- 
cles in the Railway Elec- 
trical Engineer on the 
fundamental principles of 
car lighting. His largest contribution to car lighting literature is 
his recent book “Car Lighting by Electricity,” which is the first 
complete volume covering this subject. 


Tom G. Windes, manager of the railroad department of the 
International Filter Company, Chicago, has resigned to become 
general sales manager of the recently organized Aluminate Sales 
Corporation, Union Stock Yards, Chicago, distributors of alumi- 
nate of sodium now being manufactured on a commercial scale 
for use in water softening. He was born on April 26, 1879, in 
Chicago and studied chemical engineering at the University of 
Wisconsin, graduating in 1902. He then entered the employ of 
the Pfister & Vogel Leather Company, Milwaukee, as a chemist, 
which position he held until the following year, when he entered 
the metallurgical laboratories of the Illinois Steel Company, Chi- 
cago. Later he was employed as a chemist in the Griffin Car 
Wheel Works until 1905 when he became associated with the 
Kennicott Water Softening Company, Chicago. He entered rail- 
way service the following year as a chemist in charge of water 
softening on the Vandalia (now the St. Louis division of the 
Pennsylvania), where he remained until 1909, when he returned 
to the reorganized Kennicott Company as manager of the railroad 
department. In 1916 he became Chicago representative of the 
L. M. Booth Company, New York, and after the absorption of 
this company by the Refinite Company, Omaha, Neb., in 1920, 
continued in the same capacity with the latter organization until 
July, 1921, when he re-entered the employ of the International 
Filter Company, Chicago, as manager of the railroad department. 


C. W. T. Stuart 
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T. F. Manville, president and treasurer of Johns-Manville, Inc, 
New York, was elected chairman of both the board and the execu- 
tive committee at a recent meeting of the board of directors; 
H. E. Manville, vice-president and secretary, has been elected 
president; L. R. Hoff, general sales manager at ‘New York, has 
been elected vice-president and general manager of the company; 
W. R. Seigle has been re-elected vice-president and general man- 
ager of the factories and mines; J. E. Meek, general manager of 
the railroad and United States Government department, and J. W. 
Perry, general manager of the electrical department; also J. S. 
Carroll, general manager of the oil industry department have 
been elected vice-presidents; A. C. Hoyt, assistant treasurer, has 
been elected secretary and treasurer, and T. F. Manville, Jr., has 
been appointed assistant secretary, all with headquarters at New 
York. The members of the newly elected executive committee 
are T. F. Manville, H. E. Manville, L. R. Hoff and W. R. Seigle. 
Mr. Meek was born at State College, Pa. He served seven 
years with the Pennsylvania Railroad at Altoona, Pa., shops, later 
going to Denver, Colo., in 1888, remaining there for six years, the 
last three years of which he was chief engineer of power plant. 
He entered the employ of the H. W. Johns Company, New York 
City, in 1894, and went with the new organization of the H. W. 
Johns-Manville Company in 1902, and formed the railroad and 
United States government departments of this company in 1906, 
and has held the position of general manager of same up until 
his present promotion. He still retains direct supervision of these 
departments in addition to other duties. He is also a director 
of the corporation. 


Pratt & Lambert, Inc., Elects New Officers 


At a recent meeting of the board of directors of Pratt & Lam- 
bert, Inc., Buffalo, N. Y., A. D. Graves was elected senior vice- 
president and treasurer; J. B. Bouck, Jr., was elected vice-president 
in charge of the eastern division at New York City aad F. W 
Robinson was elected vice-president in charge of mantfacturing. 
The following officers were re-elected: J. H. McNulty, president; 
J. N. Welter, vice-president in charge of the western division: 
H. E. Webster, secretary. A. D. Graves entered the service of 
Pratt & Lambert, Inc., in 1908 as a salesman; ten years later he 
became manager of trade sales. In January, 1921, he was pro- 
moted to general manager and now becomes senior vice-president 
and treasurer. J. B. Bouck, Jr., began service with Pratt & 
Lambert, Inc., in 1893 as office boy. He subsequently served 
successively as salesman, assistant resident manager and resident 
manager. In 1917 he was appointed secretary-treasurer of the 
company and has now been elected vice-president. in charge of the 
eastern division, with headquarters at New York City. F. W. 
Robinson began work with Pratt & Lambert, Inc., at its New York 
plant in 1896, he subsequently served as general superintendent and 
now becomes vice-president in charge of manufacturing. 
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TRADE PUBLICATIONS 


BeELTING.—“Quality Facts About Belting” is the title of a series 
of helpful suggestions on belt buying, which is being issued by 
the Chas. A. Schieren Company, New York, 


Wmes AND CABLES.—Both railroad and power installations of 
Okonite wires and cables are shown in an illustrated booklet 
recently issued by the Okonite Company, Passaic, N. J. 


INDUSTRIAL FURNACES.—Stewart furnaces, capable of handling 
any class of work in heat treating, are described in an illustrated 
folder recently issued by the Chicago Flexible Shaft Company, 
Chicago. 


GRINDING MACHINES.—A general description of the Gisholt in- 
ternal and link grinder for railroad work, also a description of 
the link grinding attachment, is contained in a four-page folder 
issued by the Gisholt Machine Company, Madison, Wis. 


Frexmste MeraL Hose.—The American Metal Hose Company, 
Waterbury, Conn., has issued a 24-page brochure descriptive of 
its flexible metal hose, which is especially adapted for conveying 
steam and oils and for numerous other special purposes. 


STANDARDIZATION.—The American Engineering Standards Com- 
mittee, New York, has just issued an interesting booklet entitled, 
“Standardization—what it is doing for industry.” This describes 
how standardization is being carried on; first, in the individual 
plant; second, in industry as a whole; third, nationally on an inter- 
industrial basis, and, fourth, internationally. 


Power Pipe MACHINE.—The “Willie Williams,” a new portable 
pipe threading, cutting-off and reaming machine, is fully described 
and illustrated in a catalogue recently prepared by the Williams 
Tool Corporation, Erie, Pa. The machine is demountable, has a 
wide threading, cutting-off and reaming capacity, and has a handy 
self-contained grinder and three drives—motor, belt and hand. 


Saws AND TooLs.—Catalogue E, illustrating and describing a 
complete line of solid and inserted tooth metal cutting circular saw 
blades, inserted tooth setting device, serrating device for friction 
disks, slate saws, pipe cutters, circular knives, rotary shear blades, 
saw sharpening machines, pneumatic hammer rivet sets and chisel 
blanks and hardened steel specialties, has recently been issued by 
the Hunter Saw & Machine Company, Pittsburgh, Pa. 


Twin-Span TURNTABLE.—Catalogue TS, containing a complete 
description and specifications for Bethlehem twin-span turntables, 
also a number of full page illustrations showing typical installa- 
tions, has recently been issued by the Bethlehem Steel Company, 
Bethlehem, Pa. The twin-span turntable is of a non-balanced 
type. This feature eliminates the necessity of balancing the table 
when turning an engine, thus giving it a greater capacity than 
the balanced type table of equal length. 


SPECIFICATIONS FOR LUBRICANTS.—Technical Paper 323-A, 
“United States Government specification for lubricants and liquid 
fuels and methods for testing,” has just been issued by the De- 
partment of the Interior, through the Bureau of Mines, Washing- 
ton, D. C. This specification, known as standard specification 
No. 2c, is a revision of the specification officially adopted by the 
Federal Specifications Board on February 3, 1922, for the use of 
the departments and independent establishments of the government 
in the purchase of materials covered by it. It becomes mandatory 
June 18, 1924. 


Screw Cutrtinc Toots AND MACHINEs.—An attractive 204-page 
illustrated catalogue of screw cutting tools and machines has re- 
cently been issued by the Geometric Tool Company, New Haven, 
Conn. The catalogue is divided into six parts. Part I outlines 
the specialized and standardized Geometric screw cutting tools, 
the field and range of utility and adaptability, etc. The basic prin- 
ciples and the different styles of self-opening and adjustable die 
heads are described in Part II. Instructions for operating and 
ordering are also given in this section. Part III is devoted to 
adjustable and collapsing taps. Parts IV and V cover chaser 
grinders and threading machines. “Standard Threads” is the title 
of Part VI, in which interesting comparisons of diameters and 
pitches of A. S. M. E, S. A. E., Metric standard, International 
and French standard, British standard threads, etc., are given. 
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PERSONAL MENTION 


General 


W. H. Ferner, assistant to the president of the Missouri Pacific, 
with headquarters at St. Louis, Mo., has been promoted to chief 
mechanical officer, with the same headquarters, a newly created 
position. 


Master Mechanics and Road Foremen 


G. H. Lancton, formerly mechanical inspector of the Chesa- 
peake & Ohio, has been appointed general master mechanic of the 
Eastern General division, with headquarters at Clifton Forge, Va. 


H. K. LeSure, chief electrician in the office of the general 
superintendent of motive power of the Eastern Region of the 
Pennsylvania, has been appointed master mechanic of the New 
York Terminal. 


W. A. BEDELL, general master mechanic of the Missouri Pacific 
at St. Louis, Mo., has been assigned to the Lines West and St. 
Louis Terminal division west of the Mississippi river, excepting 
the Sedalia back shop. 


W. R. KENNEDY, assistant master mechanic in charge of the re- 
building of locomotives at the Montreal Locomotive Works, has 
been appointed to fill the newly created position of assistant master 
mechanic of the Wabash, with headquarters at Peru, Ind. 


Ross H. Hare, whose appointment as master mechanic of the 
Alaska Railroad at Anchorage, Alaska, was announced in the 
March issue of the Railway Mechanical Engineer, was born on 
April 28, 1896, at Eau 
Claire, Wis. He received 
a grammar and technical 
school education, and 
from 1913 to 1917 was in 
the employ of the South- 
ern Pacific as a machinist 
apprentice and machinist. 
In 1918 he became marine 
machinist and insulation 
foreman of the Patterson 
McDonald Shipyards at 
Seattle, Wash. He then 
successively served as a 
machinist on the Los 
Angeles & Salt Lake at 
Los Angeles, Cal.; me- 
chanical inspector at Salt 
Lake City, Utah; erect- 
ing foreman at Provo, 
Utah; roundhouse fore- 
man at Lynndyl, Utah; 
district foreman at 
Caliente, Nev.; roundhouse foreman at Los Angeles, and general 
foreman at Kelso, Cal, 


R. H. Hale 


D. W. CUNNINGHAM, general master mechanic of the Missouri 
Pacific, with headquarters at Little Rock, Ark., has been assigned 
to the Lines South, St. Louis Terminal east of the Mississippi 
river, lllinois division and North Little Rock and Sedalia back 
shops. 


M. J. DUNNEBACKE has been appointed master mechanic of the 
Duluth, South Shore & Atlantic, succeeding J. Herron, superin- 
tendent of motive power and machinery, who has resigned. The 
office of superintendent of motive power and machinery has been 
abolished. 


Car Department 


H. A. Sicwarr, traveling mechanical inspector of the Illinois 
Central, with headquarters at Memphis, Tenn., has been appointed 
supervisor of car repairs for the Missouri Pacific, with headquar- 
ters at St. Louis, Mo. 


Shop and Enginehouse 


ALBERT L. HAFNER has been promoted to assistant shop foreman 
of the Mt. Clare shops ot the Baltimore € Ohio at Baltimore, Md. 


A. W. FisHer has been appointed superintendent of shops of 
the Baltimore & Ohio at Sandusky, Ohio, succeeding F. J. 
Cheshire. 


ArLeY Hay, machinist, has been appointed assistant roundhouse 
foreman of the Kansas City Southern, with headquarters at Pitts- 
nurg, Kans. 


F. J. CHESHIRE, superintendent of shops of the Baltimore & 
Ohio, with headquarters at Sandusky, Ohio, has been transferred 
to South Chicago, III. 


T. L. MaALLaAaM, foreman of the Trenton boiler shop of the 
Pennsylvania, has been appointed foreman of the Juniata boiler 
shop at Altoona, Pa., succeeding T. J. McKerihan. 


A. F. STIGLMEIER has resigned as general boiler foreman of the 
Mt. Clare shops of the Baltimore & Ohio to accept a like position 
with the New York Central at West Albany, N. Y. 


J. W. L&mon, master mechanic on the Missouri Pacific, with 
headquarters at Hoisington, Kans., has been promoted to super- 
intendent of shops at Sedalia, Mo., succeeding J. P. Brown, 


B. H. WerpeL, formerly machine shop erecting foreman of the 
Chicago Great Western at Oelwein, Ia., has been appointed general 
roundhouse foreman, with the same headquarters, succeeding 
George Hain. 


Georce Hain, formerly general roundhouse foreman of the Chi- 
cago Great Western at Oelwein, la., has been appointed acting 
shop superintendent, with the same headquarters, succeeding A. B. 
Clark, deceased. i 


E. R. Larson, general foreman, motive power department of 
the Delaware, Lackawanna & Western, with headquarters at 
Kingsland, N. J., has been appointed shop superintendent of the 
Bellmead shops of the Missouri-Kansas-Texas, with headquarters 


at Waco, Tex. 


H. M. Warpven has been promoted to superintendent of the 
locomotive department of the Missouri-Kansas-Texas, with head- 
quarters at Parsons, Kans. Mr. Warden was born on January 12, 
1887, at San Antonio, Tex. 
He entered railway serv- 
ice as a machinist appren- 
tice on the San Antonio & 
Aransas Pass and in 
August, 1914, was ap- 
pointed machinist on the 
Missouri - Kansas - Texas. 


He was promoted to 
roundhouse foreman in 
December, 1914, and in 


May, 1915, he was pro- 
moted to general foreman 
at Wichita Falls, Tex. 
Mr. Warden was trans- 
ferred to Smithville, 
Tex., in August, 1916, 
and was promoted to su- 
perintendent of the recla- 
mation plant at Parsons, 
Kans., in October, 1918. 
He held this position un- 
til December, 1923, when 
he was promoted to shop superintendent at Waco, Tex. Mr. 
Walden held this position until his promotion to superintendent 
of the locomotive department, with headquarters at Parsons, Kans. 


H. M. Warden 


Purchasing and Stores 


Joun G. HILGEN, storekeeper of the Chesapeake & Ohio at 
Newport News, Va., has been transferred i in the same capacity to 
Russell, Ky, 


C. W. Erp has been appointed assistant storekeeper of the 
Pennsylvania, with headquarters at Trenton, N. J» eceng D. 
B. Cooper, retired. 
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F. H. Potter has been appointed division storekeeper of the 
Pere Marquette, with headquarters at Saginaw, Mich., succeeding 
B. J. Abbott, resigned. 


J. L. Harsry has been appointed division storekeeper of the 
Pere Marquette, with headquarters at Grand Rapids, Mich., suc- 
ceeding H. J. Van Ness, resigned. 


F. W. Meter has been appointed local storekeeper of the Duane 
shops of the Cleveland, Cincinnati, Chicago & St. Louis at Terre 
Haute, Ind., succeeding H. C. McCoy, resigned. 


F. S. McCLunc, whose promotion to purchasing agent of the 
Texas & Pacific, with headquarters at Dallas, Tex., was reported 
in the March Railway Mechanical Engineer, entered railway serv- 
ice in October, 1908, as a storekeeper on the Illinois Central at 
Louisville, Ky. He entered the service of the Texas & Pacific in 
1910 in the stores department, and in 1921 was promoted to gen- 
eral storekeeper. Mr. McClung held this position until his recent 
promotion to purchasing agent. 


Obituary 


A. B. CLarK, shop superintendent of the Chicago Great Westem 
at Oelwein, la., died suddenly on February 11. 


Harry WANAMAKER, district superintendent of motive power 
of the New York Central, with headquarters at Albany, N. Y., 
died on March 23 at Elkhart, Ind., from pneumonia while on an 
official trip for the com- 
pany. Mr. Wanamaker 
was born on August 5, 
1866, at Pottsville, Pa. 
He received a high school 
education and began rail- 
road work on August l, 
1884, with the Philadel- 
phia € Reading, as a ma- 
chinist apprentice. He 
was promoted to machin- 
ist in 1888 and served in 
that capacity until 1896, 
when he was appointed 
gang foreman at Reading. 
Pa. -He left the Phila- 
delphia € Reading in 
March, 1900, to become a 
foreman in the erecting 
shops of the New York 
Central at West Albany, 
N. Y., where he remained 
until 1905, when he was 
transferred to Depew, N. Y.. as general foreman. On January 1, 
1912, he was appointed superintendent of shops, with the same 
headquarters, and was transferred to West Albany on May 20, 
1912. On July 1, 1920, he was promoted to district superintendent 
of motive power at Albany, and on September 1, 1922, he was 
appointed assistant superintendent of motive power. On December 
10, 1923, Mr. Wanamaker was appointed district superintendent 
of motive power, with the same headquarters, the position he was 
holding at the time of his death. 


H. Wanamaker 


THE GERMAN GENERAL ELECTRIC COMPANY has delivered to a 
Dutch concern the first of three internal combustion motor-driven 
cars for use on the Kampen Zwolle, Province of Overijsel ( Hol- 
land) railway line. The motors were constructed by a Berlin 
company and the car and other equipment were turned out at 
Cologne. The car came from Cologne under its own power. The 
car is supported by two two-axle trucks, one axle of each of which 
is operated by a 75-hp., 6-cylinder gasoline motor at either end 
of the car. Transmission, reverse and throttle are operated by 
compressed air. Controls are situated on both end platforms and 
the motors may be regulated individually or jointly. The control 
mechanism includes a “dead man's handle” that provides an auto- 
matic stop device. The car is intended for one-man operation, 
has Westinghouse brakes and Bosch dynamo lighting, and is heated 
by the radiator water. The body is entirely of steel. Fuel con- 
sumption is reckoned at six-tenths of a liter of gasoline per 
kilometer, costing about six cents. The maximum speed is 75 
kilometers an hour. The car contains 25 ios and 40 
third-class seats, with 20 places for standees. : 


ee O a e m s 


ee 


Feailway 


Vol. 98 


In the November issue we announced a prize competition for 
the best article dealing with a number of questions with 
; respect to the application, limitations 
rl ian of and future of the mechanical applica- 
Painti oe tion of paint to railway equipment. 
ting vom- Although this subject is one in which 
petition Prize we know there is considerable interest, 
few of our readers apparently care to give a public expres- 
sion of their opinions on it. One good paper was received, 
however, which is fully worthy to be awarded the first prize. 
This was submitted by J. W. Gibbons, whose work on the 
Atchison, Topeka & Santa Fe is well known, and who is 
thoroughly competent to discuss the possibilities and limita- 
tions of mechanical painting. Mr. Gibbons’ article will 
appear in an early issue and we believe will be worthy of the 
most careful consideration. 


In response to announcements appearing in the December 
and January issues of the Railway Mechanical Engineer, 
f i seven contributions were received in 
Winners in the competition for the best paper on 
Equipment Design the relation between equipment design 
Competition and maintenance, telling what can be 
done to secure improvements in design 
to facilitate a reduction in the cost of maintenance. Every 
paper received contains some good suggestions for the de- 
signer. Some of these were prepared by designers themselves, 
while others were prepared by men who view this problem 
from the maintenance standpoint. It was one of the latter 
type which was selected as the winner of the first prize 
because of the number of specific, practical suggestions it 
contained for improvements in the design of locomotive de- 
tails which will facilitate or reduce the cost of maintenance. 
This paper was submitted by Charles Raitt, assistant master 
mechanic, Atchison, Topeka & Santa Fe, Prescott, Ariz. The 
paper which won the second prize was presented by H. Y. 
Carpenter, who views the problem as a designer. Mr. Car- 
penter is an employee of the Davenport Locomotive Works, 
Davenport, Iowa. These papers will be published in early 
issues. 


It seems to be the general practice to machine shoes and 
wedges on a planer. The advantages to be gained by using 
a milling machine for this sort of work 


Jigs for were brought out in an editorial in 
Shoes and the February, 1923, Railway Mechani- 
Wedges cal Engineer. However, a large num- 


ber of shops are not equipped with 
milling machines suitable for turning out such work in suf- 
ficient quantity and, therefore, must use a planer. As a re- 
sult, numerous devices for holding the work on the platen 
so as to eliminate the necessity of having to reset in order to 
finish the various surfaces, are being used in many shops. 
That there is considerable uniformity in the nature of the 
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devices used should not be surprising to those familiar with 
the requirements of such work. Practically all of the jigs in 
use hold the work at the ends so as to permit travel of the 
tool from one end of a row of shoes or wedges to the other 
and at the same time permit adjustment for the top or side 
surfaces as desired. In each case the chief object of the jig 
has been to eliminate resetting. The idea, however, that jigs 
and methods can be improved to facilitate the work of setting, 
as well as to expedite the completion of the job, does not 
always get the consideration it deserves. From the standpoint 
of the operator, this feature is really the most important and 
should be given the most careful study. A jig which requires 
three-fourths as much time to set up and machine a half 
dozen shoes or wedges by a complicated method of clamping 
as it does to perform the same work on as many individual 
pieces would be more valuable as scrap. Jigs are being 
used in a number of shops that have effected real savings in 
labor, and descriptions of a number of these jigs have been 
published from time to time in the Railway Mechamcal 
Engineer. A comparison of the relative merits and possi- 
bilities of the devices used in various shops for machining 
shoes and wedges should eliminate those with outstanding 
faults and tend to bring about more efficient practice. 


There has been a great increase in the amount of freight 
equipment acquired by the railroads in recent years and a 
. corresponding increase in the weight 

How Do and number of parts that must be kept 
You Handle on hand at repair points. Old methods 

Car Material? of carrying stock and supplying the 
needs of the car department have been 
outgrown at many shops and repair tracks, and there is need 
for a revision in the methods of supplying, storing and hand- 
ling material. 

With the hundreds of items now used on car repair tracks, 
for example, it is impracticable for each repair man to look 
up his own material because of unfamiliarity with its exact 
location and the length of time necessary for him to find it. 
Moreover, car men should not be required to do their own 
trucking. It has been found more advantageous to put in a 
delivery system of supplying repair materials directly to the 
cars and thus keeping the repair men at productive work. 
A specialized delivery force of laborers for the purpose of 
handling all the materials is an investment which amply 
repays the time and expense required to develop it. 

All material of one kind should be located in one place 
so that it can be regularly checked, orders placed before re- 
plenishing the stock, obsolete material eliminated, and the 
stock of slow-moving material curtailed. It is essential that 
no unnecessary stock be carried, as the expense often amounts 
to 20 per cent or more of the value of the material and rail- 
road capital is tied up in material when it is perhaps badly 
needed for other purposes. 

The use of tractors and trailers for the handling of ma- 
terial has proved very economical. The best results always 
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follow the close co-operation of the stores and car depart- 
ments in ordering and handling material as in this way ex- 
cess stocks are avoided and, on the other hand, a minimum 
number of delays to equipment are experienced because of 
lack of material. The delivery force can often advantage- 
ously take charge of the removal of scrap material from the 
repair track, gathering up good material and putting it back 
into stock, in addition to delivering the new material to the 
cars. 


It has been said that the use of treated lumber in car con- 
struction will effect larger savings to the railroads than any 
other feature of car building developed 
Treated Lumber in recent years. Whether E not that 
in statement is fully true, the rapid decay 
Car Construction observable in sills, decking and roof- 
ing of all-wood and composite freight 
cars is ample evidence of the need for treatment which will 
prevent the action of decay in car timber and hence increase 
the life of the cars. The universal treatment of timber for 
railroad car and bridge construction was advocated by H. S. 
Sackett, consulting timber engineer, Chicago, in an article 
published in the April 26, Railway Age, from which the fol- 
lowing significant statement is quoted: “The decay of tim- 
ber and lumber in freight cars represents a yearly loss of 
approximately $60,000,000 in material, labor and loss of 
revenue, equivalent to somewhat over 15 per cent of the 
average yearly gross revenue per car. There are more than 
$1,500,000 freight cars in service which contain wood where 
it is subject to decay.” 

An investigation made by the American Wood Preservers’ 
Association over a period of two years is said to have shown 
80 per cent of the repairs to wood and composite freight 
cars to be caused by the decay of wooden members, the chem- 


ical treatment of which would have caused them to outlast - 


their period of mechanical usefulness. Mr. Sackett gave the 
figure of $50 as the approximate cost per car for lumber 
treatment and when the resultant increased life of cars is 
taken into consideration practically any method of figuring 
will show a handsome profit on this investment. 

Another authority on timber treatment submits the follow- 
ing as the life of untreated car timber most subject to decay: 
“Stock car decking, two to five years, stock car sills, five to 
eight years, stock car roofing, four to six years, flat car deck- 
ing, six to eight years, flat car sills, eight to ten years, box 
car sills, six to ten years, refrigerator sills, four to five years.” 
It will be noticed that the stock car decking is subject to the 
most rapid decay, lasting only from two to five years, accord- 
ing to this analysis. A prominent mid-west railroad built 
a number of new stock cars in 1911, using treated sills and 
decking and it is said that these cars are still in service with 
the original treated material in good condition. In this case 
the timber was treated with creosote by the full-cell process 
and the result was an increase of car life from about five to 
certainly more than thirteen years. 

It is a well established fact that timber treatment by any 
of the standard recognized processes checks the action of 
decay and enables a much longer life to be obtained from 
car material. Not only is the life of car timber itself in- 
creased but the premature failure of car members subject to 
stress in largely prevented. Mechanical failures attributed 
to faulty design are frequently caused by decay in its early 
stages which is not easily discernible but which nevertheless 
reduces the strength of the wood 40 per cent or more. With 
the increasing price of lumber due to scarcity and the con- 
stant urge for reduced net maintenance costs, there is little 
question that the railroads will go more and more to the use 
of treated lumber in car construction, particularly for those 
parts of wooden and composite freight cars subject to rapid 
decay. 
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Doubtless many mechanical officers have wondered whether 
it really pays to rate a shop on its maximum productive 


power. It is a fact generally recog- 
Should Pro- nized by manufacturing concerns that 
duction Be after production passes a certain point 
Curtailed ? the profits per unit tend to decrease; 


that is, each plant is limited as to the 
amount it can produce with the greatest economy. This factor 
must also be applicable to railroad shops that perform classi- 
fied repairs and production work for an entire system. There- 
fore, the mechanical officer in charge of such work is justified 
in attacking his problem by assuming that maximum produc- 
tion is not always economical production. 

On another page of this issue there is an exceedingly in- 
teresting article contributed by one of the mechanical depart- 
ment officers of the Buffalo, Rochester & Pittsburgh. One 
cannot help but be impressed with the fact that the manage- 
ment has seen fit to limit the number of locomotives allowed 
in the erecting shop at one time. “This allotment,” the 
article states, “has demonstrated its wisdom, as plenty of 
room is thus provided for working access to the locomotives. 
In addition to insuring that all material is properly placed, 
the congestion that naturally follows when a large number of 
locomotives is in the shop at one time is eliminated.” 

There are, however, a number of things to be considered 
before any railroad can decide as to what should be the ideal 
production for its main shops. The business of railroading 
differs from that of an industry engaged in manufacturing 
and marketing what it manufactures. If the shop sold the 
locomotive, the problem of setting a figure would not be so 
difficult, but its problem is to keep the locomotive running. 
This means that the management must know whether the 
amount of money the locomotive can earn on the road will 
render sufficient profit to justify the waste in material and 
wages that is inevitably incurred by crowding the shop. Per- 
haps some mathematical expert will take the various figures 
involved and work out a factor of production by which shop 
output can be determined upon a basis of transportation 
demands. Such a factor would be a big help in the solution 
of many railroad problems, but no solution to this problem is 
possible without close co-operation between the mechanical 
and operating departments. 

Curtailment of production in order to get the most efficient 
and economical results in shop work is worth careful study 
by all mechanical officers and men. The operating depart- 
ment can be a big help in arriving at the proper production 
figure by seeing that the equipment is used to the best ad- 
vantage. A shop that is not operating at its maximum 
capacity has something to fall back on when an emergency 
arises. On the other hand, when a shop is required to operate 
under congested conditions when traffic is normal, it would 
pay the management to make an investigation and ascertain 
if the waste being incurred might not justify an appropria- 
tion for buildings and equipment to increase the capacity 
so that the shop could be run economically. | 


Probably the performance of the Kansas City Southern shops 
at Pittsburg, Kans., in making a record of seven hours fifty- 
five minutes for the completion of Class 


What 3 repairs to a heavy Consolidation tvpe 
Can Be locomotive will be regarded with 
Done skepticism by many of those who read 


the account on another page in this 
issue. It is not the purpose here to enter into any defense 
of the details of this or of any other similar records which, 
to some extent, are open to the criticisms that they are “stunts” 
and that they were made possible by employing impracticable 
methods. It is enough to call attention to the fact, however, 
that skepticism is the respect usually paid to all accomplish- 
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ments which stand out in a marked degree above the average 
and that it might be well before dismissing the matter as of 
no practical consequence, to examine carefully into the cir- 
cumstances to see if there may not be some suggestions for 
changes in customary practice from which real practical 
benefits can be derived. 

In the account of the Kansas City Southern’s record per- 
formance will be found three significant facts. In the first 
place, the officers responsible for the operation of the shops 
were not satisfied that the full resources of the facilities at 
their disposal were being utilized, and were not content to 
continue the old routine without at least a trial of the possi- 
bilities of something different. In the second place, the 
complete utilization of these resources depended on the 
whole-hearted co-operation of every man in the organization, 
and apparently that co-operation was fully secured by the 
interest, shared by officers and men alike, in finding out 
whether a difficult trial of skill and organization could be 
accomplished. Every man shared, and has a right to a feel- 
ing of personal pride, in the result. 

In this particular case, however, the most significant cir- 
cumstance, and the one most likely to stamp the whole per- 
formance as being in the “stunt” class, is the large extent 
to which the manufacturing departments were eliminated as 
factors in the progress of the locomotive from stripping to 
- completion. Obviously it would be impossible to complete a 
Class 3 repair job if the locomotive had to be held while the 
boiler tubes were cleaned and safe-ended, the tires turned 
or reset, the driving boxes rebored or refittd and relined, and 
new bushings applied to the rods. The possibility of such a 
performance, however, becomes an entirely different matter 
when the schedule is controlled by the time required to remove 
from the locomotive one set of parts and replace them with 
others which have been repaired before the original parts 
were removed. Including the time required to break in the 
locomotive, this separation of the floor operations from those 
of the manufacturing or repair departments means a loss of 
service time for the locomotive of only two days instead of 
from thirteen to fifteen days or more were the engine to be 
held until all of the original parts could be restored. 

How far this duplication of parts may be found economical 
probably will depend on many local conditions, such, for in- 
stance, as the number of locomotives of a given class which 
may be served by a single set of spare parts and how valuable 
from an operating standpoint the saving in service time of 
a given class of locomotives may be. The first phase of the 
problem is one requiring considerable study; the second 
should be comparatively easy of determination. In most 
cases the saving of approximately half a month for every 
Class 3 repair turned out is of such tremendous importance 
as to justify a careful study of the possibilities of a fairly 
complete separation of the repairing operations from the 
erecting operations. 


In a recent address before the Pacific Safety Council on The 


Management’s Responsibility toward Its Employees, Paul 
Shoup, vice-president of the Southern 
To Whom Does Pacific, made the following statement: 


Responsibility “Never has it been demonstrated to me 
Belong? where the line of cleavage (between 


management and employees) is and I 
am not at all sure that I ever want such a demonstration. 
Indeed, if we can arrive at the point where there is no 
longer a discussion of who constitutes the management and 
who constitutes the employees, then and then only will the 
responsibilities of everyone in the organization become in- 
dividual with respect to all others engaged in that same 
enterprise.” 

Personal responsibility, touched on by Mr. Shoup, is a 
phase of the personnel question on which not enough stress 
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has been laid. If every railroad man had a clear conception 
and keen sense of his personal responsibility—to his own 
ideals; to his fellow-employees, whether superior, equal or 
subordinate in rank; to the organization he agrees to serve— 
there probably would be no railroad personnel problem. 

The present difficulties in personal relationships are gen- 
erally attributed to the growth of organizations to their pres- 
ent gigantic proportions, in which the former personal rela- 
tionships between the employee and the employer have been 
replaced by contact between thousands of employees acting en 
masse on the one hand and an impersonal management on 
the other. Mass action tends definitely to weaken the sense of 
individual responsibility. An extreme demonstration of this 
fact is afforded by the action of a mob which in utter 
irresponsibility may perform deeds revolting even to the most 
insensible of its members, unless, perchance, a leader of 
high ideals steps forward to direct its course. 

On the other hand, close personal relationships tend to 
stimulate the sense of personal responsibility and in no small 
degree it is this fact which inspires the frequent expressions 
of regret at the loss of the old individual relationships in 
railroading, heard alike from executives and men in the 
ranks. 

But the size of a large organization does not necessarily 
preclude the establishment of personal relationships of a kind 
to awaken effectively the sense of individual responsibility. 

The truth of this statement is demonstrated by the army 
where the effectiveness of the organization is greatly en- 
hanced by the keen sense of personal loyalty usually found to 
exist between the officers and the men in the ranks. This 
loyalty is not primarily that of the men for the directing head 
of the organization, but is a mutual relationship between the 
men and their company commanders. 

The compulsion of military discipline does not and should 
not exist in the railroad organization, but the same type of 
personal loyalty with its stimulating effect on the sense of 
individual responsibility can and should exist in every de- 
partment of the railroad. 

The foreman is the key to this situation. On the quality 
of his personal leadership depends the effectiveness of the 
whole organization far more than on the executive and man- 
aging officers. Loyalty is a mutual relationship. Few men 
can inspire it unless they give it in equal degree. The loy- 
alty to the interests of the men whose work he directs is as 
much an obligation of the foreman as is his loyalty to the 
company by which he is employed. Any foreman who has 
not this conception of his job is a misfit. 

But the responsibility does not alone rest with the foreman. 
If there are men in supervisory ranks who lack, or in whom 
this essential quality of leadership has never been developed, 
how did they get there? The responsibility for such a con- 
dition is to be shared by every officer in the organization, up 
to and including the president, and it is a personal respon- 
sibility which will only be discharged when each one has 
taken the active interest suitable to his position required to 
bring about effective training and selection of supervisors for 
leadership, from the lowest ranks up. 


New Books 


VIEWS AND REVIEWS OF THE Hor Box Situation. By J. C. 
Stewart, general foreman and traveling car inspector, C. I. & 
W., 50 pages, 414 in. by 6 in. Price 50 cents. Published by 
J. C. Stewart, 51 N. Warman Ave., Indianapolis, Ind. 


This book, dedicated to the “better care of journal box and 
contained and contributing parts,” should prove a real in- 
spiration as well as assistance to railroad men in the solution 
of hot box troubles. The author writes from long experience 
and the book indicates his broad grasp of the fundamentals 
of the problem. It plainly shows the desirability of more 
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uniform methods of journal box maintenance and journal 
lubrication, due to the interchange of cars from one road to 
another. The detailed causes and remedies for hot boxes are 
discussed and particular emphasis laid on the importance of 
system and perseverance in any attempt to improve 
conditions. 


MECHANICAL WorLD YEAR Book, 1924. Published by Emmott E 
Co., Ltd., Manchester, England. 348 pages, 334 in. by 6 in. 
Price, 1 shilling 6 pence net. 


The 1924 edition of this handbook contains a number of new 
sections that tend to increase its usefulness. There is a 
new and rather lengthy section on fuel combustion. A num- 
ber of sample problems in flue gas analysis are worked out 


- and also a number of useful tables are given. A section 


embodying the various rules and formule for calculating the 
strength of flat plates has been added in this edition, as well 
as a section on tanks. The book is primarily a reference 
for engineers, draftsmen and practical mechanics and is 
written for those engaged in work that is being done accord- 
ing to British practice. The various units used are those 
standard in Great Britain. However, it contains considerable 
information that is common engineering practice in this 


country. 


PRINCIPLES AND PRACTICES OF UPKEEP PAINTING. Edited by Roy 

C. Sheeler. 6 im. by 9 in. 200 pages, illustrated. Bound in 

- fabrikoid. Prepared and published by the E. I. du Pont de 
Nemours & Co., Philadelphia, Pa. Price $2. 


The text of this book covers in simple, practical fashion 
modern painting practice for all types of exterior and 
interior surfaces. It shows both by text and by illustration, 
the reasons for decay and deterioration of materials and 
paints and describes the latest and most modern methods to 
follow in overcoming these difficulties. Each class of build- 
ing material is handled separately and the methods of sur- 
face preparation, paint application, etc., are given in detail. 
While the entire book forms a practical guide of use to rail- 
way men in the handling of plant and equipment main- 
tenance it is likewise of value in regard to new construction. 
One section of the book of particular interest at the present 
time 1s a chapter on mechanical painting in which are in- 
cluded important facts on this method of painting, the care 
of the equipment and comparative figures on costs. 


GENERAL FOREMEN'S ASSOCIATION 1923 PROCEEDINGS. Compiled 
and Published by William Hall, Secretary of the Association, 
Winona, Minn. 210 pages, 6 in. by 9 in., bound with semi- 
flexible covers. 


This book is a record of the proceedings of the seventeenth 
annual convention of the International Railway General 
Foremen's Association held at the Hotel Sherman, Chicago, 
September 4 to 7 inclusive, 1923. The book is of particular 
interest because, in spite of a lapse of two years since the 
last annual convention, the 1923 proceedings proved beyond 
question that the association is coming back strong and 
promises to be a constructive force in increasing the efficiency 
of railroad operation. The Railway General Foremen's As- 
sociation is one of the strongest of the minor mechanical de- 
partment associations and has great possibilities for dis- 
seminating much needed information regarding railroad 
shop “men, machinery and methods.” A picture of George 
H. Logan, general foreman, C. € N. W., the present presi- 
dent of the association, is published on page 5, followed by 
a report of the opening exercises of the convention, the an- 
nual report of the secretary-treasurer and the usual com- 
mittee reports and discussions. The proceedings also contain 
the highly inspirational address by James C. Davis, director- 
general of railroads, on the subject “Responsibilities of Amer- 
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ican Citizenship,” an address which will be remembered with 
pleasure and profit by all those who attended the convention. 


What Our Readers Think 


Loose Crown Brasses 


BINGHAMTON, N. Y. 


To THE EDITOR: 

The question raised by Matthew Devlin, in the April issue 
of the Railway Mechanical Engineer, relative to loose crown 
brasses might be solved by the following procedure: 

Make the brass about one thickness of paper, say, .005 in 
smaller than the bore of the box, and tip the calipers enough 
to allow for the pressure required to force the brass in. It 
will be found that the pressure may be raised considerably 
while pressing in the brass without the box being sprung out 
of parallel. This has the effect of drawing the box together 
and gives a solid fit into the dovetailed annular channels in 
the box, as the brass has to expand to fit on the sides. 

Joun C. Murpocu. 


How Do You Keep Your Reference File? 


Coronation, Alberta, Canada. 
To THE EDITOR: 


I would like to know of a convenient and practical way 
of filing and indexing various private notes that I want to 
keep in connection with my work. For instance, I copy 
articles from your paper and other publications, as well as 
the company’s literature, with the idea of having a compact 
and handy reference library available when needed. This 
material has grown to considerable proportions, but is not 
of much use because the articles I want are not always easy 
to find. | 

Any suggestions that you or your readers might have will 
be appreciated. J. Boyp, 


Locomotive Foreman, Canadian Pacific. 


Defective Air Brakes on Freight Cars 


E Los AnceEtes, Cal. 
To THE EDITOR: 


Air brake defects are regulated the same as any other 
I. C. C. defect but the inspection is not quite so rigid. Most 
of the trouble on this road is in the retainer pipe and re- 
tainers. A great many of the retainer pipes are split, some 
are entirely rusted off and a large number are broken at 
the elbow near the end sill. There have also been cases 
where the pipe has been rusted out on cars equipped with 
wooden end sills. Of course, these defects cannot be found 
until the trains are made up and an air test has been made. 
Such defects have often delayed manifest trains from one 
hour to 114 hours. The officers do their utmost to expedite 
all train movements and sometimes severely criticize the car 
department for such delays. I believe that if all the cars 
were tested at interchange points and placed in good condi- 
tion before proceeding to their destination, there would be 
very few, if any, delavs for the reasons just stated, at cen- 
tral points. A great many foreign cars travel several thou- 
sand miles before such conditions are found. If all roads 
would insist on the air brake equipment being 100 per cent 
before delivery to the receiving line, the most of this trouble 
would be eliminated. 

I would like to have someone else give their views on this 
subject. BRYAN BARTON, 

Gang Foreman Car Repairs, Southern Pacific. 
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Light Mikado, Equipped with Automatic Cut-of Control, Haxling a Dynamometer Car and Test Train 


Service Tests of Automatic Cut-Off Control 


The Control Device Described—What Its Performance on 
Two Railroads Has Demonstrated 


HE totai absence of any means for automatically 
regulating the point of cut-off in steam locomotives, 
up to the present time, is contrary to the almost uni- 

versal use of such regulating devices in the field of the sta- 
tionary engine. From the days of the first steam locomotive, 
the operation of the reverse lever has been by the effort and 


The Engineman’s Back Pressure Gage and Control Panel 


at the direction of the engineman. The development and 
practical application of a mechanical device, therefore, to per- 
form this operation instead of the engineman, marks the 
opening of an entirely new field in locomotive development. 
It is apparent from data already secured that automatic 
control of the point of cut-off provides the possibility of a 
marked improvement in locomotive operation. 


Device for Automatically Adjusting Cut-off 


The mechanical device, tests of which are described in this 
article, is known as the Automatic Cut-off Control, made 
by the Transportation Devices Corporation, Indianapolis, 
Ind. It is actuated by the pressure of the steam in the ex- 
haust passages of the cylinders, and connected to a power 
reverse gear. The controller, or principal part of the device, 
is mounted above the power reverse gear and in front of the 
reverse gear valve. It is contained in a metal box 23 in. by 
18 in., by 13 in., located as shown at A in the illustration of 
the locomotive. 

The controller is connected to all four exhaust passages of 
the cylinders by a one-inch pipe. Exhaust pressure is con- 


veyed by this pipe to the pressure regulator unit of the con- 
troller and also back to the cab where it terminates in the 
back pressure gage mounted on a small control panel shown 
in one of the illustrations. A second pipe connects the con- 
troller with the main air reservoir from which the controller 
obtains its source of power to adjust the reverse gear and 
hence the cut-off. 

Tests made in road service apparently show that, for any 
given locomotive, dependent on type, size and boiler pressure, 
there is a definite constant back pressure which, if main- 
tained constant at all speeds above which it is first reached, 
will permit maximum rated drawbar pull to be developed. 
This back pressure is held constant by lengthening the cut- 
off as the speed decreases and shortening the cut-off as the 
speed increases. Should the boiler pressure change in addi- 
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The Reverse Gear Valve Assembly with Poppet Type Valves 


tion to a change in speed, the cut-off adjustment will be 
made accordingly. The proper exhaust pressure to be main- 
tained is shown by the idle hand on the back pressure gage 
mounted on the control panel in the cab; the actual pressure 
existing is shown by the movable gage hand. 

Once the proper pressure for a particular locomotive is 
determined, the pressure regulator is so set and this setting 
is known as “High.” A second setting, which may be any- 
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thing less than the “High” setting, is known as “Low,” being 
determined by the minimum operating requirements. The 
engineman may change from one setting to the other by 
means of the handle at the right end of the panel, which is 
pointing either on “High” or “Low.” 

Whether the cut-off is to be adjusted by the engineman 
or by the device depends on the throttle opening. A pipe 
is run from the right steam pipe back to a primary control 
valve in the cab. This primary control valve is designed to 
be set so that with the throttle more than 60 per cent open 
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Again the device can be momentarily cut out, even though 
the throttle is fully open and the panel valve is also open. 
To do this the engineman holds his foot on the pedal of 
the foot valve. 

In order to hold any predetermined exhaust pressure 
within the required limits, certain modifications in standard 
reverse gear design are necessary. The modifications consist 
of the poppet valve design of the reverse gear valve to elimi- 
nate the lap and lead of the slide and rotary valves. Lap 
and lead must be of independent adjustment and negligible 
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Speed Records and Track Profile of Two of the Big Four Fuel Test Runs 


the Automatic Cut-off Control makes adjustments of the cut- 
off. 

The air supply from the main air reservoir passes 
through this valve and the action of steam pipe pressure 
is to supply or cut off the supply of air to the controller. 
A small slot in the dial of the back pressure gage displays 


Location of the Controller Box (A) and Poppet Type Reverse Gear 
Valves (C) with Respect to the Reverse Gear (B) 


the word “Hand” when the reverse lever is subject to the 
operation of the engineman and “Auto” when operated by 
the device. 

The engineman can cut the device in or out by the position 
of the throttle, or permanently cut the device in or out by 
turning the valve wheel located in the center of the panel. 


so that fine adjustments and quick response of the reverse 
gear are positive. The valve of this gear is shown in one of 
the illustrations. Since the reverse lever must be always 
available for hand operation and at the same time free to 
move under automatic operation, the quadrant is circular in 
form. With hand control the piston of the small locking 
cylinder at the bottom of the quadrant is against the quadrant, 
holding it stationary. With the Automatic Cut-off Control 
in operation the quadrant is free to rotate and allow the 
lever to follow-the gear. The locking cylinder is controlled 
by the primary control valve, actuated by the throttle 
opening.  § ` 

In operation, the locomotive starts the train with the 
reverse lever in the front corner and the throttle open so 
that the device cuts in as shown by the word “Auto” on the 
gage. As the speed increases the back pressure builds up as 
shown by the gage. If the engine is to be operated at 9 1b. 
exhaust pressure, when the pressure builds up to 10 Ib. the 
pressure regulator actuates the reduction valve and the con- 
troller causes the gear to be hooked up until the pressure is 
reduced to 9 Ib. This will be kept up until the maximum 
speed is reached and the cut-off is at its shortest, when the 
controller is prevented from going into back motion. If at 
any time a grade or other condition should be encountered 
that would cause the pressure to drop to eight pounds, the 
cut-off will be lengthened and nine pounds back pressure 
restored. This may keep up until the reverse lever is again 
in the corner. The differential of one pound above and below 
the constant is as close as practical operation will permit, 
although the controller is said to be capable of one-quarter 
pound differentials. The exact value of the back pressure 
maintained has no bearing on the operation of the device 
which is designed to adjust itself to any pressure to which 
it is set, the characteristics of the locomotive establishing the 
“High” setting and minimum operating conditions, the 
“Low” setting. _ 


May, 1924 


Should the engineman at any time close the throttle, the 
reverse lever will remain where it was before the throttle was 
closed, and not go to the corner. The engineman, when the 


device is cut in, cannot move the reverse lever to any other 


Front View of the Locomotive Cut-Off Controller with the Cover 
Removed—(A) Duplex Pressure Reguiator, Set to Hold Desired 
Exhaust Pressure Constant; (B) Reduction Valves Opened by 
Pressure Regulator, Left Valve Lengthening and Right Valve 
Shortening Cut-Off; (C) Distributing Valve, which Feeds Alr to All 
Operating Parts on Impuise of Reduction Valves; (D) Operating 
Cylinder, Which Moves the Mechanical Connections to the Reverse 
Gear; (E) Cylinder Supply Valve, Feeding Air to and Exhausting 
Air from the Operating Cylinder; (F) Reversing Head, Governing 
the Operation of Piston in Operating Cylinder; (G) Primary Ad- 
justment Speed Regulator, Which Governs Rate of Adjusting 
Long Cut-Offs. 


position than that fixed by the controller. He may, however, 
turn from “High” to “Low” setting, which will immediately 
change the cut-off to the lower exhaust pressure. To control 
properly the pulsations of the exhausts at low speeds, a uni- 


Rear View of the Controller—(A) 


Secondary Adjustment Speed 
Regulator, Governing Rate of Adjusting Long Cut-offs; (B) in- 
tercepting Valve, Which Stops Cut-off Adjustment When Longest 
Cut-off Has Been Reached; (C) Cam Cylinder, Which Determines 
Whether Operating Cylinder Will Lengthen or Shorten Cut-off; (D) 
Friction Cylinder Which Maintains Cut-off as Set by the Machine; 
(E) Operating Rod, Connected to the Reverse Gear Floating Lever 
by Reach Rod; (F) Ratchet Wheel, Rotated by Opposing Dogs 
Actuated by Operating Cylinder Piston 


flow fitting is imserted in the back pressure line between the 
cylinders and the controller. 

The locomotive engineman has no guide other than a 
varying degree of experience to assist him in determining 
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the proper cut-off to use. Again because of the many other 
duties, the attention to which is vital to safety, he is deprived 
of time, particularly continuity of time, to adjust cut-off. It 
is the function of the Automatic Cut-off Control to provide 
accurate and constant adjustments of cut-off and to do this 
without the attention of the engineman. 


Nickel Plate Tests Automatic Cut-off Gontrol 


The effect on speed and drawbar pull of cut-off regulation 
as performed by the engineman and by the Automatic Cut-off 
Control under competitive test conditions is shown graphically 
in a chart typical of a series taken from dynamometer car 
tests of a Nickel Plate light Mikado locomotive, stoker fired, 
on a three-mile section of test track. Each run required about 
15 min. The maximum grade was 42.24 ft. per mile, and 
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A Comparison of Draw Bar Pulls, Speeds and Cut-Offs Developed 
in the Dynamometer Car Tests on the Nickei Plate 


the maximum track curvature 2 deg. The same train was 
backed up to the starting point for each test, the engine and 
crew being the same in each case. 

The results of these tests, as borne out by the charts, may 
be summarized as follows: 

1—There was no appreciable difference in the minimum 
speeds of the respective trains over the grade where minimum 
speeds would naturally be expected. 

2—There was a decided difference in the cut-offs used by 
the enginemen and by the Cut-off Control. In starting the 
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train, the reverse lever remained in the corner longer with the 
Cut-off Control than when operated by the enginemen, but 
this was an advantage in getting more quickly to the higher 
speeds and shorter cut-offs. In slowing down, the Cut- 
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tained by the enginemen, regardless of the longer cut-offs used 
by the latter. | 

4—The time performance between mile posts was generally 
in favor of the Cut-off Control. 


> ` k 


General Piping Diagram of the Automatic Cut-off Control 


off Control did not hook down the reverse lever as quickly as 
the enginemen did. In running, shorter cut-offs were used 
and for greater periods of time when the Cut-off Control was 
in operation. 

3—The Cut-off Control generally showed equal or better 
speeds, drawbar pull and drawbar horsepower than those ob- 


4 


The Reverse Lever Assembly Includes a Circular Quadrant Which 
is Held Stationary with Respect to the Bracket, for Hand Opera- 
tion, by the Locking Cylinder at the Bottom of the Bracket 


5—The enginemen as a rule anticipated the grades by 
lengthening the cut-off in advance of the train actually being 
on the grade. The Cut-off Control did not lengthen the cut-off 
until the grade resistance had actually made itself felt upon 
the train, this being particularly noticeable between mile posts 
38 and 37... It-is evident that if shorter cut-offs can be used 
without lessening the drawbar pull or speed for short runs, 
the cumulative effect over the entire division will be conducive 
to lower fuel consumption and better time and tonnage 
performance. : 

Because of the shortness of the Nickel] Plate tests it should 
be noted that the enginemen were in a position to devote all 
the time necessary to adjusting the reverse lever and to take 
advantage of their knowledge of the road-bed gained through 
years of experience. They could also look ahead and on 
approaching a grade take advantage of any peculiarity which 
might make the lengthening of the cut-off advisable had such 
a thing been the proper thing to do. The fact is that the 
enginemen really lengthened the cut-off at the wrong time 
because of their mental attitude as to the necessity for it. 


Fuel Economy Tests on the Big Four 


In order to determine the effect of the Automatic Cut-off 
Control on fuel consumption this equipment was applied to a 
C. C. C. € St. L. Mikado locomotive, No. 160, and a series 
of tests run between Springfield, Ohio, and Bellefontaine, 
Ohio. Tests made on the same class of locomotive over the 
same territory, in April, 1923, had indicated that 13 1b. back 
pressure was the proper setting for the automatic cut-off gov- 
ernor, and this setting was used during the fuel tests. 

A total of four runs were made in the eastward direction 
between Springfield and Bellefontaine, two runs with the 
cut-off controlled by the engineer and two runs with the cut- 
off controlled automatically. The same train was used during 


@ 
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each test, but due to heavy rains during the second, third and 
fourth tests the train, which consisted entirely of loaded coal 
cars, gained in weight. An allowance of four per cent of the 
total weight of lading was added to the original weight to 
offset this factor. 

The coal burned during the tests was loaded from one car, 


held for this purpose at Springfield, thereby keeping the grade 


of coal burned constant. Coal was weighed onto the tank 
previous to each run, and the coal left at the end of each run 
was weighed off. In addition, the weight of the coal fired 
before and after each test was taken. The coal figures for 
the test runs, therefore, include only coal actually burned 
from the start to the finish of the runs. 

In order to make the four runs truly comparable, it was 


Taste I—GENERAL Data AND Resutts or Bic Four FuzL Test Runs 


Run 1 Run 2 Run 3 Run 4 
Hand Auto Hand Auto 
Actual train tonnage.............. 3,597 3,701f 3,7141? 3,714? 
Adjusted train tonnage............ 4,347 4,451 4,464 4,464 
Running time, min, bridge 295 to 
GO ig eee ke ot ase Wee wees 158 176 171 169 
Standing time, min................. 139 158 186 228 
Total time on road.........o...... 297 334 357 397 
Average running speed, m.p.h....... 2 10.1 10.4 10.5 
Av max. s between stops, 
DA da e a 6.3 14.1 14. 14.1 
Min. speed over ruling grade, m.p.h. 9.5 4.0 3.5 5.0 
Average steam pressure, lb. per sq. in. 191 195 192 194 
Coal fired Dira sarao ins 14,713 13,709 15,631 12,960 
Water evaporated, lb. (10 per cent 
return by heater)............... 91,135 92,730 95,480 96,525 
Lb. water evaporated per Ib. coal 
FOG. : ite Gs eae ee oinweews we cee ae's 6.19 6.76 6.10 7.45 

Lb. coal fired per 1,000 gross ton 
miles: wie chews ace ee bees 138.8 125.4 142.7 118,1 
128.9" 


t Includes 103.8 tons, estimated increase in train weight due to rain during 
test runs 2, 3 and 4. 
* Based on mileage to point of stall at mile 104.7. 


necessary to keep the number and location of stops and starts 
constant. For this reason, every siding was entered, and 
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Foot Valve for Temporarily Cutting Out the Automatic Cut-Off 
Control 


the moves in and out of each siding were the same on each 
run. The speed records, two of which, together with the 
track profile, are included, show how closely the moves of 
the test runs compare. 
_ The tank of the locomotive was calibrated and water read- 
ings taken at each stop. The feed water heater was credited 
with a 10 per cent return to the tank during each run. The 
r engine was cut in at all starts, but was not used on 
the ruling-grade, Powell’s Hill, during runs 1, 2 and 4. On 
run 3, with hand operation of the cut-off, it was necessary 
to cut in the booster near the top of the hill. 
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The standing time in sidings was kept as constant as pos- 
sible. The time standing was greater on runs 2 and 4, with 
the cut-off controlled automatically. This, without doubt, 
caused a slight increase in coal consumption but no effort was 
made to estimate the amount. Runs 1 and 2 were made with 
different engineers, while runs 3 and 4 were made with the 
same engineer. 

The stall which occurred between West Liberty and Gest 
Yard on run 4 was due to a shower which caused bad rail 
conditions, and inability to get sand to the rail resulted in 
the engine slipping. A train following pushed the test train 
about 30 car lengths after which Engine 160 handled the 
train alone. The coal consumption per ton mile, for this 
reason, was calculated up to the stalling point and also 
including the stall. 

The general averages developed by the test runs are given 
in Table I. From the standpoint of fuel economy, the two 
automatic cut-off runs show an increased water evaporation 
rate and a decrease in coal consumption per ton mile as com- 


pared with the two runs where the cut-off was controlled by 


Gross Ton Miles 


Lb. Water Evaporated Per Lb. Coal Fired Per 1,000 
Lb. Coal Fi red 


Cut-Off Controlled by Engineer 
B Cut-off Controlled Automatically 


Graphical Comparison of Big Four Fuel Test Results 


the engineer. The results indicate that with this class of loco- 
motive a gain of approximately 10 per cent in water evap- 
orated per pound of coal fired and an approximate decrease of 
10 per cent in coal consumed, may be expected by auto- 
matically controlling the cut-off. 

It should be noted that the actual running time on all 
tests, with the exception of the first where the lading was 
dry and the train lighter, is nearly the same. The more 
effective firing under the constant draft conditions held by 
the automatic cut-off combined with more uniform accelera- 
tions from stops, account for the increased rate of evapora- 
tion and reduced coal consumption, indicated graphically in 
one of the charts. 


Operating Results in Slow Freight Service 


The effect of better average drawbar pull and speed on 
economic operation is shown by the following operating data 
taken from competitive cut-off control tests in slow freight 
service on the Cincinnati Northern, a subsidiary of the Big 
Four: 


i Engine with Per cent, 
All engines automatic iner 


same class cut-off production 
Average miles per hour, total time...... 10.1 11.3 soas 
Average gross ton miles per hour, 1,000 32.61 39.2 20.2 
Average gross tons per train.......... 3,239 3,477 .... 


This shows the accumulated effect on the rate of produc- 
tion, in terms of 1,000 gross ton miles per hour, of regulation 
of cut-off to develop maximum rated drawbar pull at each 
speed. 

It is interesting to note that increased tonnages do not 
reduce the speed as much as might be expected when the cut- 
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off is adjusted automatically. This is clearly brought out by 
the following comparison, over the same territory and service: 


Actual train tonnage Speed, running time, m.p.h. 


3,300-3,400 15.2 
3,400-3,500 14.6 
3,500-3,600 14.8 
3,600-3,700 14.4 


Certain mechanical and operating advantages, claimed for 
the automatic control of cut-off and substantiated in vary- 
ing degree by the tests, are as follows: 

1—Standardization of exhaust nozzle sizes. This is 
possible because the locomotives are uniformly operated as 
to cut-off. 

2—Elimination of water stops. The proper use of cut- 
off saves water and eliminates certain stops that are now 
occasionally made, requiring the maintenance of water sup- 
ply stations that may otherwise be eliminated. 

3—Uniform conditions of firing. Constant back pressure 
provides constant draft and firemen do not have to carry 
excessive fires in anticipation of a heavy pull on the fire 
because of the sudden use of long cut-offs. 


RAILWAY MECHANICAL ENGINEER 


Vor. 98, No. 5 


4—Shock on reciprocating parts is lessened. As the 
pistons are opposed by a constant exhaust pressure, they are 
not subject to shocks where this pressure varies widely. 

5—Lubrication protection in drifting. The back pressure 
gage is calibrated to register a vacuum; if in drifting the 
throttle is shut off only to the extent that no vacuum is created 
in the exhaust passages, no smoke box gases will be drawn 
into the cylinders to destroy lubrication. 

6—FElimination of valve setting errors as they effect cut- 
off. It is difficult and practically never possible to set the 
valves so that the same quadrant notch on all engines of the 
same class will give the same per cent of cut-off. As the 
Automatic Cut-off Control adjusts the cut-off independent of 
any mechanical condition as to reach rod length, the proper 
cut-off is used regardless of errors of this nature. 

7—Safety of operation. Many times on critical pulls the 
engineman is required to watch for signals, the brakes, the 
sand, the injector and the throttle to keep from slipping. A 
moment lost in handling the throttle and sand may cause 
slipping and stalling of the train. 


Standards for Paintng Cars and Locomotives 
Many Practices Which Have Been Successful Are Reported to 


Equipment Painting Division 


S the committee was handicapped by circumstances 
which prevented meetings being held during the past 
two years it was, therefore, deemed advisable to sub- 

mit reports as drawn up by individual members of the com- 
mittee covering the various subjects and questions placed in 
their hands for consideration. Definite recommendations as 
a committee were withheld for the reasons stated. The sub- 
jects considered were twenty-four in number, part of which 
follow: 


Subject No. 5—Finishing Interior of Steel Passenger 
Cars 


B. E. Miller: The best method consists in providing a 
smooth surface in the usual manner and then graining it in 
imitation of natural wood. From the standpoint of appear- 
ance, mahogany is perhaps preferable, particularly if the 
surface, after having been grained, has had two coats of rub- 
bing varnish and has been rubbed down to a smooth, dull 
finish with pulverized pumice stone and water or oil. 

This method is expensive but it has its good points. For 
instance, a dull, rubbed finish does not show up finger marks 
or other blemishes nearly as conspicuously as one which has 
been allowed to go in gloss, in which case all varnish im- 
perfections and particles of grit are bound to show up. Not 
only is the dull, rubbed finish pleasing to the beholder, but 
it is easily taken care of. The grained surface, because of its 
mottled effect and unevenness as to depth of colors, is also 
of help in obscuring blemishes incident to wear and use. 

The maintenance of a grained surface is expensive because 
many portions of a car interior are subjected to severe usage. 
By friction and abrasions, varnish and graining color are 
removed in spots, exposing the ground color in a conspicuous 
manner. Spots of this kind cannot be touched up or hidden 
successfully. Frequently large panels have to be refinished 
in order to hide a comparatively small imperfection. This, 
perhaps, is as great a drawback to the system of graining 
car interiors as any and has caused many roads to adopt a 
cheaper practice by painting with opaque or solid colors. 

A second method, though probably inferior to the grained 

“Abstract of the committee report submitted at the mecting of the Amer- 


ican Railway Assciation, Equipment Painting Division, held at Chicago, 
September 4, 5 and 6. 


surface, consists in surfacing up and painting in single or 
parti-colors, then varnishing and rubbing to a dull finish. 
Durability will be equal to method No. 1, though there are 
few who would not prefer to have the surface painted and 
grained. We have been used to natural wood on the interiors 
of cars for so many years, that for a while, at least, the public 
will cling to it until general usage has brought about a change 
of tastes. 

A third and still cheaper method, though practical and 
durable, consists in painting with two coats of a durable 
enamel, the surface having previously been painted and 
smoothed up in the usual way. If the craftsman is careful 
in applying the material and avoids dirt or grit, a very 
acceptable appearance is provided. A dull appearance can 
be secured by rubbing with pulverized pumice stone and water 
or oil, which will also get rid of any gritty appearance or 
other conspicuous imperfections. It is very seldom done, 
however. This method is the cheapest of the three and for 
ordinary steel passenger car interiors is considered good 
enough by a number of roads. It is also to be preferred 
from the standpoint of maintenance, it being the easiest to 
touch up and keep in presentable shape. 

It is difficult to decide which of these three methods is the 
best, as there is little difference in durability. As to appear- 
ance, there are few who would not have a preference for the 
grained surface and accept the other two methods in the 
order named. It then remains a question as to how far a 
road is willing to go to make its equipment attractive as to 
appearance. 


Subject No. 7—Treatment for Steel Underframes 


D. A. Little: The only effective thing is the sand blast. 
but as this is almost impractical owing to the fact that neither 
time nor opportunity is allowed, wire brushes are the next 
best thing to use. However, even this is not generally prac- 
ticed for the same reasons. As a primer I would say that 
graphite or a good mineral paint similar to standard weight 
car paint is about the best and cheapest to use for this pur- 
pose, providing time and opportunity is allowed—otherwise. 
no, as it is only a waste of material and labor to paint over 
dirt and grease. I would say the same in regard to coal 
spaces and tops of tenders undergoing repairs. Of course, 
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the new tender frames and coal spaces are always painted. 
W. H. Truman: The best method for removing scale and 
rust from steel underframes, where sand blast is not avail- 
able, is to use a hammer made for the purpose with both 
ends sharp to crack the scale, then scrape with a scraper 
made from a file, then thoroughly rake with a wire brush. 
The best primer for this class of work, after the surface 
has been thoroughly cleaned, is to apply one coat of princess 
metalic, mixed with 24 linseed oil and 1 spirits turpen- 
tine where time will permit, then finish up with one coat of 
lamp black ground in linseed oil or a good substitute oil. 


Subject No. 8—Care of Ventilators and Deck Sash 


C. A. Cook: It is becoming more and more evident that 
constant care is essential in connection with these parts of 
our steel passenger equipment if they are to be preserved from 
corrosion and decay even for a minimum period of service. 

We know full well the importance of the initial treatment 
of these parts if the maximum life and service of the steel is 
to be secured. Assuming that the utmost care has been given 
the steel both in its preparation and protection, we can feel 
that it has been given a fair trial in its initial treatment. 

The danger lies in allowing corrosion or rust to get a start. 
This can be avoided only by vigilant inspection. If rust is 
found at any point it should be removed thoroughly and the 
parts repainted. It is a safe course to confine inspection of 
these parts to the periodical shopping of the cars, but that at 
terminal points frequent inspection should be given. 

The summary is, that the proper care of the ventilators and 
screens of steel passenger cars, lies in frequent and care- 
ful inspection, prompt removal of all rust or corrosion, and 
immediate protection by painting. 


Subject No. 10—Prolonging the Life of End Struc- 
tures of Express, Baggage and Mail Cars Con- 
structed of Wood by Sanding 


J. H. Kahler: The practice of sanding the ends of this 
class of equipment is a good means to prevent cinders cutting 
away the painted surface and exposing the wood to the ele- 
ments. It is my opinion that a thick coating withstands 
cinders longer than a thin coating; also that if a material of 
a rubber-like nature were applied it would stand the wear of 
the cinders much better than the present practice of applying 
mineral paint and sanding. The sand of course retards the 
cinder cutting, but when the sand is cut away, the paint 
underneath perishes more rapidly, so that if this paint coat- 
ing were of a rubber-like nature and if enough of it were 
applied, it would be an improvement over sanding, as the 
cinders would bound off without cutting off of the coating 
to any great extent. At least it would make a surface that 
could be cleansed whereas the sanded surface is hard to 
clean and it is difficult to remove the grease thrown up from 
the wheels. 


Subject No. 18—Treating Tenders for Painting, Where 


They Have Been Cleaned with Washing Fluid 


J. H. Kahler: To do this we use the material to suit 
conditions. If strong soap does not remove it we use weak 
lve and scrub into this with a palmetto fiber scrub brush, 
placed on a handle. Where conditions demand in different 
spots, we use also benzine and kerosene mixed, along with 
the use of a wire scratch brush. We try to keep ahead of the 
lve by the use of water in rinsing off frequently while clcans- 
ing; after it is dry a thorough scouring with emery cloth 
makes it ready to receive the painting. 


Subject No. 21—Maintenance—Paint and Varnish on 
Locomotives 


J. H. Kahler: I think it good practice to have one or more 
painters stationed at the enginehouse to repaint minor parts 
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of the engine when held for repairs. Occasionally an en- 
gine is in long enough to give it a thorough cleaning and re- 
coloring that makes it look “just out of shop.” The 
cleaning of the engine proper should be done with an oil 
cleaner after grease and oil have been removed with kerosene 
and the oil cleaner must be thoroughly removed. The cistern 
is a different proposition owing to more or less sweating 
being present. Here I think it a good plan to wash off with 
weak soap and water and kerosene oil to remove all greasi- 
ness and grit and follow up with a varnish renovator. 

The greater part of this kind of work should be done 
during the summer months as the winter months are not so 
favorable. Where there is no striping on engines this prac- 
tice results in better appearance and protective qualities, but 
where striping is done on drivers, cab or tender, it is not 
possible to do this in so short a time and the result is the 
engine goes into service with a cleaned and touch up job, 
instead of a complete recolored appearance. This work can 
be done with varnish added to engine finish until the engine * 
gets general repairs again. l 


Subject No. 23—Varnishing Locomotives by the Spray 
System 


D. A. Little: I am opposed to the use of the spraying ma- 
chine in varnishing surfaced work as the material will not 
flow out as nicely as when applied with the brush. 

It is quite practical, however, to spray tender trucks, pony 
trucks and main engine frame provided you do not get into 
trouble with machinists who are working on the engines. They 
will not tolerate its use and from a hygienic standpoint I 
consider spraying paint wrong. 

J. H. Kahler: I have never been in favor of applying 
varnish with the spray machine; being one of the first to use 
the spraying method and having tried the spraying of engine 
black to tenders, I draw the line at varnishing. We all 
know the most important operation in applying varnish is to 
get a perfectly even distribution, so that flowing will be 
exactly the same at every part of the surface. Then comes 
the careful wiping and slicking up to avoid sags and runs 
to insure a perfect surface. Can the spray machine accom- 
plish all this? I have my doubts, when taking into con- 
sideration the difference between a clear liquid varnish and 
a mixed paint composed of oil and pigment which holds the 
oil in suspension, while the varnish has no pigment to rely 
on. I should want to follow up the spray machine with a 
brush if I were to spray varnish on a cistern covered with 
rivets in order to avoid runs or sags. 


Subject No. 24—Painting a Locomotive and Parts 
Practical to Paint with Spraying Machine 


J. H. Kahler: What the best methods are for painting en- 
gines is hard to determine, as the same rule could not be ap- 
plied to all shops owing to climatic conditions, shop practice 
and shop conditions. I can only say how I would do the 
work with economy, at the same time considering durability 
and appearance. 

We all know that a clean engine looks far better than one 
not cleaned. The main object is to paint them so that the 
cleaning may be done without much effort or expense; to 
bring this about the surfaces should be filled up smoothly 
and protected with enough varnish to make for durability. 
For economy’s sake, all striping may be omitted. When we 
consider the hard life of an engine, out in all kinds of 
weather and the amount of dirt accumulation it picks up, it 
seems to me that durability should be the main factor, and 
the appearance would depend on the amount of cleaning 
done. 

A durable smooth surface depends largely on the founda- 
tion, which in turn depends entirely on the priming coat 
which should be carefully prepared. In building up the sur- 
face care must be taken in handling the putty and glazing 
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coats in such a manner as to eliminate to a great degree the 
necessary cutting down to a smooth surface. On this surface 
one coat of flat color is to be applied and followed with one 
coat of varnish color. Lettering is to be placed on this coat 
and the surface given two coats of finishing varnish. 


RAILWAY MECHANICAL ENGINEER 


VoL. 98, No. 5 


The spray machine can be used to great advantage and a 
saving in time and labor on such parts of locemotive as 
frames and spring rigging, brake rigging, engine trucks, 
tender trucks and frames and when boilers are to be painted 
before lagging is applied. 


The Qualities of a Successful Foreman 


Standing Between His Management and His Men, His Great 
Responsibility ls That of Leadership 


By R. E. May 
Car Foreman, Chicago & Eastern Illinois, Danville, III. 


UCCESS is not measured by the position one attains or 

the salary he gets, but by how well he is doing his job. 

Is he putting 100 per cent effort into the work? Is he 

using all the talents and knowledge he possesses in carrying 
it out? pe aha 

A foreman to be successful should be of the highest type 
morally. He is the personal contact between the men he 
supervises and the company for which he works. The men 
form their opinions of that company largely from the type of 
man the foreman is. The public which is an important factor 
to be considered, also forms its opinion from its association 
with the local officers. The supervisors should, therefore, be 
in a position to command respect and confidence. 

The foreman should have confidence in the company for 
which he works if he is to be in a position to inspire that 
confidence in others. If there is any one thing that needs 
developing and stimulating on the railroads, it is confidence. 
We have needed it in the past eighteen months in the training 
of new men and in developing in them a broader conception 
of railroading than a mere source of wages. 

Next, the foreman should be considerate. He should 
have consideration for the company he represents, considera- 
tion for the public the company serves, consideration for the 
men he supervises, consideration for the other branches of 
the work in which he is not directly interested. 

He should also possess knowledge, not only of his particu- 
lar job, but of every phase of the business in which his com- 
pany is engaged. This will give him a broader view and he 
will be better able to understand and serve his company. Of 
course, he should specialize on his particular job. He should 
have some definite plan in mind. In other words, he should 
always know what he wants to do, but he should not be 
afraid to ask questions and find out why things are done 
a certain way and why they cannot be done a better way. 
Big things are seldom accomplished by one mind. If he has 
an idea that is good, or that he thinks is good, then he should 
submit it to the test of criticism. If it stands the test, then 
the chances are that it is practicable. Knowledge is obtained 
in three ways, by reading the experience of others along 
similar lines, by getting the actual experience and by asking 
questions. 

The bigger you measure up to your work, the easier you 
will find it and the swifter will be your progress in it. 
Foremen often become discouraged because they do not 
advance faster. They think they are being held back while 
someone else gets the coveted place. It is often said that the 
other fellow has a pull or is lucky. But in nine times out 
of ten it is preparation and knowledge that has put him 
ahead. The man who expects to win success without self- 
denial and self-improvements stands about as much chance as 
would a prize fighter in the ring without first having trained 
for the bout. 


The foreman should have a spirit of co-operation. Work- 
ing with others means not being afraid that you are doing 
too much and the other fellow is doing too little. A first- 
class man gives all there is in him because he knows that 
the most he can give is little enough. He never bothers about 
the possibility of contributing more than his share. 

What the railroads are looking for and what they need 
is men who cannot become satisfied with themselves; men who 
consider what they have done as a fraction of what they 
could have done. Only a man of this type can truly co- 
operate and in order to get things done, there must be co- 
operation. 

Most men are afraid of responsibility; they are willing to 
venture an opinion, but when it comes to deciding on definite 
action they like someone else to take the final step. It takes 
a lot of work and study to fit one to discharge a responsi- 
bility with accurate and positive judgment. When one 
assumes responsibility for a thing, however, he becomes in- 
terested, and he begins to get things done. 

One of the greatest responsibilities of a foreman is that of 
assuming a personal leadership over his men in all matters 
affecting their attitude toward the company. In order to do 
this he must have a good knowledge of human nature. A 
foreman’s task is to make every worker in his unit as efh- 
cient as possible. The achievement of this task makes it 
necessary to consider every one of his workers from the three 
points of view of capacities, interests and opportunities. 

Capacities are those attainments of mind and body which 
a worker is able to bring to his work and which, if he chooses. 
he can exercise in its performance. It has been said that 
each one of us is a symposium of what he was born with plus 
what he has acquired through personal experience. Expen- 
ence in this sense includes education and training. If it were 
possible to tabulate a list of man’s capacities, it would prob- 
ably include such characteristics as physical health, physical 
strength, eyesight, hearing, temperament, appearance, judg- 
ment, initiative, aggressiveness, thoroughness, disposition, 
education and general or specific knowledge. 

Interests are the springs of action which make capacities 
work. When interest is co-ordinated with capacity, then the 
individual must of necessity become an efficient worker if he 
is given the opportunity. 

This brings us to the third point. Opportunity does nct 
necessarily mean opportunity for advancement, but oppor- 
tunity to make use of the abilities with which he is endowed 
by inheritance, environment or experience. Now if we have 
a worker in a position where he has no opportunity to exer- 
cise his ability, then it is wasted so far as its benefit to the 
company is concerned. 

It would be hard to find a man who is perfectly balanced 
with respect to these three fundamentals. If one had ca- 
pacities suited to a certain kind of work and the opportunity 
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to exercise them, but lacked interest in that particular work, 
there is no need for me to tell you that he would not be 
eficient. You might compare him with a locomotive with its 
boiler, firebox, cylinders and pistons as capacities, which it 
can put to work to develop power, provided the fire and steam 
pressure are there also. Men are equipped with brains, eyes, 
arms, legs and health, capacities they can put to work pro- 
vided they are quickened by the fire and steam of interest. 
I cannot emphasize interest too strongly because without it 
our capacities and opportunities avail us nothing. 

It is a common failing with most of us to attribute to 
others the desires which actuate ourselves. If we go to the 
theater and see a good play, we tell others about it and want 
them to see it. The foreman must first himself be interested 
to arouse interest among the men he supervises. Men who 

' have the interest, and opportunity, but lack the capacities, 
within a short time make more efficient workers than men 
who have capacities and opportunities, but whose interests 
were out of adjustment. 

If a foreman has a man who has both capacities and in- 
terests, then he should provide him with an opportunity to 
exercise them to the fullest. If the man has capacities for 
some other branch of the work over which the foreman does 
not have jurisdiction, then he should confer with his superior 
in trying to place this man where he will be interested, con- 
tented and most useful to the company. 

Possibly exceptions will be taken to these methods and it 
will be said that if a man doesn’t want to work then he should 
be discharged. ‘That was the old order of things, when the 
foreman discharged one or two men to put fear into the 
others. Men cannot work to the best advantage to them- 
selves and the company through fear. Men must be led to 
believe that they are an important part of industry, the 
success of which depends on how well they do their work. 
Men should also be taught by the foreman that the company 
esteems them for more than what they produce. 

A foreman should never make promises to his men that 
he cannot fulfill. He should be fair and just and when he is 

asked a question, no matter how simple it may sound to him, 
he should endeavor to answer it to the complete satisfaction 
and understanding of the one who asked it. 

It makes no difference how much the management believes 
in a square deal for its employees or how much it believes 
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A foreman should be familiar with costs. He should know 
approximately the cost of a siding board, a flooring board, 
or any other material that is likely to be damaged by push 
cars or wheels when lying on the track or where other ma- 
terial is thrown on top of it and it is damaged so that it is 
not fit for further use. Bringing too much or the wrong 
kind of material out to a car, then leaving it to be thrown 
around until it is not fit to use should be avoided. If each 
employee knew that a certain item of material represents a 
certain sum of money and was impressed with that idea by his 
foreman, there is no ddubt but that within a short time he, 
too, would manifest a like interest and within a year’s time it 
would be hard to estimate the saving that would be accom- 
plished. It is the mutual interests of employer and employee 
that brings about harmony and success. Too often we become 
used to seeing things done a certain way in the handling of 
material that we do not stop to realize the amount of money 
spent to replace it. If we were made the proposition of buy- 
ing the material we use from the store department and paying 
for it in cash with the responsibility of having to make up 
any money that was mis-spent or spent for material not 
needed, I am sure we would practice more economy. 


A Heavy Six-Wheel Switch Pagie 


N order of six-wheel switching locomotives has recently 
been delivered to the Union Railroad by the Lima Loco- 
motive Works, Inc., which are heavier and more power- 
ful than most locomotives of this type. The locomotives haye 
a total weight of 182,000 lb., averaging about 60,700 lb. at 
the rail per pair of drivers, and develop a maximum tractive 
force of 42,900 lb. y 
In mechanical details the design is straightforward and 
rugged. Both as to cylinder power and boiler capacity, how- 
ever, the locomotive is unusually large for this type. The 
cylinders are 22 in. in diameter by 28 in. stroke. The boiler, 
which has a total evaporative heating surface of 2,191 sq. ft. 
and 506 sq. ft. of superheating surface, is 72 in. in diameter 
outside of the front ring. It has 183 2-in. tubes and 28 


5/2-in. flues, which are 15 ft. in length over the tube sheets. 
It is of the straight-top type with the center line 9 ft. above 
the rail which, with the firebox set back of the drivers, gives 


Heavy Six-Wheel Switcher Built for the Union Railroad, by the Lima Locomotive Corporation 


M providing opportunity for advancement or in building 
men up to higher ideals and a broader conception of their 
responsibilities and service, if the foreman who has the 
Mirect supervision is not actuated by the same high stand- 
atds, those of the management will avail nothing. The 
Company, the same as the employees, will be the loser. 

I do not mean to infer that a foreman should accede to 
every demand. But he should be in a position to defend and 
plain whatever action be taken. A foreman should defend 
me principles of the company and endeavor by word and 
ition to endow others with the same attitude. 


a throat 1934 in. in depth from the bottom of the mud ring 
to the bottom of the back barrel course. The firebox meas- 
ures 775% in. by 72% in. inside and has a horizontal grate 
38.9 sq. ft. in area. 

These locomotives are considerably larger than the stand- 
ard six-wheel switch engine design of the United States Rail- 
road Administration, but are not as heavy nor as powerful ` 
as the locomotives of this type operated by the Terminal Rail- 
road Association of St. Louis which were built in 1916. Ref- ` 
erence to the comparison of the principal dimensions and 
ratios of the three locomotives shows, however, that the Union: 
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Railroad locomotive has much the more. liberal allowance 

of heating surface in proportion to the tractive force, 

although the proportion of firebox heating surface to total 

evaporating heating surface is considerably smaller. 
COMPARISON OF S1x-WuHerEL SwitcH ENGINES 


T. R. R.A. of 

Name of road..........ee00. Union U.S. R. A. St. Louis 
Cylinders, diameter and stroke..22 in. x 28 in. 21 in. x 28 in. 22% in. x 30 in. 
Tractive force......s.sss.so. 42,900 Ih. 39,100 lb. 45,500 Ib. 
Weight on driverS........... 182,000 1b, 165,000 Ib. 198,000 Ib. 
Diameter of driverS........... 51 in. 51 in. 51 in. 
Boiler pressure........oo.ooo.. 190 lb. 190 Ib. 180 1b. 
Total evaporating heating sur- $ 

ACE os daa . 2,191 sq. ft. 1,886 sq. ft. 2,508 sq. ft. 
Superheating surface........ . 506 sq. ft. 442 sq. ft. 460 sq. ft. 
Combined heating surface..... 2,697 sq. ft. 2,328 sq. ft. 2,968 sq. ft. 
Grate 860 AA 38.9 sq. ft. 33 sq. ft. 41.4 sq. ft. 
Tractive force x diameter driv- 

ers => comb. heating surface. 633.4 856.6 781.8 
Firebox heating surface, r 

cent of evaporating heating 

UT ii Knees 4.2 7.3 7.6 


The tender tank is of the rectangular type and neither the 
tank nor coal pit is carried high enough to obstruct the vision 
to the rear from the cab. The tender frame is of the built- 
up type and is carried on arch bar trucks which are fitted 
with elliptical springs. The tender has a capacity of seven 
tons of coal and 7,000 gallons of water. 

Interesting features of Union Railroad locomotives are the 
platforms to which access is obtained by side steps of the 
passenger car type, both at the front end of the engine and 
the rear end of the tender. The forward platform is placed 
over the front deck casting, with the steps placed immediately 
back of the cast-steel bumper, while the rear platform is 
carried on an extension of the underframe. Both the plat- 
forms and the running boards along the sides of the boiler are 
protected by railings of chain supported by columns placed 
along the outside of the running boards and the outer ends 
of the platforms. 

The principal dimensions and data are shown in the fol- 
lowing table: | 


Vor. 98, No. 5 
O Union 
Type of  ocomouve sis i406. 05's ips cd a a 0 8 . 0-6-0 
Service nión se dongs Gina sre HG eas e Soe uae & AE Switching 
onder: diameter and stroke. ......cccccccccccsccccceses 22 in. by 28 in. 

alve gear, CY DE 5c keane osie IA ewes SOO ole OSS Saree Os Walschaert 
Valves, piston type, S1Z6 6 cies 5 60's 60 ob win sed 00 9.0.6 O08 Oe ee Nios 8 o 0  « 11 in 
Maximum travel cso e550 cvs e AAA ESA E in, 
Quiside TD seei ree Oia AAA wie aes WR 05 Siew eo ee RNE in. 
Exhaust clearance 6 6s oo 05.6 seas 6 0.0 once, nereseno sinse sn óns rn ees ie 0 in 
lead in full gear hice os Se kate eve Saw ee a ar % in 
Weights in working order: 
Oir drivërs adas a AAA AAA As 182,000 1b. 
Total. egine ina tc AAA ene So ag Owes 2 182,000 1b. 
Tendër O Eee a ia 127,200 1b. 
Wheel bases: 
Driving ¿rias DEE OE A ee AA AA AAA 11 ft. 
Total engine and tendria Dn AE 47 ft. 3% in. 
Wheels, diameter outside tires: 
Driving dl RA IA AE 51 in. 
Journals, diameter and length: 
Driving SAIN. A 10 in. by 13 in. 
Driving,- others ria eee Daa We ewe Oe aes 10 in. by 13 in. 
Boiler: 
DIDIER WEE ow Oe Nee RwOES Straight top 
Steam Pressure ..coooooocorcoommorconsrocsossscsrccsrcanrsoso 190 Ib 
Fuels kind A aaa e Gud aie RS ge Oo bw reas BAL Re ws Bit. coal 
Diameter, first ring, inside......ooooooooooooooooonsrrrnosnnass. 72 in. 
Firebox, length and width......ccccccsccccscccsvece 77% in. by 72% in. 
Arch tubes, number ......sssesssscsosoosoesssosesossosossosososscas 4 
Tubes, number and diameter.......oooooooooooooooooooos» 183—2 in. 
Flues, number and diameter .........ooooooooooonoonconsoso 36—5%4 in. 
Length over tube sheetS........ooooooooomocooccrrnosroccsrorsos. 15 ft. 
Grate aréa ia AAA AAA 38.9 sq. ft. 
Heating surfaces: 
Firebox and comb. chamber...........ooooooooooooronoooo.» 145 sq. ft. 
A Sheers Pe ew aa ei ae Wp eS SES 18 sq. ft. 
Tubes and flues e..crorriarci ia S a in 2,028 sq. ft. 
Total evaporative ...o.o.ooooooocomomooo»os”oo ee ee 2,191 sq. ft. 
Superbeating unica nadaa EA ae 506 sq. ft 
Comb. evaporative and superheating..........ooooooocooo.o.o. 3,454 sq. ft. 
Tender: 
Style cise in ere Sod are AED AS GRA Water bottom 
Water capacity .......sssssesscesosesosssoosscsocoooceosocos 7,000 gal. 
Fuel capacity visos cir REECE UR OS 7 tons 
General data and weight proportions: 
Rated tractive force, 85 per cent.........ssssesssosoososososoo 42,900 Ib. 
Weight on drivers + tractive force........ooooooomoomoooroososo 4.25 
To weight engine — comb. heat. surface........ooooooooooooo. 52.1 
Boiler proportions: 
Tractive force = comb. heat. surface..........ooooooomooocomoo»ooo 12.4 
Tractive force X dia. drivers -—- comb. heat. surface.............. 633.4 
Firebox heat. surface — grate artd......oooooooooooooooncosonoso 3.7 
Firebox heat. surface, per cent of evap. heat. surface............ 4.2 
Rupana surface, per cent of evap. heat. surface.....ooo.moo.....- 23.1 
u 


length — inside diameter .....o..oooooooomooooponoososos ... 90 


Methods of Sampling for Material Inspection 


A Study of the Application of the Laws of Chance to This Phase 
of Engineering Specifications 


By H. M. Phillips 


ANY specifications for material which are carefully 

drawn in all other respects are either indefinite or 

illogical in the method of taking samples for de- 
termining the quality of the material offered and in the proce- 
dure to be followed when a portion of the samples fail to meet 
specification requirements. This statement applies not only 
to specifications drawn up by individual engineers or pur- 
chasing agents some of which are admittedly freakish; but 
also to those adopted by engineering societies and by the 
United States Government, which are generally regarded as 
“standard.” In the following paragraphs no attempt will 
be made to establish a new standard; the field is far too broad. 
The generalities given below, however, may contain hints that 
will be of assistance to specification writers. 


Character of Material Should Determine the Method 
of Sampling 


In the great majority of cases it is obviously impossible to 
obtain absolute assurance that all parts or pieces of the 
material in question are of the same quality as the samples 
taken for test, perhaps the only exceptions being liquid or 
granular substances in which the entire mass is thoroughly 
stirred or mixed at the time of sampling. In all other cases 


the possibility of a certain amount of defective material 
escaping detection by sampling or taking test specimens must 
be recognized by the specification writer, who should deter- 
mine to the best of his ability the expense for sampling and 
testing that wil] be justified in order to keep the amount of 
defective material that will escape detection down to a definite 
limit. It will readily be seen that in some cases the nature of 
the material or the process of manufacture insures a high 
degree of uniformity—either good or bad—in the product. 
allowing the acceptance or rejection of a large order on the 
results obtained from a few samples. On the other hand the 
order in question may be composed of the product of two or 
more different workmen, different machines, or different melts 
of metal, with the result that there are a considerable num- 
ber of defectives either scattered through the entire lot or 
segregated in one portion of it. Unless the order can te 
divided into lots having the same characteristics, as deter- 
mined by the factors noted above or by other. causes, it is 
better to have the material so mixed as to avoid segregation. 
Otherwise it will be practically impossible to obtain correct 
samples of the material as a whole. Where segregation i: 
likely to exist in a single specimen, as in a casting or in 
billets or sheets made therefrom, one or more samples should 


May, 1924 


be taken from the part where the injurious effects of segre- 
gation are most likely to be manifested. 

Specifications should be so carefully worded as to leave no 
possibility of a misunderstanding in regard to the method to 
be followed in determining whether or not the material fur- 
nished conforms to their provisions; this necessarily includes 
the method of sampling. They should also show clearly the 
procedure to be followed or penalty to be incurred in case a 
portion of the samples fail to come up to specification re- 
quirements. If the specifications fail in this respect, which 
is not infrequently the case, the result is likely to be accept- 
ance of unsatisfactory material or controversy and hard 
feelings between the parties concerned. Illustrations taken 
from specifications in common use showing lack of proper 
consideration in this respect may be of interest in this 
connection. 


Specifications Often Vague 


The term “representative sample” is not unlikely to lead 
to difficulties; when the run of the material in question is 
not perfectly uniform it may be difficult or impossible for the 
purchaser and manufacturer to agree upon what may properly 
be taken as a “representative sample.” In many cases where 
a portion of the material is undoubtedly bad, it is practically 
impossible to secure a single sample that may fairly be called 
representative of the lot. Again it may be specified that 
the sample, or samples, shall be “selected” by the purchaser 
or his representative; which is a fair assurance, at least in the 
mind of the manufacturer, that he will pick what he believes 
to be the poorest specimen in the lot. This may be satisfac- 
tory in some instances, where each piece receives individual 
surface inspection in the process of manufacture; but it is 
obviously unfair to the manufacturer in others, as in the case 
of screws or rivets, where it is to be expected that there will 
be a few defectives in any large lot. In some cases this fault 
may be fairly well covered by allowing the manufacturer to 
withdraw any sample that he is unwilling to have tested; 
this may be considered as an individual rejection of the piece 
in question, a new sample then being selected by the pur- 
chaser. A sample “selected at random” may also be satis- 
factory in some cases, but certainly not in all. Perhaps 25 
per cent of the material is defective, or shows some peculiarity 
in its appearance that causes the purchaser to doubt its ability 
to meet requirements; must the purchaser be content with 
one chance in four of obtaining a sample of this material? In 
fact the manufacturer might be within his rights in insisting 
that obviously defective material be allowed to remain in a 
lot of material from which a sample is to be “taken at ran- 
dom” and compel the purchaser to accept it if it did not hap- 
pen to come up in the sample. 


Laws of Chance Prove Many Methods Illogical 


The question of the number of samples should be studied 
with regard to requirements of the individual case. When 
the order involves a considerable number of pieces such ex- 
pressions as ““one out of every ten” or “two out of every hun- 
dred” are in fairly common use, a method which may answer 
the purpose in some cases but is nearly always illogical. If 
we can assume that the various units composing the lot 
are of uniform quality, a single sample should serve for a lot 
of 1,000 as well as for a lot of 10; its application to material 
that is not uniform may best be illustrated by an example. 

Let us suppose that 10 per cent of the total number of 
pieces in the Jot are defective, and that the defectives are 
uniformly distributed throughout the lot. If the lot consists 
of but 10 pieces there is but one chance in ten of detecting the 
defective material by a single sample. With larger lots, and 
corresponding increases in the number of samples, the prob- 
ability of obtaining at least one defective sample increases 
rapidly, as shown by Table I. 

Much greater uniformity in the chances of detection of 
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defective material would be obtained by taking a fixed num- 
ber of samples, irrespective of the total number of pieces 
involved. This is illustrated by Table II. If the samples 


TaAnzz I-—CMANCES OF OBTAINING DEFECTIVE SAMPLES From Lors or VABI- 
ous Sizes, WirH ONE SAMPLE in TEN Pieces, WHEN 
10 Per Cent or ALL MATERIAL 18 DEFECTIVE 


Number of chances in 
100 of obtaining 


Total number of Number of one or more 
pieces in lot samples defective samples 
A Gish Sinan ar eta li oe dod wrasse a a a 10. 
e Saxe E Aa rE EE E wis ene os 19.4 
SOs A E E E eect K E E EEE A 27.9 
BO) enian ea aa r E EEE EE eed 35.5 
0. uti a Dn E EA 42.3 
O A ean 48.4 
TO: CS E IA 7 Ea Ge eek 53.8 
BO}. she ON o Sh sich ok angi oie la tan 2 Bases a Sig 58.7 
OO). E a wath eas De Sa eat ne Seat ate a Beg 63.1 
100 ide oa eee et O sea ans 66.9 
120. «28 aie aust val arene 2 a ha ihe tear eee 73.5 
A eee seated ns E bho ayes Se 78.8 
160° ae l6 odes cep ea ee acetate 83.1 
VRE. eed A E A tn de ais 86.4 
A A 20 a ias 89.1 


are destroyed in testing it would rarely be advisable to take 
five samples out of a lot of ten; for such a small number sur- 
face inspection of each piece and a single sample selected by 


Taste TI—Ceances OF ORTAINING DEFECTIVE SAMPLES FROM Lots oF VARI- 
ous Sizes, TAKING Five SAMPLES TAKEN IN Each Case, WHEN 
10 Per CENT or ALL MATERIAL 18 DEFECTIVE 
Number of chances in 
100 of obtaining 
cne or more 


Total number in lot defective samples 


MOS A A E 50.0 
A A E NR oe 44.8 
MO AA is 42.7 
E O 42.1 
A ce Brash Miser sath y Wes praises we eee WN ak wt @ “ace A E 41.8 
TOOL. cog Se gee bis Neve: O Sian hE Soh ae sar a sda 41.6. 
200 a a acacia Soi 41.2 


the inspector would generally serve the desired purpose. It 
would seem well, however, to limit the maximum number of 
samples to a definite figure. 


Further Sampling After Failure of First Selections 


Specifications are frequently indefinite or illogical in 
regard to the procedure to be followed when samples fail to 
meet specification requirements. In some cases the subject 
is not covered at all, leaving the purchaser and manufacturer 
to settle the matter as best they can after the inspection has 
been made. Sometimes the specifications require the material 
to be divided into lots of a definite number of pieces, one 
or more samples being taken from each lot and in case a 
sample fails, the lot from which it was taken is to be rejected. 
This procedure might be satisfactory if there was any strong 
probability of the ‘different lots possessing different charac- 
teristics due to the process of manufacture; but in the 
majority of cases it may be assumed that the material has been 
pretty well mixed, either before or during the process of 
dividing into lots, and that therefore the different lots are 
of about the same average quality. If such is the case the 
lots that chance to be rejected on account of defective samples 
are probably no worse than the remaining lots from which 
the sample happened to be satisfactory. 

In other specifications it is provided that in case of one 
or more of the original samples proving defective, additional 
samples shall be taken, failure of the latter to cause the rejec- 
tion of the lot from which they were taken. Although this 
method appears fairly reasonable at first glance, it offers com- , 
paratively little protection to the purchaser, as may be seen 
from Table III. 

The chance of rejection increases quite rapidly with the 
number of defectives. We may as an illustration assume 
that in a lot of 100 there are 30 defectives, the chances of 
obtaining one or more of them among 10 samples is 97.8 in 
100, a practical certainty. The chance of final rejection if 
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2 additional samples were taken for each defective, failure 
of any to cause rejection, is 82.4 in 100, hardly as high as 
might be desired for such poor material. 


_ Specific Cases 


A well known specification contains the provision that 
the material] shall be divided into lots of 250 each, two sam- 
ples to be taken from each lot, two additional samples to be 
taken from the same lot for each failure of the first samples 
taken, in case of failure of any of the second samples the 
lots from which they were taken to be rejected. If 50 per 
cent of the materia] in a lot is bad there will be 75.3 chances 
in 100 of obtaining a defective sample; but only 59.7 chances 
in 100 of rejecting that lot through failure of the second 


Taste ITI—CHANcES or Rejection WHEN 10 Perm CENT or ALL MATERIAL 
19 DEFECTIVE, ONE SAMPLE BEING TAKEN FOR Each 10 Pieces 
AND Two ADDITIONAL SAMPLES TAKEN FOR EacH ONE 
Founb DEFECTIVE IN First Lot 


Number of chances in 
100 of final 
Total number in lot rejection 
TO A A dada dad 0 
20... acading bee Ge ASEAN A A SNA 2.1 
O ex heats hy ote & Sew el aval ee Oa ac aaa eee 4.0 
BO Byars ae eo td th VON Rn OE BES OO eR 6.0 
A A a at Bie We giant 7.8 
A A O eee aie BS 9.6 
IE A a a a are Geka eae ito aes eo a ae A 11.4 
BO pared O wear tke pen adie iia Bg eal ary 13.0 
90 A A Wag ac ethan este aS colt E ah a Senate aaa ae ANES 14.8 
TOO da a a wie She a ata 16.5 


samples. In other words if there were 2,500 pieces, half of 
which were bad, they would be divided into 10 lots, each of 
which would presumably contain about 125 good and 125 
bad pieces. The probabilities are that six of the lots 
would be rejected and four accepted. If the percentage of 
defectives rises to 60 there will be 75.2 chances in 100 of 
rejection, but if it falls to 10 there will be only about 4 
chances in 100 of final rejection. 

: If a lot of 2,500 pieces contained 10 per cent of defective 
material and 20 samples were taken from the lot there would 
be 88 chances in 100 of obtaining at least one defective; 
while if 50 per cent of the material were bad there would be 
a practical certainty. If the nature of the material allows 
the acceptance of a lot with a considerable number of defec- 
tive, provision might be made for acceptance with a limited 
number of defectives in the original 20 samples, but if the 
limit is exceeded the assumption is that the entire lot con- 
tains about the same proportion of defectives and should be 
rejected. For the protection of the manufacturer, he might 
be given the privilege of submitting additional samples, to be 
tested at his own expense, the material to be accepted if the 
percentage of defectives in the total number of samples is 
brought below the specified limit. 

For example, if the limit were fixed at less than 10 per 
cent and two out of the original 20 samples were bad, 10 
additional samples might be taken and if these were all good 
the material would be accepted; if two out of the 10 proved 
bad, 20 more might be taken and if these were all good we 
would have four defectives in a total of 50 and the material 
accepted. In the above illustration it is assumed that the 
manufacturer is compelled to submit samples in units of 10 
in order to avoid fractional percentages. It would be some- 
what easier for the manufacturer if, after the first rejections, 
he were allowed to submit a single sample and if that proved 
good there would be two defectives in 21 bringing the per- 
centage below 10 and allowing acceptance. 

Unless a large number of samples be taken there is always 
a probability that an occasional lot containing many 
defectives may escape detection and an equal probability 
that a lot containing a very few may be rejected. The 
manufacturer is naturally perfectly willing that the pur- 
chaser should assume the first risk, but is strongly opposed to 
assuming the latter himself. Specifications with a provision 
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for retest reduce his risk to a minimum and somewhat in- 
crease the risk of the purchaser. By rights the purchaser 
should have the fullest protection because his payment for 
defective material is liable to prove a total loss and may in 
some cases involve a great deal of additional expense. The 
manufacturer who has good material rejected can usually 
dispose of it with little or no financial loss. 


Note—The metkod of obtaining the results given in the preceding 
tables is simple, though somewhat tedicus even when facilitated by the use 
of the slide rule, logarithms, or the calculating machine. As it will be 
advantageous for the specificaticn writer to apply it to various specific cases 
an example of its use is given here. | 

Assuming a total of 60 pieces ccntaining six (10 per cent) defectives, 
and six samples taken; the total numter of combinations that can sibly 
be drawn, such as numbers 1, 2, 3, 4, 5 and 6; 1, 2, 4, 5, 6 and 7; 1, 3, 
4, 5, 6 and 7; 2, 3, 4, 5, 6 and 7, etc., will be 

60 x 59 x 58 x 57 x 56 x 55 
e —_——— sn eee o 50,063,860 O 
1x2x3x4x5x6 


To find tbe number of combinations that can be drawn without containing 
any defectives, assume that the 6 defectives are removed, leaving 54 pieces 
from which the possible combinations are 


54 x 53 x 52 x 51 x 50 x 49 
tx2x3x4x5x 6 
Subtracting (2) from (1), we have 24,236,695 .......... ...(3) 
as the number of combinations that must contain one or more defectives. 


There are, therefore, 24,236,695 chances in 50,063,860, or 48.4 in 100 of 
obtaining defectives, as shown in Table I 


e a 
- 


= 25,827,165 ............(2) 


For the case illustrated by Table III it is necessary to determine tbe 
probability of obtaining a given number of defectives in the first draw. 
‘o find the chance of getting a single defective, determine the number of 
combinations of five non-defectives to which each of the six defectives may 
be added and multiply by six, thus: 


54 x 53 x 52 x 51 x 50 x 6 
1x2x3x4x5 
The ratio of (4) to (1) is 37.90 in 100 ....... A T, (5) 


= 18,975,060 e....... ...n.oo (4) 


The chance of obtaining two defectives is the number of combinations ci 
four non-dcfectives multiplied by the combinations of two defectives: 


54 x 53 x 52 x 51 6x5 
—— x —— = 4,743,765 or 9.48 in 100....(6) 
lx2x3x 4 1x2 
In the same way the chances of obtaining three defectives are: 
54 x 53 x 52 6x5x 4 
een ee ES ————— = 496,080 or .99 im 100....(7) 
1x2x 3 1x2x 3 
and four are: 


54 x 53 6x5x4x3 


x — 
1x 2 l1x2x3x 4 


The chances of obtaining five or six are evidently too small to be considered. 
Adding (5). (6), (7) and (8) gives 48.41 as a total, which checks with 
the calculation for Table I. 
Applying the same method to the seccnd lct of samples, with two drawn 
cn account cf one defec.ive in the first lot, 1 a number of combinations 
4x 
= 1,431; as there are 


49 x 48 
now cnly five defectives in the kct the chance of escape is 


= 21,465 or .043 im 100....(8) 


possible from the 54 remaining pieces are 


leaving 255 chances of rejection, or 17.82 chances in 100............. (9) 
There were, however, only 37.9 chances in 100 of obtaining the single de- 
fective in the first draw (5), so the total chance of rejection from this 
cause is 17.82 of this, cr 6.754 chances in 100.........ooooooooooooo. de 
The methid of calculation of chances in (9) and in Table I may >» 
semewhat simplified by figuring the chances of escape as a percentage anu 
subtracting from 100 to obtain the chance of rejection; (9) then becomes 


--———— = 82.18 per cent for escape and 100 — 82.18 = 17.82 chances 


in 100 for rejecticn. 
When four are drawn on account of two defectives among the first samples 


SO x 49 x 48 x 47 
the chances of escape are ———————————— = 72.82 in 100, givizz 
54 x 53 x 52 x 51 


100 — 72.82 = 27.16 chances in 100 of rejection.......... (11) 
As the chances of obtaining two defectives in the first draw (6) are but 
9.48 in 100, the total chance of rejection frcm this cause is 27.18 x .0948 = 
2538 00 acct Mite ee A AMIE EA ORO (12) 


Kepeating the operaticn for six, we have: 
51 x 50 x 49 x 48 x 47 x 46 


54x 53 x 52 x 51 x 50 x 49 


rejections. There are, however, but .99 chances in 100 (7) of gerre 
three defectives in the first drawing: which reduces the chance of final 
rejection from this source to 30.27 x .0099 = .300 in 100.......... Go 

The chance in (13) has become so small that there is evidently noth:rg 
to be gained by gcing further. The total chances of final rejection throws 
drawing either one, two or three defectives at the first trial becomes the 
sum of (10), (12) and (13) or 9.63 in 100. as given in Table III. 


= 69.73 chances for escape and 30.27 of 
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Single Sheathed Box Cars for the D. T. & I. 


U. S. R. A. Design Modified to Provide One Foot Added Height and 
One Foot Wider Door Opening 


ATE in 1923 the Detroit, Toledo & Ironton received 8 ft. 6 in. wide and 10 ft. high inside. The doors have a 
1,000 single sheathed box cars from the Standard Tank clear opening of 9 ft. 6 in. high and 7 ft. wide. 
Car Company, Sharon, Pa., which follow very closely Like the Railroad Administration’s cars, the underframe 
in the details of construction the United States Railroad Ad- consists of two 12-in., 34.5 lb. shipbuilding channel center 
ministration single sheathed cars, but have 12-in. greater sills with two built-up crossbearers at either side of the door 


& 


20043 CUFT 
Í 80000 LBS 
8745000 NEW-6-23 


Single Sheathed Box Car for the Detroit, Toledo & Ironton with Door Opening and Height Each One Foot Greater than the U. 8. R. A. 
Design 


Clear height inside, and side doors 12 in. wider than the Ad- opening with pressed steel web members and cover plates, and 
Ministration design. These changes were made to adapt the built-up bolsters of similar construction. The side frame 
car to the requirements of Ford Motor Company loading, and posts and braces are of pressed steel and differ from the Rail- 
will permit the shipment of 16 Ford sedan bodies, double- road Administration standard cars only in the reduced 
decked, in one car load. The cars are 40 ft. 6 in. long by panel lengths between the bolster and door posts made nec- 
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essary by the increase in the width of the door opening. The floor, which is 2% in. thick, is laid inside the lining 

The end construction differs from either of the three types The latter, of fir, is 1% in. thick for slightly over one-hal 
specified by the Railroad Administration. It consists of the the height from the floor, above which point the remainde 
Hutchins two-piece channel type, the construction of which of the lining is reduced to 1% in. in thickness. The end li» 
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Longitudinal and Cross Sectional Details of the D. T. £ I. Sinale Sheathed, Stcel Frame Box Cars 


includes the end plates. The cars are also equipped with ing, which is placed vertically, is attached to 
Hutchins all-steel roofs. The interior of the roof is protected panels by four horizontal bolting strips, each of 
and provision for securing load bracing is made by two heavy placed between the lining and the outward projecting 
longitudinal strips bolted to the underside of the carlines, portions of the steel ends. At the bottom of the car! 
each about midway between the center and side of the car. lining is gained into the floor while the upper ends 0h 
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The Steel Frame and Roof Complete, Ready for the Floor and Lining 
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pieces are ccvercd and held in place by a horizontal cap 
which is bolted to the end plate. 

Like the Railroad Administration cars, the D. T. & I. cars 
have bottom supported doors, which are fitted with Camel 
No. 50 fixtures. 

The trucks are of the Bettendorf type, with journal boxes 
cast integral with the side frames. Both the side frames and 
bolsters were furnished by the American Steel Foundries and 
bolsters are fitted with Stucki roller side bearings. The draft 


D.T. & I. 17000 


CAST IRON WHEELS 


End View of the D. T. & |. Single Sheathed Box Car 


gears are of the Miner A-18-S friction type, with Farlow 
draft gear attachments. They are also equipped with the 
Carmer uncoupling device. The air brake equipment is 
operated by New York K-2 triple valves and the hand brake 
is the Miner Ideal lever type. 

In appearance, the D. T. & I. cars differ from those of 
other roads in that the customary oxide red paint has been 
replaced by brown. 


DurING THE YEAR 1922 the American Railway Express Company 
handled more than 184,000,000 shipments, the average weight 
being approximately 80 lb. These shipments had to be handled at 
least once at the point of origin and at least once at the point of 
destination in addition to handling en route. To take care of the 
business in New York City alone, the company requires 655 motor 
vehicles and 900 horse-drawn vehicles. In Chicago it has in use 
648 horse-drawn vehicles and 306 power vehicles, including 25 
tractors and about 60 trailers. The total vehicle equipment 
throughout the United States and Canada consists of 2,636 gasoline 
vehicles, 1,1195 electric street trucks, 324 electric industrial plat- 
form trucks, 100 semi-trailers and about 8,500 horse-drawn vehi- 
cles, a total of 12,755 units. The horse-drawn vehicles average 
approximately 12 miles per day; electric vehicles, 20 miles per day, 
and the gasoline vehicles 30 miles per day. 
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the car ferries operating between Key West, 
Havana, Cuba. 


- daily. 


Cars. 
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Handling Car Interchange in Caba 


By C. I. Mott 


General Car Foreman, Havana Central, Havana, Cuba 


pes some time the railroads of Cuba have felt the need 
of a code of rules to govern the interchange of cars and 

the placing of responsibility for damage to equipment. 
Since 1915, the United Railways of Havana, represented 


by the Havana Terminal Railway, had an interchange con- 


nection with the Florida East Coast through the medium of 
Fla., and 
When this service was first inaugurated there 
was only one ferry a day with an interchange of 52 cars 
At the present time the Florida East Coast has 
three car ferries and the daily interchange amounts to 100 
Since the beginning of this interchange of American 


cars in Cuba, the Havana Terminal has made bills for 


Tepairs to American cars, using the current A.R.A. rules. 


Car Department Officers of the Cuban Railways Who Met to Con- 
sider the Adoption of the A. R. A. Rules of Interchange: Seated, 
left to right—Fernandez Lopez, general car inspector, Cuba Rall- 
road; C. C. Hall, master car builder, Cuba Rallroad; John Ren- 
frew, superintendent coach car department, Havana Central Rall- 
way, Havana; C. Noya, master car bullder, Norte de Cuba; C. !. 
Mott, general car foreman, Havana Central Raliway. Standing, 
left to right—Rafael Sanchez, general air brake inspector, Cuba 
Rallroad; Sr. Contrera, chief clerk to master car builder, Cuba Rall- 
road; Sr. F. Vibarra, master car bullder's cierk, Cuba Railroad; Mr. 
Weber, shop accountant, Cuba Railroad. 


For some time the Hershey Railway, the Guantanamo & 
Western and the Norte de Cuba had, by common consent, 
tentatively employed the A.R.A. rules as a basis for handling 
their interchanges and for making repair bills. At the re- 
quest of C. C. Hall, master car builder of the Cuba Rail- 
road, a meeting was held at Santa Clara, Cuba, on May 8, 
1923, for the purpose of eliminating from the A.R.A. rules 
those not applying to Cuban conditions, such as the safety 
appliance regulations and the regulations for the safe trans- 
portation of explosives, and of adopting the remainder for the 
use of all the railroads in Cuba. The modified rules were 
adopted by the car department officers at this meeting, sub- 
ject to the approval of the general managers of the railroads 
involved. This approval has not yet been given. 

At the present time, however, the 1921 A.R.A. rules are in 
general use by common consent, so far as the interchange of 
Cuban owned equipment between the Cuban roads is con- 
cerned. Repairs made to cars of American ownership by the 
island railroads are all handled under the current 1924 rules. 
As the Cuban railroads are not members of the American 
Railway Association, the Havana Terminal becomes the 
clearing house for all bills for repairs to American owned 
cars made by any of the other roads. These roads bill on 
the Havana Terminal, which in turn forwards the cards and 
bills to the Florida East Coast for collection. 
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Unique Car Building Contest on the B. & A. 


Two Crews Tie for First Place by Completing Box Cars in a Total 
Time of 94 Man-Hours Each 


CAR building contest was started in the Bangor & 
A Aroostook shops at Derby, Maine, on December 3, 

1923, between two of the best crews employed at the 
plant. The cars being built are of A.R.A. standard dimen- 
sions, with a steel center member construction of 32 sq. in. 
cross-sectional area, to which are attached four cast steel draft 
arms, two center plates riveted to the center member, four 
needle beams and two body bolsters, requiring the driving of 
a total of 344 rivets per car. Cardwell Type G-11-A draft 
gears with cast steel yokes were applied, using Type D 
couplers. The trucks are of the arch bar type, having steel 
bolsters, steel spring planks and 44-in. by 8-in. journals. 


Cars of Wood Body Construction 


The superstructures of the cars are of wood construction 
and the frame members are of Southern pine and oak. There 
are two 5-in. by 9-in. side sills, two 514-in. by 734-in. center 
sills and four 314-in. by 9-in. intermediate sills, 36 ft. long, 
fitted in 8-in. by 9-in. end sills. In each body frame, includ- 
ing the end and door posts, there are 20 posts, 16 braces, the 
side and end plates, 9 carlines and 2 lines of belt rail. 

The side lining consists of 7%-in. by 3%4-in. hard pine 
sheathing, while the end lining, which extends to the end 
plate, is of 134-in. shiplap spruce flooring, the same material 
being used for the floor. The sheathing used is 13/16-in. 
by 314-in. material, both for the sides and the roof. The 
entire construction required 644 ft. b.m. for siding and 324 
ft. b.m. for the roof. The latter is covered with a Chicago- 
Cleveland outside metal roof, requiring 28 sections of metal. 

The first operation was the building up of the underframe 
and assembling of the trucks. The underframe work consisted 
of the attachment of the draft arms, the body bolsters, the 
needle beams and needle beam brackets, the brake cylinder 


bracket and the center plates to the center sills. The draft 
gear, yokes and couplers were also assembled and applied 
to the underframe. This work required the driving of 344 
rivets, varying in size from 54 in. to 74 in. The time re- 


B. 4 A. Car No. 60677 Was Built Complete, including Paint and 
Stencilling, in 94 Man- Hours 


quired for assembling the trucks was 214 man-hours and 
for fabricating the underframe, 1214 man-hours, making 
a total of 15 man-hours for the complete job. The work was 
done by a gang of one foreman and four men, who are shown 
with the completed underframe and trucks in one of the 
illustrations. 


Building the Superstructure 
The building of the superstructure included the applica- 


The Steel Underframe Was Bullt and the Trucks Assembled in 15 Man-Hours; Members of the Crew, from Left to Right are J. 


Foster, Everett Anderson, Lawson Dickson, 


Burns E. Grant and Clyde Barden, Foreman 
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tion of the wood sills, the body frame members, the inside 
lining, the sheathing and the roof, and was in the hands 
of another gang of one foreman and four men. The opera- 
tions, however, were divided into three groups. The first 
consisted of assembling the sills, applying the flooring and 


ready for the application of the sheathing and roof. These 
operations required a total of 14 man-hours. 

Then followed the application of the sheathing and roof 
and the painting of the car, ready for stenciling. The wood- 
work was completed by the car men in 31 man-hours. Added 
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This Crew Bulit the Superstructure of Car No. 60677 In 73 Man-Houre—Left to Right: E. W. Balley, Foreman; Murrell Harris, Alphonse 
Michaud, Charles E. Buswell and John Morrill 


erecting the body frame complete. This work required a 
total of 28 man-hours. 

The next group of operations was made up of the applica- 
tion of the belt rails and the inside lining, leaving the car 
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to this was 1 hr. 50 min. for the air brake work and 2 hr. 
40 min. for painting, making a total of 3514 man-hours, for 
this group of operations. . 

Two superstructure crews were entered in the contest. The 
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These Men Also Completed Their Superstructure in 73 Man. Hours—Left to Right: C. B. Godsoe, Foreman; Walter Chappell, S. Sherman 
Davis, Louis Cyr and Levi Robichaud 
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completed car for whicn the detail records are given, is 
shown in one of the illustrations. The complete time, includ- 
ing 11⁄2 man-hours for stenciling, was 84 man-hours. A 
summary of the time required for the different groups of 
operations is as follows: 


Man-hours 

Assembling trucks arc es gs ae BG oe SON Seed eed ea 24% 
Fabricating the underframe................. cece cece ee ee neces 12% 
Applying the sills, body frame and floor...............o.o.o.... 23 
Applying the belt rails and lining................ooooooooo.... 14 
Applying the sheathing and roof, and painting................ 35% 
Sténcilhing A ra eal E a a nE Ke A 1% 

Total time to complete the car...................... 94 


The second gang, which built car No. 60672, completed its 


| 
| 
| 
| 
ThexWood Frame and+Floor Was Assembled in 28 Man-Hours 
superstructure in 79 man-hours, including the painting and 
-, stenciling, or in 73 man-hours, exclusive of these items and 
the air brake work—the same total time as that required by 
the gang working on No. 60677. Each of the two cars re- 
quired the driving of 6,308 nails, and the application of 360 
bolts of various sizes. 

The following is the bill of material that was used to com- 
plete each car 


Flooring, 648 board feet 
Lining, 483 board feet 
Sheathing, 968 board feet 
8-penny nails driven, 3762 
10-penny wire nails, 1220 


30-penny cut nails, 1336 

Y in. rivets, 56 

Y in. rivets, 100 

% in. rivets, 188 

Bolts, miscellaneous sizes, 360 


Conditions of the Contest 


These two cars were taken from a series of 200 which 
were being built at the Derby shops. For their construc- 
tion no special preparations or changes in methods of 


The Application of the Belt Ralls and Lining Required 14 Man-Hours 


handling the material were made. All material was de- 
livered to the tracks on which the different stages of the 
work were performed, and the man-hours recorded do not 
include the time of the laborers who delivered the material 
to the shops. 

No special provisions were made for additional or extra 
facilities in completing this work. The trucks and under- 
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frame were assembled on one track and the superstructure 
completed on another, which was provided with a scaffold 
on each side at such height that workmen could take care 
of the top part of the superstructure without horses or other 
moveable staging. 

The crew assembling the trucks and underframes was 
provided with an oil rivet heater and air hammers; the crews 
working on the superstructures were provided with air bor- 
ing machines. Aside from these tools, no other machinery 
was used. The cars were mechanically painted and hand 
stenciled according to the standard of this road. 

The shop in which these.cars were constructed has a cement 
floor and all cars had to be moved from one track to another 
by transfer table. From the time the trucks were started, 
the cars were placed on three different tracks before being 
completed. The time required for these movements is not 
included in the record since none of the men employed in 
building the cars have any part in handling them to or from 
the transfer table. 


Machine for Cutting “Mule Hide” 


By W. W.. Warner 


Works Manager, Youngstown Equipment Company 


A MACHINE for cutting prepared canvas roofing for 

passenger cars and cabooses, was recently built at the 
Kent, Ohio, shops of the Youngstown Equipment Company. 
The old method of doing this work was to roll the material 
out on the floor and cut it to the proper dimensions with 
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Fig. 1—This Drawing Shows How the Roofing ls Run Through the 
Machine 


a knife. This method required considerable floor space. 
which was badly needed and also took a lot of time. The 
machine was devised to eliminate this difficulty and since it 
has been in operation, the work can be performed mor 
easily and in less than half the time formerly required for 
cutting canvas roofing. 

As shown in Fig. 1, the roll of roofing is placed in the 
cradle carriage at the left end of the machine. This carriage 
is equipped with rollers so that the roll of material will re- 
volve easily. The cradle is placed on four smal] rollers that 
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rua on an angle iron track so arranged that the carriage 
can be shifted back and forth. Because the material is not 
evenly rolled, it is necessary to shift the roll in order to keep 
it against the guide, which regulates the width of the strip 
that is to be cut. The roofing is drawn up over the top roller 
at the left end of the frame and thence across to the right 
end and passes between the two wooden rollers at 1, Fig. 1, 
and continues through to the roller marked 3. A handle is 
attached at either end for rolling up the material that has 


Fig. 2—Detail of the Knife, Showing the Manner of Attaching it 
the Machine 


been cut. The scrap material can be rolled on another sleeve 
or allowed to drop to the floor. The large pieces can be 
saved for repair work or otherwise disposed of. 

A loose sleeve is placed over the roller, 3, Fig. 1, to take 
the end of the strip in order to hold the roofing while it is 
being wound around the roller. This loose sleeve is fastened 
to the roller by means of a set screw. Sleeves of different 
lengths are furnished, depending on the width of the material 
that is required. The knife, Fig. 2, is adjustable and is 
fastened by means of set screws to a bar on the right end 
of the frame so as to cut the material as it comes from be- 
tween the two rollers. If the material furnished is wider 


A Roll of “Mule Mide” Being Run Through the Cutting Machine 


than required, two knives can be used so that two strips for 
the sides of a passenger car roof can be cut at one time as 
the operator may desire. 

By measuring along the surface of the material at the top 
of the frame, the length can be ascertained as it is being 
wound up. After the roofing is cut to width and length, and 
then rolled, the set screw which locks the sleeve on roller 
3, Fig. 1, is loosened and the roll removed. It is then ready 
to be taken to the car, where it can be unrolled and 
applied. 
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Steaming Tank for Wood 


By Michael Piasecki 


Assistant Carpenter Foreman, Chicago, Milwaukee & St. Paul, 
West Allis, Wis. 


“THE illustration shows a device that is being used success- 

fully in the coach shop of the Chicago, Milwaukee & St. 
Paul, at West Allis, Wis., for the purpose of bending wood 
to be used on the hoods of passenger or express cars and 


STEAMING TANK «WOOD 


A Handy Device for Coach Shops 


also for bending the molding used to hold the glass in oval 
windows. All of this work was formerly done by hand, 
and as a result 75 per cent of the roofing material would 
break while being applied. This wasted considerable ma- 
terial and required 16 hours of labor to complete a job of 
this nature on a car roof. Since this device has been placed 
in service the material formerly wasted has been saved and 
the amount of time formerly required has been reduced to 
five hours. 

The device consists of a tank which is constructed of No. 
10 gage iron. The frame is made of heavy 2-in. angle irons 
well braced and securely riveted. A 34-in. perforated steam 


` pipe for supplying the steam is run the entire length of the 


tank. After placing in the tank the wood that is to be bent 
the steam is turned on for 20 minutes. At the end of this 
time the material is ready for bending. | 


STANDARDIZATION of industrial production has been one of the 
important factors in enabling Germany to maintain its industrial 
machine intact, in the face of the multitude of obstacles now con- 
fronting that country, states a recent bulletin of the American 
Engineering Standards Committee. 

An example is cited of the efficiency of national standardization 
as it has been developed in Germany, in the case of a rush order 
placed with German manufacturers for 200 locomotives for delivery 
to Russia. Production of different parts was allotted to 17 dif- 
ferent manufacturers to be produced strictly upon the plan of 
interchangeable parts, no one manufacturer making a complete 
locomotive. The inspectors made a striking test of the feasibility 
and accuracy of the plan by ordering a complete locomotive to be 
assembled from parts chosen at random from the parts furnished 
by the 17 manufacturers. It proved to be ready for service imme- 
diately after assembly without the necessity of any disassembling 
for readjustment. 

Standardization engineering is now said to be a recognized 
profession in Germany. The rapid development of standardiza- 
tion organizations within the companies has made a large demand 
for such work. An interesting development of the last few years 
is the appearance of consulting engineering firms specializing in 
standardization work. There are now five such firms in Germany. 
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New Refrigerator Car Built for the Rock Island by the General American Car Company 


New Refrigerator Cars for the Rock Island 


Improved Side Construction Has Reduced Maintenance Costs and ) 
Improved Refrigerating Efficiency 


livered to the Chicago, Rock Island & Pacific by the 
General American Car Company, Chicago, Ill. These 
cars are being placed in regular service as soon as received 


A N order of 250 refrigerator cars has recently been de- 
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Cross Section of the Car Showing the Method of insulating 


nd represent additional new equipment that the Rock 

sland has purchased to improve the quality and amount of 
- ts refrigeration service to patrons shipping fruit, vegetables 
. nd other perishable food products. 


The designers have incorporated in the cars a number of 
new features in the method of insulating the-outside of the 
car and in the system of ventilation. The usual dimensions 
used in building refrigerator cars in recent years have been 
followed throughout. The height from the rail to the top of 
the running board is 12 ft. 10% in. The end sills are built 
flush with the ends of the car and the distance over the strik- 
ing castings is 41 ft. 8% in. The inside length between the 
bulkheads is 33 ft. 234 in. 


Insulation Massed Together 


The new refrigerators are equipped with Bettendorf 
trucks and underframes; the superstructure is of wood and 
the outside roof of steel. Particular attention has been paid 
to getting maximum efficiency from the insulation, and, in 
line with recent investigations, it was decided to mass the 
insulation material rather than apply it in layers with air 
spaces between. Experience has shown the difficulty of 
keeping the walls of dead air spaces tight in movable 
structures such as refrigerator cars, and unless these walls 
are tight so as to prevent all circulation of air, the effective- 
ness of the air spaces as an insulating medium is largely 
destroyed. 

Massing the insulation on the outside of the car also 
simplifies repairs, and is a particular advantage in case 
the car is side swiped and the sheathing and insulation dam- 
aged without piercing the inner lining. Repairs can then 
be made much more easily than if the insulation is split, 
part being on one side and the remainder on the other side 
of the posts. 

Another advantage of massed insulation on the outside 


` of the car is that it permits the location of the side framing. 


about 2 in. in from the edges of the sills, thereby giving a 
stronger construction and one which provides less possibility 
of the post and brace castings being crowded out by a bulg- 
ing load. 

Reference to the drawing, which is a cross section through 
the center of the car, shows in detail the insulation used 
on floors, sides and roof. Above the 13/16-in. blind floor a 
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layer of cork insulation 2 in. thick is applied and water- 
proofing compound covers that to the depth of 14 in. Spe- 
cial care has been taken at the sides between the floor and 
the side insulation to fill this space with insulating material 
and to waterproof it so that even though water be standing 
on: the floor of the car it cannot get down at the end of the 
flooring to cause rot. The main flooring, 134 in. by 5% 
in. face, is applied over a layer of paper on top of the 
insulating material. 

Two types of insulation are used on the car sides as 
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Insulite and 114 in. of plain hair felt, the top surface of 
the Insulite being mopped with a coat of waterproofing com- 
pound. The outside of the roof is protected by an outside 
metal roof. 

It will be noted from the above that the floors and sides 
of the car have the equivalent of four 1⁄2-in. courses of in- 
sulation while the roof has the equivalent of five 1⁄-in. 
courses. It is believed that this car will be found to com- 
pare favorably with other high class refrigerator cars built 
recently for similar service. 


Two Courses of Hair Felt Are Used Up to the Belt Rail and Three Courses of Flaxlinum Above 


indicated in the drawing and one of the photographs. One 
layer of ™%4-in. Insulite covers the entire side of the car, 
taking the place of the usual 3%-in. blind lining. It is 
applied next to the posts and braces. This adds consider- 
ably to the stiffness of the side walls. The car sides up 
to the lower belt rail are covered with two courses of 34-in. 
Keystone hair felt. Three courses of 14-in. Flaxlinum are 
applied to the car sides above the lower belt rail. The car 
doors, shown in cross section on the left of the drawing, are 
also insulated with one layer of '%4-in. Insulite and three 
courses of 14-in. Flaxlinum. 

The roof is thoroughly insulated with two courses of %-in. 
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This View Shows the Flooring, 


Basket-type ice bunkers are used and the hatches are of | 
the Emerick design, which permits of more easily filling the 
ice boxes to the top. The Sessions type K-4 draft gear is used 
on one-half of the cars and the Miner class A-18-S draft 
gear on the remainder. All of the cars are equipped with 
Farlow draft attachments, Chicago-Cleveland Mullion type 
outside metal roofs, Klasing hand brakes, Kass safety tread | 
steel brake steps, Miner door fasteners. The side and end 
ladders are made by the Wine Railway Appliance Company. 
The car is also equipped with floor racks which can be: 
turned up against the side of the car for cleaning or when 
handling ordinary freight. 
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Insulation and Method of Applying the Roof 
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Several operations in the construction and assembly of 
these cars are clearly shown in the illustrations. One view 
indicates how the posts and braces are erected, and how 
the roof, assembled on the floor as a unit, is applied on top. 
Another view shows the different insulation above and below 
the lower belt rail. 


Acme Ventilation System Used 


Another feature of the new Rock Island cars is the ven- 
tilating system, developed by the Acme Refrigerator Corpora- 
tion, Chicago. This system, a description and drawing of 
which appears in the August, 1920, number of the Ratlway 
Mechanical Engineer, is not new having been first applied 
to an experimental refrigerator car in 1920. The correctness 


An End View of the Car, Showing Some of the Specialties; (A) Is 
the Inlet and (B) the Outlet of the Acme Ventilating System 


of the principle involved has been demonstrated in subsequent 
applications to other refrigerator cars, cold storage rooms and 
Rock Island dining car refrigerators, on which it is standard. 

The Acme System is designed to allow gases, heat and 
moisture from perishable food products to escape by means 
of two small ventilators in the top of the car without inter- 
fering with the normal processes of refrigeration and air 
circulation in the car. In the usual construction these gases 
are found stratified in the upper part of the car close to the 
ceiling and because of their less density they can be elimi- 
nated by the proper means at the highest point. (Gases from 
the food products are said to have a strong affinity for water 
vapor, and therefore in escaping carry with them a consider- 
able amount of moisture which would otherwise promote 
decay. The result is a strong tendency to prevent moisture 
and mold from forming on such products as meat, vegetables. 
berries, etc., when these are shipped long distances. 

As applied to the Rock Island refrigerator cars this ven- 
tilating system consists essentially of two units, one for 
gathering and discharging the gases mentioned, and one 
for equalizing atmospheric pressure and admitting enough 
air to balance that which escapes. One inlet A (shown in 
one of the illustrations) is provided in each end of the car, 
and there are two ventilators or outlets, one of which is 
shown at B, under the running board near the center of the 
car. 

The gathering unit consists of a shallow galvanized iron 
ceiling duct, open at both ends near the ice bunkers at pornts 
where the gases are said to reach their highest temperature 
and exert the greatest pressure. Atmospheric pressure, hav- 
ing been equalized at a lower point, the gases pass through 
the ceiling duct toward the center of the car and are thence 
allowed to escape through the ventilators. These ventilators 
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are slightly off center with respect to the center line of the 
car and the openings to them from the ceiling duct are 
staggered so as not to present too direct an opening to the 
atmosphere. f 

To equalize atmospheric pressure and supply an equal 
weight of cold air, the inlet A is connected to a shallow metal- 
lic air-tempering can, secured to the end lining of the car 
back of the ice bunker and extending nearly to the drip pan. 
The air from the outside entering this can and traveling 
downward precipitates its moisture on the cold metal, and is 
pre-cooled so that it enters the car both dry and cool. The 
small volume of air entering indirectly is thus automatically 
controlled by the elimination of gases and water vapor by 
natural means. 

The result of the operation of this ventilating system is 
said to be the elimination of gases and excess moisture, thus 
tending to provide a circulation of cold, dry air which is 
most effective in preserving perishable food products. Keep- 
ing the interior lining and insulation dry will also have 
a tendency to prolong the life of the car. In view of the 
number of Rock Island refrigerators which are to be 
equipped with this ventilating system it will be tested under 
practically all kinds of service conditions. The results of 
these service tests and the extent to which they substantiate 
claims made for the system will be watched with interest by 
railroad men in both the operating and mechanical depart- 
ments. 


Handling Tank Cars Under Rules of 


Bureau of Explosives” 


(After some brief remarks by E. J. League, Chicago, and 
Thos. O’Donnell, St. Louis, representatives of the Bureau of 
Explosives, the following discussion took place.—Editor.) 

A. C. Campbell (N. Y. C. & St. L.): I would like to 
know what is being done at interchange points about remov- 
ing placards from empty tank cars that were loaded with 
gasoline. In our district, we are having them come in with 
the placards not removed. 

Chairman Armstrong: For the Atlantic gateway, I can say 
that on the failure of the consignee to remove the card, as 
prescribed by the Bureau of Explosives and also by the A. 
R. A. rules, the handling line or delivering line is penalized. 

T. S. Cheadle (R. F. & P.): We have the same condition 
in my part of the country. I believe, from the condition, 
somebody thinks they have removed the placard when they 
have put some paint over it or have run a sharp stick through 
it. As I understand the last interpretation given by the 
Bureau of Explosives, it is compulsory that we remove the 
placard and not paint it over or cancel it. I would like to 
ask one of the chief inspectors to verify my opinion. 

Thos. O’Donnell (St. Louis): If the placard is painted 
in such a manner as to remove the trace of its identity, paint- 
ing will do. The regulations for the transportation of ex- 
plosives will be satisfied if the painting is such that it cannot 
be recognized as an inflammable placard. 

F. A. Eyman (E. J. & E.): I would like to ask why that 
rule for removing placards from empty tank cars, which have 
contained dangerous articles such as gasoline or acid, was 
issued. Doesn't the practical man understand that a lot of 
those cars that they say are empty are still very dangerous? 

Chairman Armstrong: The regulations for the safe trans- 
portation of explosives and other dangerous articles are 
issued by the Interstate Commerce Commission, warning you 
that all tank cars, when empty, are dangerous, whether they 
were previously placarded or not. The general rule in the 
transportation of dangerous articles is to remove labels and 


*Abstract of a discussion at the convention of the Chief Interchange Car 
Inspectors’ and Car Foremens’ Association, Chicago, October 3, 4 and 5, 1923. 
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placards from packages that are empty. Under the interpre- 
tation, a tank car is a package; therefore, it was the great 
outstanding exception to the rule. Placards were allowed on 
tank cars that had previously contained dangerous liquids, 
but after fifteen years of experimentation, the Bureau of 
Explosives found that tank cars, when empty, even though 
they did not formerly contain dangerous articles, were 
dangerous. 

To have some empty tank cars placarded “inflammable” 
and not have other empty cars placarded and know they were 
dangerous, brought about a condition of confusion. There- 
fore, knowing that any empty tank car was liable to contain 
dangerous inflammable gases, it was decided that the safest 
way was to treat them all alike and remove the placards and 
put a warning in the Interstate Commerce Commission regu- 
lations, which is in there now, that empty tank cars, with or 
without placards, are liable to contain dangerous gases and 
should not be approached or entered with a light. This has 
made handling of all empty containers uniform, that is, all 
placards and labels have been removed. 

Mr. O’Donnell: A few weeks ago, my attention was called 
by the claim department to losses occurring in the transfer of 
gasoline and some other light oils. After being transferred 
at a large interchange point, carloads were refused at destin- 
ations because of discoloration of the contents. A careful 
investigation showed that at a point where these cars were 
transferred from other cars, pumps were used and pipe lines 
and apparatus which were not cleaned. Consequently, after 
running 8,000 gals. of gasoline, as an instance, through one 
of these pumps, it showed a high discoloration, enough to 
have it refused at destination and, in the end, enough to 
cause over $300 claim against the terminal line. 

When you connect a loaded tank with an empty one for 
transfer, you ought first of all to see that the empty tank car 
is clean, so clean as to be able to accommodate the load. 
You ought to know that pipes leading from the pumps or 
connections to the empty tank car are clean, that pump con- 
nections are clean, and that the pump itself is clean. 

I found, on one occasion, that it was necessary to pump 
SO gal. of gasoline through a pump before we got clean 
gasoline. It is far cheaper and safer and better for you to 
run a sufficient amount of gasoline or any light oil through 
the pump and salvage this oil in a barrel and use it at the 
shops, than to destroy or discolor the whole contents of the 
tank car by a hasty or ill-advised transfer. 


Letter from Colonel Dunn (Bureau of Explosives) 


Secretary Elliott: We have a communication here from 
Colonel Dunn which I will ask Mr. League to present as he 
is familiar with it. 

Mr. League: Colonel Dunn would like, after I have read 
this letter, to have it discussed, and he is anxious to have 
the expression of the individual opinions of this Association, 
and perhaps, later, a resolution or something of that kind, as 
the sense of the body. The letter is as follows: “Recently, one 
of our inspectors approved the holding up and transfer of a 
number of tank cars with shells overdue for test, although 
the cars were in every other respect in proper condition for 
transportation. These cars were held up on the authority of 
Interchange Rule 3(e), although Paragraph 1007, qualified 
by Paragraph 3 of the I. C. C. Regulations (which take 
precedence over interchange or classification rules) clearly 
provides for the forwarding of tank cars of inflammable 
liquids under these conditions. 

“It is evidently desirable that a change be made in this 
interchange rule to provide an exemption, based on Para- 
graph 1007. It may further be necessary to provide that 
empty tank cars, with shells overdue for test, may be accepted 
in interchange when destined to the owner or lessee to be 
retested.” 

Rule 1007 referred to there is this: “Unless they are leak- 
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ing or in a manifestly insecure condition, packages of dan- 
gerous articles, other than explosives, when in transit, must 
be forwarded and report made. Leaking packages must not 
be forwarded.” 

Paragraph 3 of our regulations defines the word “pack- 
age”: “Where the word ‘package’ is used, it shall be under- 
stood to include all outside containers, including tank cars.” 

It seems strange that you should have in your interchange 
rules, authority to pass a car with a load, whose valves are 
due for a retest or having passed the date of test. Why 
should we permit that car to go forward under the card 
passed by the I. C. C. rules, and yet hold the car up because 
the test of the shell has expired? Why not amend that inter- 
change rule to include the test of the shell as well as of the 
safety valve? 

Quoting further from Colonel Dunn’s letter: “It is my 
thought that you will have a splendid opportunity at the 
meeting to get an expression of opinion from many sections 
of the country as to what conditions justify the hazards in- 
volved in the transfer of the contents of tank cars at inter- 
change points. 

“Recently, one of our inspectors was called upon to super- 
intend the transfer of several tank cars of gasoline, and, upon 
his arrival at the scene of transfer, he found that two of the 
cars showed no dropping of liquid from the rivets. The only 
indication that they were not tight was an oily stain. All 
arrangements having been made to transfer the lading. he 
did not think it advisable to order these cars forwarded to 
destination for fear of encouraging lax inspection of future 
shipments. 

“Transferring the contents of a tank car of inflammable 


. liquid is an operation attended by far greater possibilities of 


a serious accident than could result from forwarding to 
destination a tank car showing slight leakage at rivets and 
seams. 


“The question naturally arises as to what is the proper 
definition of a leaky tank car. From the standpoint of 
comparative safety, it would seem reasonable to allow the 
forwarding of a tank car which was not leaking more than a 
total of 60 drops a minute from loose rivets and seams. In 
other words, if six rivets at different points on the shell were 
leaking at the rate of less than ten drops per minute each, 
the hazard of allowing the car to proceed to destination would 
be far less than that attendant upon transferring contents at 
some interchange point, or in close proximity to rails over 
which engines are operated, especially when the transfer has 
to be done by railroad employees without the supervision of 
an inspector of the Bureau of Explosives. 

“Before making definite recommendations for changes in 
the I. C. C. regulations defining a leaky tank car, as re- 
ferred to in Paragraphs 1007, 1042, 1043 and 1049 (c), I 
desire an expression of your opinion as to the desirability 
and practicability of definitely defining a leak. The Com- 
mission’s rule that outlet valves must not permit more than 
a dropping of liquid with valve caps off has been a subject 
of much controversy in the past, and recently, at a joint 
meeting of the American Railway Association and American 
Petroleum Institute sub-committees on bottom outlets, a set 
of recommended rules was drafted and is now awaiting 
approval of the oil industry and the A. R. A. One of the 
rules reads: 

“ “Cars must be loaded with bottom outlet caps off. If total 
dropping of the liquid being loaded is in excess of 60 drops 
per minute, cars must not be shipped until valves are re- 
paired.’ ” 

This rate of leakage does not indicate a condition of the 
valve which is liable to result in a serious uncontrollable 
leakage. 

By furnishing a definition of a leaky bottom outlet valve, 
seam, or rivet, we eliminate the opportunity for differences 
in judgment of the individual and get down to a basis where 
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we can apply a penalty for failure to comply with a definite 
requirement. 

Thos. O'Donnell (St. Louis): Colonel Dunn’s letter does 
not ask for any more than an expression. We think that a 
leaking tank car, or a slightly leaking car, is a far safer 
proposition than the transferring of that car, and we con- 
sider it is safer to let the car go on to destination with a 
slight, clearly defined leak which we think cannot get worse, 
than to take that tank car and transfer it in a busy inter- 
change point, perhaps under most unfavorable conditions. 

Geo. Lynch (Cleveland, Ohio): I do not think that it 
would be wise to run a tank car leaking at the rivets, or as 
mentioned in Mr. Dunn’s letter. The tank does not im- 
prove in Service or handling and is liable to become more 
leaky than it is at the point of interchange. 

Secretary Elliott: If I am in order, I will move that, at 
the proper time, we recommend to the Arbitration Commit- 
tee that Rule 3 be so worded as to harmonize with the 
regulations of Paragraph 1007, to permit tank cars with 
tests out of date to run to destination and back again to the 
owner. I would also include in that motion that we ask the 
Bureau of Explosives to define what they consider a leaking 
tank car that is safe for further movement. 

The motion was duly seconded. 

T. J. O'Donnell (Buffalo): The Bureau of Explosives 
has put before us a logical and sensible thought. In the 
terminals we dislike very much to see cars transferred where 
there is hardly a perceptible liquid leak. In our Association 
we take chances on 50, 60 or 70 drops with common oil; 
kerosene we sometimes take chances with, but with gasoline, 
if there is any perceptible leak—a drop—we take no chance. 
That tank is held there and the superintendent or manage- 
ment has to determine what we will do. I would not take 
a chance of having a boilermaker come in and do much on a 
tank leaking gasoline. I am afraid of it. 

F. W. Trapnell: I should judge that, for the last 15 
years or longer in our territory, a car leaking gasoline at 
60 to 75 drops a minute, no mention is made of it and the 
car is allowed to proceed. We have never had any trouble. 
Relative to the shell of the tank, I can see no good reason 
why we should transfer a car when the shell of the tank is 
overdue for test, any more than we should tie up the car 
for the safety valve test. 

Chairman Armstrong: The motion is that this body go on 


record as requesting the Arbitration Committee to change 


the rules to allow a shell overdue for test to go forward 
to destination, and that the Bureau of Explosives, in con- 
nection with the A. R. A., define the extent to which a tank 
must be leaking before it is transferred. 

The motion was carried. 


Power House at the Billerica, Mass., Shops of the Boston and Maine 
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Recent Decisions of the Arbitration 


Committee 


(The Arbitration Committee of the A.R.A. Mechanical 
Division is called upon to render decisions on a large num- 
ber of questions and controversies which are submitted from 
time to time. As these matters are of interest not only to 
railroad officers but also to car inspectors and others, the 
Railway Mechanical Engineer will print abstracts of deci- 
sions as rendered.) 


Failure to Furnish Sufficiently Specific Information 


On September 4, 1922, the Gulf, Colorado & Santa Fe 
furnished an inspection certificate to the Chicago, Milwaukee 
& St. Paul, requesting disposition of C. M. & St. P. box 
car 73500, located at Cleburne, Tex. In compliance with 
footnote to Rule 43, the handling line also advised the owner 
that the car had not been subjected to any of the unfair 
conditions enumerated in Rule 32, and that, therefore, the 
car was a subject for handling under Rule 120. The Chi- 
cago, Milwaukee & St. Paul declined to furnish disposition 
under Rule 120 on the ground that insufficient information 
had been furnished by the Gulf, Colorado & Santa Fe, in its 
efforts to comply with the footnote to Rule 43. In order to 
prove that its inspection certificate was correct the handling ' 
line asked that the car owner send a representative to inspect 
the car; however, the car owner refused as it did not consider 
such a procedure necessary. The Gulf, Colorado & Santa 
Fe claimed that the condition of the car itself was the best 
evidence available in support of its position, and the atten- 
tion of the Arbitration Committee was brought to the owner’s 
failure to inspect the car. 

It was decided by the Arbitration Committee that the 
handling line, having failed to furnish the car owner specific 
information as required by the note under Rule 43, should 
assume the responsibility.—Case No. 1283, Chicago, Mil- 
waukee & St. Paul vs. Gulf, Colorado & Santa Fe. 


Making Wrong Repairs to Damaged Cars 


The International-Great Northern rendered a bill for re- 
pairs during July, 1921, against the Ft. Worth & Denver 
City, a part of which included the application of yoke bolts 
to F. W. & D. C. car No. 5522. It also billed this company 
for repairing the running boards on cars No. 4117 and 
No. 4146. The Ft. Worth & Denver City objected to the 
charge against its car No. 5522, contending that the repairs 
made were not standard to this car. It also objected to the 
charge against its cars No. 4117 and No. 4146, claiming that 
the bill did not show that screws were actually used in this 
work and that the A. R. A. Rules did not make allowance 
for labor charges unless screws were used. 

The Arbitration Committee decided that, “In view of yoke 
rivets being the standard of the car, the charge for the yoke 
bolts should be withdrawn. If original record of repairs 
shows screws as having been used, billing repair card may 
be amended to charge for same.”—Case No. 1284, Ft. Worth 
& Denver City vs. International-Great Northern. 


Rule 32—Car Damaged in Switching 


On April 9, 1921, the Gulf, Colorado & Santa Fe sub- 
mitted to the Gulf Coast Lines a joint inspection report show- 
ing a number of defects to be existent on G. S. N. O. € P. 
car No. 122097 at Cleburne, Tex. It also advised the Gulf 
Coast Lines that the defects developed while the car was 
being switched and that there was no unfair usage according 
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to Rule 32. Disposition was therefore requested in accordance 
with A. R. A. Rule 120. However, the Gulf Coast Lines 
made an inspection of this car at Cleburne and reached the 
conclusion that the car had been unfairly used at some 
previous time. 

Upon making further investigation, it discovered that the 
car had been sideswiped at Kansas City, Mo., while on the 
lines of the Santa Fe and as a result, it had undergone 
repairs at the Argentine, Kans., shops on February 12, 1921. 
The Gulf, Colorado € Santa Fe claimed that the damage 
was due to the sills giving way and finally breaking while 
the car was being handled by a switch engine in a cut 
of cars which was being pushed up to couple on to the rest 
of the train. It also contended that the damage done to the 
car on account of being sideswiped at Kansas City was com- 
pletely and properly repaired at the Argentine shops and that 
the reason for failure at this time was on account of the car 
being in a weak and worn-out condition. 

The decision of the Arbitration Committee was as fol- 
lows: “The original record of repairs made to this car by 
the Gulf, Colorado & Santa Fe, February 18, 1921, contains 
a notation to the effect that the metal center sills and metal 
side sills were broken, while the record of repairs actually 
made shows these metal members as having been straightened 
only, it being evident that proper and complete repairs were 
not made. It may be reasonably assumed that the impaired 
- condition of the car, due to the unfair damage for which the 
handling line was responsible, contributed to the subsequent 
damage to the car. Therefore, the Gulf, Colorado & Santa 
Fe is responsible for the damage.—Case No. 1286, Gulf 
Coast Lines vs. Gulf, Colorado & Santa Fe. 


Loss of Lading Due to Leaking Safety Valves 


Tank car TIDX 114 was loaded with gasoline at the Key- 
stone, Okla., plant of the Tidal Refining Company on June 
1, 1922. Upon arrival at its destination it was discovered 
that the tank car was short 708 gallons on account of the 
safety valves leaking. The stenciling on the car showed that 
the safety valves had been tested at 25 lb. pressure by the St. 
Louis-San Francisco at West Tulsa, Okla., on May 7, 1922, 
and a charge covering this work was rendered against the 
Tidal Refining Company in the customary manner. 

It was contended by the Tidal Refining Company that this 
charge should be eliminated and the responsibility of the loss 
of the lading acknowledged by the St. Louis-San Francisco. 
However, the handling line claimed that the owner had loaded 
the car at its own plant and had taken no exception to the 
condition of the valves when the car was loaded. It further 
contended that any defects which might have developed did 
so after the car had moved from the owner’s plant and should 
be classed as the owner’s defects, instead of wrong repairs. 

The decision of the Arbitration Committee was as follows: 
“The St. Louis-San Francisco gives positive assurance that 
the safety valves on this car were properly tested and ad- 
justed to open at a pressure cf 25 lb. per sq. in. There is no 
conclusive evidence to the contrary at the time the work was 
performed. The contention of the Tidal Refining Company 
is not sustained.” —Case No. 1287, St. Louis-San Francisco 
vs. Tidal Refining Company. 


Owner Is Made Responsible for Car Damaged by 
Rough Handling 


On September 5, 1922, C. S. N. O. & P. car 122166 was 
badly damaged in switching on the St. Louis-San Francisco at 
Neodesha, Kans. The handling line wrote to the car owner 
on October 17 requesting disposition under A.R.A. 
Rule No. 120. As the total cost of reconditioning the car 
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amounted to $1,500, the Gulf Coast Lines sent an inspector 
to Neodesha to investigate this case. The inspector reported 
that the center sills were bent and broken at the body bolster 
and that there were flange marks on the center sills and end 
sill, which indicated that the car had no doubt been derailed 
and that it received unfair usage. 

At the time of the inspection, a St. Louis-San Francisco 
standard bad-order card, Form M.P. 19, on which there was 
a notation stating that the car had been “torn to pieces by 
Frisco crew,” was removed by the Gulf Coast inspector. A 
routing card was also removed which indicated that the car 
was in condition to carry a load of lumber on August 3, 1922, 
shortly prior to the damage. This evidence, with a statement 
calling the attention of the Arbitration Committee to the fact 
that the car had been handled during a strike period in the 
Neodesha yards and that the yard switching forces were very 
sympathetic to the strikers, was also submitted. As a result 
of the evidence collected, the Gulf Coast Lines claimed that 
the car was damaged by impact other than ordinary yard and 
terminal switching. 

The Frisco submitted a number of affidavits made by vari- 
ous members of the yard crew and car department officers of 
the Northern division stating that the car had not been de- 
railed, cornered or sideswiped and neither had it been in 
any collision or impact other than that occurring in regular 
switching service. It also brought out the fact that the evi- 
dence submitted by the Gulf Coast Lines relative to the car 
being derailed had been confused with another car, 
43050, that was the property of the St. Louis-San Francisco, 
which had been derailed and was in no way connected with 
C. S. N. O. & P. car 122166. The Frisco claimed that the 
routing card of August 3, 1922, was no indication that the 
car had been unfairly handled and asked disposition accord- 
ing to Rules 43 and 120, contending that this case was not 
a proper subject for Rule 32. 

The Arbitration Committee decided that there was no 
evidence that the car was subjected to any of the unfair con- 
ditions named in Rule 32, and that therefore the owner was 
responsible under Rules 43 and 120.—Case No. 1288, St. 
Louis-San Francisco vs. Gulf Coast Lines. 


Journal Boxes Not Properly Repacked 


A number of bills were rendered to the Illinois Central 
by the Gulf & Ship Island covering repairs to its equipment 
for the months of July, 1921, to January, 1922, inclusive. 
The Illinois Central took exceptions to certain items relating 
to the repacking of journal boxes on five of its cars and 
refused payment on all of the bills. The objection was based 
on a joint inspection report made by inspectors of the Illinois 
Central and the Alabama & Vicksburg, which stated that 
the journal boxes had not been repacked in accordance with 
A.R.A. Rule 66, although the cars bore the stencilling of the 
Gulf & Ship Island of a recent date. The owner claimed 
that the bills rendered were greatly in excess of that usually 
charged by other lines for similar items and for that reason 
payment was withheld until the proper charges could be 
ascertained. 

The Arbitration Committee decided as follows: ‘“Accord- 
ing to the joint evidence statements, the journal boxes on these 
five cars were not properly repacked, as per Rule 66 of the 
1920 Code. In fact, however, the joint inspection is not con- 
clusive evidence that the work was not performed, with due 
consideration to the intervals between the dates the journal 
boxes are claimed to have been properly repacked by the 
Gulf & Ship Island and the dates of the joint inspection. 
Therefore, the contention of the Illinois Central is not 
sustained.—Case No. 1289, Gulf E Ship Island vs. Illinois 
Central. 
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Welding on Copper Fireboxes of Locomotives 


Successful Results 


Obtained in Europe with the Oy Acciona | 
Torch and Special Filler Rods | 


By J. F. Saucer 


HE Germans have been accumulating valuable experi- 
fi ence relative to repairs on locomotive fireboxes con- 
structed of copper. The results achieved are of value 
to Americans largely because copper welding is in itself an 
art that is not understood by the majority of oxy-acetylene 
welders as well, perhaps, as it ought to be. Repairs are 
usually required on account of corrosion of the metal through 
the action of the heat in the firebox. The expansion and 
contraction due to fluctuations in temperature cause cracks to 
appear in the side and crown sheets and it is also necessary 
to repair the fireboxes on account of the frequent renewals of 
i and staybolts and the consequent enlargement of the 
oles. 

Under ordinary conditions copper is softer and more pli- 
able than cast iron or steel. On the other hand, its coefficient 
of expansion and contraction is much greater. Its tempera- 
ture of fusion is only 1,980 deg. F. and the metal is liable to 
undergo destructive oxidation just below this temperature. 

It seems that in Germany the repairs were formerly carricd 
out by mechanical methods. If both the front and back of 
the sheet was accessible the patch would be riveted on, but if 
the workman could get at only the front side, screws would 
be substituted for the rivets. As a result of the ineffective 
lo in which the joints were made leaks were quite preva- 
ent. 

Patches on copper fireboxes are required in all sorts of 


locations and sometimes it is necessary to stop up some of the: 


tube holes in order to provide a space sufficiently broad for 
the patch and the rivets or screws. Rivets are preferable to 
screws because they will keep a seam tight for a longer period. 
There are, however, some shops in Germany where not only 
patches, but even tube sheets and back sheets are secured bv 
means of patch screws. It is also reported that the workmen 
did not seem to know that either bent or shortened rivets could 
be applied instead of the ordinary straight rivets. 


The Result of Overheating and How It Can Be 
Prevented 


Attention has been directed to the evil effects of heating 
copper to a point near 1,980 deg. in the presence of oxygen. 


The oxidized copper produced by the absorption of oxyg 
has a lower melting point than pure copper and will dissolv 
in the purer metal and corrupt it. Copper which has suf 
fered in this way is known as burnt copper and can usuall 
he detected by its purplish color. Its physical qualities i 
more or less reduced, which affects the usefulness of the metal. 
Pure copper, seen in a fresh break, is of a rose-red or vellow- 
red appearance. 

The operator has the choice of two procedures in order to 
prevent overheating. One is the application of materials 
which will absorb the oxygen, and the other consists in get- 
ting rid of the oxygen which has already been absorbed. 
Where the metal has already absorbed oxygen, he may em- 
ploy the enveloping flame produced by the torch, which is 
known as a reducing flame. 

It is recommended that materials designed to hinder the 

absorption of oxygen by the copper be incorporated in the 
welding rod, as this will facilitate the making of equa] addi- 
tions throughout the welding process. There is a patented 
alloy composed of copper, phosphorus and silver that has 
been used successfully. The phosphorus is the active agent 
used to prevent the oxidation of the copper. It absorbs oxy- 
gen quite readily and the result is a chemical combination 
of the: two elements, in which the phosphorus combines with 
the oxygen in the oxidized copper and forms phosphoric acid 
which escapes by evaporation. 
_ There is also an alloy that has been patented by a French- 
man, M. Raoul Amedeo, that utilizes the affinity of vana- 
dium for oxygen. ‘The vanadium content is about 0.4 per 
cent. It is claimed that by the use of this material the big- 
arained structure, which is to be expected as a result of over- 
heating of the welding region, is prevented. Furthermore, 
this welding rod seems to have an additional merit since it 1s 
claimed to reduce the surface tension of the molten metal, 
thus permitting the metal to spread promptly to all parts 
of the welding location. 

A paste has also been developed, which is smeared over 
the welding location and the near by parts in advance of 
any welding operation. Its good results are obtained largely 
through the protection afforded by a film which forms over 
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the surface and thus prevents oxygen from getting into con- 
tact with the highly heated metal. 


Importance of Proper Torch Handling 


An important precaution to be considered is the manner 
of handling the torch. The little white flame near the tip 
of the burner is not permitted to come into contact with the 
copper. The actual fact back of this appears to be that when 
the mixture of C,H, and O emerges from the orifice, almost 
immediately the acetylene breaks up into C and H and the 
three elements, C, H and O, flow along for a space without 
combining with one another. This space is approximately 
where the whiteness appears. Consequently, by avoiding 
contact of the white flame with the metal, we avoid pouring 
free O onto the heated metal. How far the outer end of the 


white flame should be kept from the copper is best ascer-. 


tained by experiment. 

In adjusting the flame, the operator must be careful not 
to provide an excess of oxygen. It will be well to be on the 
safe side and adjust the apparatus so that there is a defici- 
ency of oxygen; that is, an excess of acetylene. This may 
be accomplished after the neutral condition has become ex- 
istent by opening up with the acetylene valve or shutting 
off of the oxygen valve. The proper regulation may readily 
be found by trial. The torch should be managed so as to 
cover with its outer flame the portion of the seam that has 
just been welded. 

In welding copper fireboxes, we are apt to have vertical 
welds. These might prove to be troublesome unless proper 
precautions are taken. It has already been suggested that 
we have the C, H and O in uncombined condition near the tip. 
Highly heated copper, especially molten copper, may be ex- 
pected to absorb readily any available hydrogen. As the 
cooling continues, bubbles of hydrogen will rise towards the 
surface, but some will never reach it unless conditions are 
favorable. Thus, in vertical welds we may expect a ten- 
dency to porosity from this cause. 


Wrongly Designed Torches 


Experience indicates that not all oxy-acetylene torches are 
suitably designed for copper welding. What is wanted is a 
torch such that when the oxygen and acetylene supplies are 
once satisfactorily adjusted the adjustments will remain 
fixed. It may be said that in many cases heat causes a 
change in the proportions of the mixture of the two gases 
passing through the torch. This condition is undesirable. 
The welder of steel and iron is not greatly affected because 
he usually wants the normal flame and it is very easy to tell 
at any time whether he still has it. The copper welder wants 
a certain adjustment of proportions, but does not seem to 
have a quick, easy and sure method of correcting any de- 
parture, or even of noting whether any departures have oc- 
curred. Consequently, the burners are constructed with the 
mixing compartmeni far removed from the tip so that the 
supply of the two gases is influenced as little as possible by 
the heating of the tip. On the other hand, the heat influence 
still present results in an equalized action upon the acetylene 
and oxygen through a suitable introduction of the gases, 
which leads to better operating conditions. 


An Actual Example 


In order to make sure that the reader understands the 
practical application of this process, let us take the case 
where a crack has developed between staybolt holes. The 
preheating and welding is done from the fire side. As this 
side warms up faster than the other, a bulge occurs which 
serves to open up the crack. Sufficient fresh metal is then 
added to fill the crack and at the same time allow for the 
bulge. Upon cooling, the sheet contracts and goes back to its 
previous flat condition with little or no stresses developing 


in the metal. 
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Injector Test Rack 


THE testing of an injector after it has been overhauled 
is an important operation. Very often a locamotive 
which has recently been shopped has to be taken out of 
service because its injectors have failed to work and quite 
often these failures are caused by the way the injectors are 
tested. In some shops they are tested by air or water, which 
does not provide a natural operating condition for such tests. 
By referring to the sketch, the reader will note that the 
injector is set up in exactly the same manner as it is required 
to function on the engine. Two gages are provided, one to 
regulate the pressure in the delivery pipe and the other to 
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This Apparatus is Designed to Give An Injector a Complete 
Operating Test 


indicate the pressure in the steam supply pipe. Water is 
piped to a tank, which may be made from an old air reservoir, 
in order to give the injector the same source of supply as it 
would have if pumping water from the tank of a locomotive. 
The lifting capacity with certain steam pressures, as well as 
the amount of water discharged, can easily be ascertained by 
placing a barrel or tank of known capacity with the outlet 
pipe and operating for a definite length of time. 

It is found to be proper practice in testing an injector to 
create a pressure in the delivery pipe 40 per cent in excess 
of the usual working pressure. This tends to insure perfect 
operation when applied to a locomotive. 

The delivery pressure is controlled by the back pressure 
valve which may be turned as desired so as to show exactly 
what .the injector is able to accomplish. 


Assortment of Non-Interchangeable Grate Shaker Bars Found at 
One Small Terminal 
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Interior View of the Erecting Shop, Buffalo, Rochester & Pittsburgh, Dubois, Pa. 


B. R. & P. Has Well Organized Production Shop 


Excellent Results Are Being Obtained by Efficient Management 


and Organization of Personnel 


HE methods by which efficient and economical produc- 


tion has been obtained in the Maintenance of Equip-. 


ment Department, particularly that of repairing loco- 
motives at the general repair shops of the Buffalo, Rochester 
& Pittsburgh, located at Du Bois, Pa., should be interest 
to railroad shop men. These shops are of the longitudinal 
type, with machine bays at each side and three pit tracks in 
the center of the erecting shop served by two 50-ton electric 
cranes. As the height of the machine bays prohibits the use 
of overhead traveling cranes, all necessary lifting service in 
the machine bays is taken care of by jib cranes and overhead 
electric and pneumatic trolley hoists. 


Limited Program of Repairs Facilitates Efficient 
Operation 


The normal program of repairs allows but 20 engines on 
the erecting pits at one time, eight on each side pit and four 
on the center. This allotment has demonstrated its wisdom 
as plenty of room is thus provided for working access to the 
locomotives. In addition to insuring that all material is 
properly placed, the congestion that naturally follows when 
a large number of locomotives are in the shop at one time 
is eliminated. 

No locomotive is taken into the shop except for general re- 
pairs. All non-classified and other repairs not necessitating 
heavy overhead crane assistance are taken care of in the en- 
ginehouses of the respective divisions. Engines which are to 
go through this shop are not placed on the schedule until 
after the boiler inspection has been made. 


Routing of Locomotives and Parts 


All locomotives are stripped on the center pit and set over 
to their assigned places on the side pits. The parts are de- 
livered to the lye vats, after which they are routed to the 
various jobs to which they have been assigned. 

The wheeling of all engines, regardless of the type, is done 
on the center pit. Wheels, complete with the boxes and with 
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binders and wedges supported on pedestals, are placed on this 
pit. The shoes are then placed in position in the frame 
jaws and when the engine is lowered onto the boxes, the shoes, 
wedges and binders are automatically placed in position. 
This method eliminates extra movements and handling of the 
heavy binders. The wheeling of an ordinary locomotive can 


a Al ad a a 


Special Attention Has Been Given to the Grouping of Machine Tools 


be finished in approximately one-half hour, with all the shoes 
and wedges in position and binders up complete by one super- 
visor and four men. 

The wheeling position of each locomotive on the center 
pit is predetermined with a two-fold object: first, to prevent 
any obstacle getting in the way of direct and unobstructed 


VoL. 98, No. 5 


RAILWAY MECHANICAL ENGINEER 


«sous Buju (LINDA “Ul-Zp USE PUB SpE guigotm Suipvasyy odid “uy-g yl "91104 Buypuad oyud AZ! L6x "9101005 ‘dy-9 42. pue 29 


-S2Y18] 194303 uOBexoy mo|¡0y [8812AJuU[)] Pee PUY THE «saddez nu ¡ejuozi0y pray 3¡B8ujs ‘uy-p 991 “suoy OOS “ur pg ‘Sead (299 JUJATIP OMY $8£ "10304 Aoi 99 
‘qer 9urBuo peay pasaB °35-9 Aq “UI-BT ObE ‘suiyoeus Suipeasyy adid ‘uy-¢ 191 -30JE¡NuNII8 o1nespéTy CRE [anowu aut Il $9 
CED TL ‘amò Yoq peay 3qnop “ul- YI pst “ssa1d BuiBuey [ed113A onespAH Z8€ ‘1030W “dy-c1 p9 
puiBua peoy poses 35-6 Aq ‘UNBT GFE PUL BFE "Inno 310q peasy əƏqnop “UTZ ZSI ‘rosy “urys “Gound 6Lt "303041 “dY-0Z £9 
ayer PIIN} WY “ul-g¢ AQ “ULE 9£€ «¡Jue Burszoq [94M 389 [wOIWIDA “U[-Bp LPI “OI, “Ul-pS ‘BINS 8LF i ‘siojum *dn-0€ BL pue z9 
‘pef 2urBus “3-2 Aq u- ZI SEE “gu Sunoq ponsa “UT-OF Oy PUB SHT ‘a338 "ur-94 Ayoedes ‘swags “BullsAsq KILIY PLE ¡23m dund “ur zy fq ‘ur YZ £q “ul pr “xafdnqd 0s 

‘sassoid [Jp [eIpes “33-9 ¿81 Put 141 ‘O21 ‘sjos Buypuaq 3yejd pus usdo "39-9 86£ "3030 “dy-AE 69 SdOHS UV TAALS ANV ATILIO 


doys Bul39013 PUE SUJYIEN O42 JO UBIA 10013 


cy puo Sj STM Lh 858) 0%, YOUN A : E e aS 


it ae ar S T a a Y iv a] A TIMO por A =a C WAS ee law + 
+ Gun de ma AS id li] -F D , . PE CG r Ga => 5/0 y de 
A nan e ae AN A NE AA 
j i- l pa ` A 4, dh 
soya] | Y to RS le F 999 apro Mt) | OS Tras | | Poy CE SH mc] | few WOM SIVATY TWAINIO ONY SNOINVTIIISIW “yom xog ohun 100 
a lea AN ew NYOM Fd id WHINFO [Cuag yung | | | | vas in Sai ONY UVIHSSOYI Ki Y 4] x YEr zra ¥ xlr Pa y LSF l Ibin. e 
dii Se, yag A ls Oc. 6251 aes ms qu i Í y i ty 
aks 4 | TIA | Pe Bsa pj ly d vers LI A X = $ dl. ‘ened ee | = : pu. JO a e Go Pel mnt ak © : aig i (e 
Bite de nl um (48 a A A A me eC A | 
es Puia O “eee H |i | a E oe Be 
duy A : — SS Susp?” RG 
E E 4 111 oo Ed Ñ z = E a — 7 
ig | | YSHO “AMY WOL-Q Y4!M SIUDIJ VOL -OS Z SBMODBELG, PUD SO] SUONPA Wi. 
iS! y BY 2Dpf JO 2204 EY LGA SIUOHPA T. 
itl 
¡Si 
it] ae —= 
{|i 
ig A ee Si E = = eT Tt 
w 
oso Puy fUOL i wie | 
= pera yuej | Y oe i + E | Kaen ELIAS | 
WIELD ar ii Y a a IMU oy TT) 
BN eS de sE QH | bean vs pan soe IMG ee ase 7 Y young JPEN | si 
3 — y ‘iit CE) EE ey Herc, 
E | ; Yama / * TÍ 
iz a= = Ao "G NVI HIRO H oxy) ai 
JATMA W mw | at WAS 
MYOM ONIOVTIHL LO 


yes? AYOLIIOGYT yrueg 
TWIINTHD ONY THIISAKS 


SBMODISLOH PUD SOfOp) SB EPA shis DULY Dip JI ans Duy IOM SABI Pu] J, 


poe i | i 


ER e 
Bee 
SÍ E Eb "Japuodr] 

——_ —— 


dOHS 
aaa 


rd Google 


297 


RAILWAY MECHANICAL ENGINEER 


May, 1924 


tes the de- 


It also individualizes 


the work as well as the supervision, making each foreman 


imina 
completely responsible for the production of the work under 


This prevents any 


In the majority of cases the delivery 


The whole plant is laid out so that the fin- 


Care has been taken in the placing of the machine tools in 


the side bays to eliminate back tracking, or at least to keep it 


to a minimum. 
Special attention to the grouping of the machine tools has . 


movement of the locomotive out of the erecting shop, and, 
second, to set a definite place for the delivery of all material 


that is to be appli 


of all material is expedited in advance of the time the engine 


is lifted from the side to the center pit. 
Each Foreman Is Responsible for His Department 


delay by having to wait for material, in starting to assemble 


the engine after wheeling. 
ished work travels toward the engine on the pit. 


made the various jobs self-contained and el 


pendence of one foreman on another. 
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The department is 


The value of this arrangement in produc- 


tion is self evident and goes a long way to make the erecting 
department one of stripping and assembling only, as all 


diction. 


Each sub-division or department in the machine shop is 
fully equipped with all the necessary machine tools and 


equipment to complete its particular job. 


is juris 


work comes to the locomotive finished and ready to apply. 
Department Organization and Machine Tool Operation 
so arranged that a part undergoing repairs travels from one 
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Where the Driving Box Work Is Done 
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machine to another in direct rotation and always toward the 


‘delivery point of the locomotive. 


For 


box can be completed in 14 min. from 
A universal guide grinder is used to true the 


A driving box boring mill was also obtained 
faces of exhaust bases in one set-up, to true up faces of 


that had a universal chuck built onto the table. This machine 


From time to time machine tools are replaced with those 
is equipped with a facing bar for boring and facing and, as 


more efficient in production in order to obtain reduced costs 
aces at the one time instead of having to reset, as was the 


per unit. A number of such tools have been installed within the 


last three years that have fully justified their purchase. 
example, a 48-in., four-headed planer was purchased, on 


which, by the use of a special holding arrangement, a full 


set of driving boxes may be planed on the shoe and wedge 
slide valves and other similar parts, as well as to grind guides 
It does away with the many operations that were formerly re- 
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quired on a planer, slotter, and various machines of the older 
types; and in the case of guide work, the blacksmith shop 
work was also eliminated with the consequent trucking from 
one place to another. 

Two forcing presses also constitute part of the equipment, 
one being used for rod and the other for driving box work. 
The action and capacity of these machines give accurate and 
quick production and the pressures are controlled instantane- 
ously. One 100-in. vertical boring mill, which is controlled 
from either side with a push bottom arrangement, has reduced 
labor costs 50 per cent. A 28-in. slotter of the radius type 
makes short work of link radii and is far ahead of the planer 
and attachment because of its ability to take cuts, feeds and 
speeds to the limit of the tool steel capacity. Many machines 
are equipped with special devices for various operations, with 
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Utilizing Scrap Material 

An oxygraph is installed in the south end of the erecting 
shop. This machine is used entirely for cutting out of the 
solid, main rod straps, pedestal binders, main and side rods, 
main rod wedges and engine truck equalizers wherever ex- 
pensive operations in blacksmith and machine shop work can 
be eliminated. These parts are made out of scrap axles and 
the use of new material is thus avoided. 

As an example, the production of a butt end main rod strap 
for a Mikado type locomotive normally requires 12 hours 
labor to forge and machine. With the oxygraph, the same 
Job can be finished complete for application in three hours. 
A main connection side rod for the same type of engine can 
be produced by this machine in three hours and necessary 
machining accomplished in ten hours, as compared with the 
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Arrangement of the Equipment in the Blacksmith Shop 


the object of completing the job to be done on one machine 
and thus reducing the handling costs. 

All rod work is performed to standard tram lengths from 
master tram gages. A duplicate tram is used at all the en- 
ginehouses and terminals at other points on the line, which 
makes permanent the length for me rod when it is out of the 
general repair shop. 


When driving boxes have. heen planed on the shoe and 


wedge faces to the limit of size, these faces are fitted with 
boiler plate liners, welded on, and the box is then brought 
back to its original size. 
tically indestructible and makes available the use of each set 
of shoes and wedges for three shoppings of the locomotive. 


Sub-Storeroom Provides Quick Service 


In one of the machine bays a sub-storeroom is provided 
where stocks of small material are kept, such as standard 
stubs and bolts of all kinds, cotter keys, spring hanger pins, 
piston and valve rod packing, emery cloth, machine oil, waste 
and similar material. This greatly facilitates the repair work 
and does away with trips to the general storehouse. The 
shops are served with large or heavy material by an electric 
truck and all such material is delivered direct to the point 
where it is to be used. 


This procedure renders it prac- - 


former process of forging and finishing in thirty-two hours 
of actual working time. 

These two examples are but typical of the work that may 
be accomplished by this equipment. As the torch on this 
device uses acetylene gas, it is necessary to anneal the part 
after cutting to offset any possible strains that might be set 
up in the operation, but from experience none of the parts 
thus manufactured has failed in service. 


The Toolroom Is Well Equipped 


The toolroom is well equipped for the handling of small 
tools, tool and machine repairs, as well as for manufactur- 
ing jigs and devices designed for economy and to hasten pro- 
duction. Hand tools are issued by a check system and 
are inspected weekly for errors and replacements. The tool- 
room force has recently developed and put into operation a 
device for keyseating and reaming the bolt hole in main 
crank pins for crank arms after setting the valves of outside 
gear locomotives. With this device a more accurate and 
finished job can be accomplished and in one-half the time 
that was formerly required by using a drill and chipping 
hammer. The machine is pneumatically driven and is pow- 
erful enough to make available the use of high speed tool steel 
for milling and keyseating cutters. 
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Foremen’s Meetings Are Held Twice Each Week 


Scheduled meetings of all foremen are held with the gen- 
eral foreman each Tuesday and Friday morning, and at these 
meetings various items are listed on standard unit sheets and 
dates for the completion of each is set. From this informa- 
tion the date of each engine departure out of the shop is de- 
termined. If for any reason it is found that the date orig- 
inally set cannot be met, immediate notice is given to the gen- 
eral forenfan by the foreman involved, requesting necessary 
changes or that other action be taken to keep the locomotive 
on its original schedule as nearly as possible. This system 
has been found to be remarkably effective on account of its 
simplicity. The open conferences tend to promote an inten- 
sive spirit of co-operation which makes each foreman want 
to do his best to maintain the scheduled date of completion 
of the work. 

The location of the boiler, tank work and heavy repairs 
to steel cars, as shown on the drawings, are self-explanatory. 
Here, as well as in the other repairs, the reader will find the 
element of efficiency that should be standard to such equip- 
ment and the same general arrangement common to all the 
other departments. 

Incidental to the foregoing, it should also be stated that 
90 per cent of the manufactured material used by the entire 
system is made at the Du Bois shop. All rods, pistons and 
crossheads, mounted engine trucks, tender and driving wheels, 
complete, are included in the material that is furnished to 
other terminals. 


Acetylene and Electric Welding 


The acetylene and electric welding processes are both used. 
The former is utilized for building up worn parts and the 
latter for making repairs to boiler sheets, broken frames and 
cylinders. All new piston rods are hammered out of scrap 
axles. Loose fits in crossheads and piston heads are built up 
with acetylene, annealed and refitted for re-use. The same 
process is employed by using bronze and then turning to the 
proper size, in building up cast iron piston heads that are 
worn too small for the cylinder. Worn crank pins are set 
aside and turned down for smaller sizes. New crank pins 
are forged out of scrap driving axles; loose axle fits are 
built up, annealed and refitted to rebored wheels, and worn 
or sharp flanges on driving or engine truck tires are built up 
with the electric process. New fireboxes are applied with all 
seams electrically welded and the only riveting performed is 
at the mud rings. There are 75 of these fireboxes in service 
to date, including two Mallet type. Application of the side 
sheets, as well as boiler sheet repairs, are generally taken care 
of by this method. In fact reclamation of parts in this man- 
ner is general where consistent with safety and where a reduc- 
tion in the expense for material can be made. 

The shops are equipped with an acetylene generating plant, 
and all parts of the plant are piped with drop lines, thus 
eliminating the trucking of gas cylinders. 


Shop Organization 
The organization of these shops under normal working con- 


ditions is as follows: 


1 Superintendent of shops 

1 General foreman 

2 Erecting foremen 

1 Machine foreman 

1 Pipe and tin foreman 

1 Boiler foreman and 1 assistant 

1 Carpenter foreman 

1 Blacksmith foreman 

1 Rod and motion work foreman 

1-Driving box and wheeling foreman 

1 Air brake foreman 

1 Painter foreman 

1 Cab work and boiler mounting foreman 

1 Stripping and wheeling foreman 
Toolroom foreman 


The jurisdiction of the superintendent of shops, general 


foreman, and boiler foreman is also extended over the 32- - 
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stall enginehouse adjacent to the shops. The total normal 
working force is 587, including the supervisory officers and 
the monthly output consists of 20 general repairs, including 
an average of three fireboxes per month. 


Swivel Chuck for Rod Brasses 


A SWIVEL chuck for holding rod brasses that are 

bolted to the bed of a shaper or plancr is shown in 

the sketch. It is so designed that a brass may be machined 
on all four sides and at any desired angle. 

The chuck consists of a clamp and bracket with a base 


This Device Holds a Rod Brass So That it Can Be Machined on All 
Four Sides at One Setting 


11 in. by 20 in. and a face 16% in. high. It is fastened 
to the bed of the machine by four bolts. The brass is se- 
cured to the face of the chuck by means of a clamp that is 
provided with two jaws, as shown at A. This clamp is 
held to the face by a 134-in. bolt with head 4 in. square and 
% in. thick. The stationary jaw is provided with four 
34-in. holes that correspond in position to similar holes in 
the face. The pins B are inserted in these holes to prevent 
the clamp from turning. When it is desired to turn the 
brass, it is only necessary to pull the pins and loosen the 
nut C. The clamps A do not need to be touched until the 
entire job is finished. This feature permits uniformity on 
all four sides and no further adjustment for accuracy is re- 
quired after the brass and chuck has been once set up. 
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1—Locomotive at the Trarsfer Table, 8:01 A. M. 2—Moving Qver the Transfer Table, 8:03 A. M. 3—Front End Door Ring Removed, 
8:26 A. M. 4—The Locomotive Unwheeled, 8:52 A. M. 5—Part of the Tubes Removed; Duplicate Drivers and Boxes in the Fore- 
ground, 10:10 A. M. 6—Starting to Wheel the Engine, 10:32 A. M. 7—Condition of the Engine at Noon, 12:02 P. M. 8—Tender on the 
Transfer Table, 3:30 P. M. 9—Appiying the Front End Door Ring, 4:18 P. M. 


K. C. S. Makes Class 3 Repairs Within Fight Hours 
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Shows Possibilities of Modern Facilities, Co-operation and 
Separation of Repairs and Erecting 


the Kansas City Southern were broken on March 17, 
1924, when locomotive No. 556 was given Class 3 
repairs in the shops at Pittsburg, Kans., in 7 hrs. 55 min. 
Locomotive No. 556 is a heavy 2-8-0 type, coal-burning 
engine used in freight service and known as Class E-4. The 


Tue records for making Class 3 locomotive repairs on 


Officers and Supervisors Responsibie for Giving This 


locomotives of this class were built in 1913 and have the 
following principal weights and dimensions: 


Weight of locomotive, loaded .........oooooo..o.o.. 254,000 Ib. 
Weight cn drivers, loaded ...........oooooooo oo... 224,000 Ib. 
Weight on tender, loaded .....oooooomoooomm.o ooo... 172,200 1b. 
Wheel base, engine ».....oo0o0ooomoococroncransss. 26 ft. 10 in 
Wheel base, engine and tender .......o.o..oooomo.... 60 ft. 9 in. 


Cylinders, diameter and stroke ........oo.oooooo.o.». 26 in. by 30 in. 


meter of driving wheels .........o.oooooooooo... 57 in. 
Tractive force aia AI AA A A 55.948 Ib 

er 0 sc ee 
Boiler, inside diameter, first course ...........0000. 82 
Firebox, length and width, inside ......o.ooo.ooooo... 10814, in. by 83% in. 
Tubes, number and diameter ....ooooocoomomoo.... lit in. 
Flues. number and diameter ........o.ooo ooo...» 3854 

gth over tube sheets ........ooooooooomo oo... . 15 ft. 6 in. 
Valve gear ais LE ES Walschaert 
Piston valves ¿is a AAA RA 14 in. 
Tender capacity, Water ......ooooooomommooromo.m”.». 9.000 gal. 
Tender capacity, coal ......... ais 17 tons 


Shop facilities at the division and shopping points have 
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Locomotive Class Repairs In 7 Hr. 55 Min.—M. A. Hall, 
Machinery, at the Left 


been greatly augmented in recent years. Especially is this 
true at Pittsburg where extensive additions have been made 
in the way of buildings and machinery. To test the resources 
of the Pittsburg shop and to better the records of similar 
projects recently carried out by the Southern Pacific and 
Delaware & Hudson, the management decided to make Class 
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3 repairs on a heavy locomotive in eight hours or in a shorter 
time if possible. 

On January 7, the general plans were formulated by M. A. 
Hall, superintendent of machinery, in conference with J. W. 
Chandler, master mechanic; R. Skidmore, shop superinten- 
dent; William Nelson, mechanical engineer, and C. Y. 
Thomas, supervisor of apprentices. Three weeks previous 
to shopping the engine, Mr.. Hall, through the foremen and 
the shop council, completed the program of procedure, and 
the foremen were informed of their specific duties so as to 
reduce the confusion incidental to a performance of this 
kind. 

Class 3 repairs includes parts of firebox sheets renewed, 
or firebox patched; an entire set of new driving wheel tires, 
or an entire set of driving wheel tires returned; an entire set 
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of new boiler tubes applied, or an entire set of boiler tubes 
repieced and reset; all driving wheels removed and general 
renewals and repairs to the boiler, firebox, cylinders, steam 
pipes and chests, frames, running and motion gear, bearings, 
air brake and other special equipment, trimmings, draft gear, 
tenders, etc., and repainting. 

To expedite this work a number of duplicate engine parts 
were in readiness previous to March 17, such as retired driv- 
ing and engine truck wheels, driving boxes with new bear- 
ings, side and main rods with bushings, crossheads and 
pistons, link work (except trunnion bushings), brake rigging, 
etc. . 

How the Work Was Done 


The locomotive was moved into the shop at 8.05 a.m. 
After stripping, the engine was picked up by the 250-ton 
crane and carried to another pit where the various repairs 
proceeded, such as welding a broken deck casting, rolling in 
219 tubes and 3 flues, changing the air cooling pipes from 
near the firebox to the front part of the engine, applying 
main and side rods, etc. In addition to the above mentioned 
work, two new piston heads were applied and new cylinder 
packing fitted, one piston rod was turned and one new piston 
rod applied, four new crosshead gibs were applied, two new 
crosshead pins turned, eight new valve rings were cut and 
spotted and eight new shoes and eight new wedges machined 
and fitted. 

The progress of the work on the locomotive while in the 
shop is shown in the following tabulation: 


Engine awaiting movement into shop ....cccccescccccrecccecace 8:00 a.m 
Engine moved on transfer table......ooooooooooomoooporcrnsssso 8:03 a.m. 
Engine moved into shop ....ooooooooooonoooosoocrsorsosos. 8:05 a.m 
Cylinder heads and piston valve heads removed ,............... 8:15 a.m 
«Dome: cap removed cis ook ee Nie sears sete ewes a 8:16 a.m 
Tender: détached seess 0s oss waarecaun tae meres ens eae wae ee ca 8:17 a.m 
Headlight removed aia ase ee casas AA a 8:20 a.m 
Main rods taken down .......oooooooooooononsrcrrnsoronoos»s 8:25 a.m 
Front end door ring removed .....oooooooooooooooomocr2r2.2»»o 8:26 a.m, 
Driving brake rigging taken down ........o.ooooooocmooooocoso» 8:30 a.m. 
Pistons taken out of cylinders and crossheads taken down........ 8:31 a.m 
Binders taken down yal aaa ados 8:40 a.m 
‘Piston valves pulled ...uo.oommsrrraaranis recio coreo 8:45 a.m 
Links removed ¿anio riean Sides A RAR A oa 8:46 a.m 
Engine unwheeled .....ooooooooomomomooo.o». aso mm..o co... ..un. 8:52 a.m 
Engine swung in crane ready to move to adjoining pit........ 8:57 a.m. 
Throttle box removed ....o.ooooconsosnososrrrcrronnssanano 9:00 a.m 
Engine moved to other pit .....cc.cccccccccccsececcccvvcncne 9:05 a.m 
Nozzle stand removed .....cccccccccccrssccccsccccscessseses 9:15 a.m 
Crossheads A A 9:30 a.m 
Flues, removal started ...ooo.moom.oroorrcrrarnorsaorsosprriso.s 9:31 a.m 
Tender trucks removed csi a e 9:32 a.m 
Pistons put in Cylinders ..o.ooocoonoorooo»oorpmrocscronrrssosa 9:50 a.m 
Wheeling, started at ...oooooooorconorpnomscnccrcorcssrosroscroso 10:32 a.m. 
Tubes removed ....oooooooooommonconcrscrrcrrosoncronaaso.s.. 10:45 a.m, 
Driving and engine truck wheels under engine..........o...... 11:00 a.m, 
Tube setting started. csc ec ica cies awe 08 Sie a ae 68 Ses Bw es 11:05 a.m. 
Air pumps applied nvidia a ee © ties bs Saw eee 11:45 a.m. 
Links hungi 24 ark o a E A AA 11:46 a.m 
Trucks placed under tender .....oooooooomoomosorrrosorsrroo.so 11:47 a.m. 
All binders put up in place cet eect ewe e wie ER 2:00 p.m 
Engine trammed and changes made in shoes and wedges........ 3:00 p.m 
Boiler tested 3 ii os hon a aa e E, A ai 3:30 p.m 
Main and side rods applied + sar a a CAs 3:35 p.m 
Nozzle stand applied. 1. secas a a A FO 3:45 p.m 
Valve Motion A 0k en riase etal aid e wanna Wee 4:00 p.m 
Cooling. pipes applied ea ds elle new de e 4:05 p.m 
Throttle box and deme cap applied .......oo.ooooooooooooo»o.o». 4:15 p.m 
Front end door ring applied .......oo.oooooooomoooo cm? .rocrroo. 4:18 p.m 
Frontend closed suca «hws wa beh obs aes ee RA 4:30 p.m 
Valve setting completed vices certs os ss ala ee bee a wade 4:45 p.m. 
Engine pulled out of shop so 0er sas de 4:50 p.m. 
Tender connected olors neo ine ED ed e ONT RE e E OS Se N e alee 4:55 p.m 


The engine was broken in very satisfactorily the follow- 
ing day, March 18, and went into regular service at 3.55 
a. m., March 19, when it departed from Pittsburg for Kansas 
City, hauling a full tonnage train. 

There have been no hot boxes on the engine or tender, nor 
hot side or main rod bearings and no failures due to steaming 
have been reported. 

With the unreserved co-operation of the mechanics, ap- 
prentices, helpers and laborers, who bent all efforts towards 
the completion of the project, the work progressed smoothly 
and was completed without serious difficulty. Everyone con- 
cerned had deep interest in the work and this interest and 
loyalty has caused the management to look towards a future 
proposition of making Class 1 repairs on a Consolidation 
or Pacific type locomotive in six days. 
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Valve and Valve Gear Repairs” 


By J. H. Armstrong 


Assistant General Foreman, Atchison, Topeka & Santa Fe, 
Topeka, Kans. 


AF TER all valve gear parts are removed from the engine 

at Topeka shops, they are placed in a crate, sent to 
the lye vat and thoroughly cleaned, then being delivered 
to the motion gang where all parts of the valve gear, side and 
main rods, crossheads and guides are repaired. 

The foreman in charge and a mechanic inspect all parts 
for defects and worn places, and all parts are checked up 
for proper blue print lengths. If any parts are found to be 
incorrect, we send them to the blacksmith shop and they are 
altered in accordance with the blue prints. 

Worn places on the valve gear parts are electric welded 
and faced with a jig we have for that purpose whith makes 
the faces square with the pin holes. We then rosebit all 


holes, fit new brass bushings and straight ream the brass 


bushings to the standard sizes for the pins. 

If we find any of the flaws with too much lateral, we close 
the jaws to suit. All new motion pins are turned, drilled 
for dowels, threaded and sent to the blacksmith shop for 
case hardening. The links also are hardened, after which 
they are ground to a templet with the proper radius. Link 
blocks are ground on the radius face and pinholes. 

Eccentric cranks and blades, eccentrics and straps are re- 
paired in a similar manner. All main axles on Stephenson 
valve gears are laid out to a templet and all eccentrics keyed 
on before wheeling in the engine. If new axles are applied, the 
keyways are milled for the eccentrics with a milling machine. 

All valve bushings are inspected to see if they are round, 
with ports spaced according to blue print. They are checked 
for size. If found out of round, we true up with a boring 
bar and renew when worn 3/16 in. larger than the original 
size. E 

All valve chamber bushings which must be renewed are 
chipped out with air hammers, our experience showing this 
to be the best method so far developed. Before applying 
new valve bushings we caliper all the valve chamber ribs to 
see if they are round and of the same size. If they are not 
we bore the valve chambers before the bushings are fitted. 
All valve chamber and cylinder bushings are pulled in the 
cylinder with a hydraulic bushing inserter, the time required 
being about 30 minutes a bushing. 

The gang foreman on the erecting floor applies all rocker 
boxes, tumbling shafts, links, valve gear parts and valves, 
also power reverse gears or reverse levers and quadrants. 
Valves are set by one mechanic, one apprentice and a helper. 
We have an air-driven machine to roll the wheels in the for- 
ward or back motions in order to square and set all valves 
to the prints on different class engines. 

If we find an engine carrying 14 in. lead and 5 in. valve 
travel and the print calls for 3/16 in. lead and 534 in. valve 
travel, we make the proper changes to set the valve according 
to blue print instructions. 

Piston valves are stripped complete and each part sten- 
cilled. The stems are calipered for the scrapping limit. The 
bullrings, spiders and bodies are sent to the sand blast to have 
the carbon removed. After returning from the sand blast, 
the bodies are calipered for length and also to see if they 
are parallel. If not, they are welded and faced square and 
for length on the boring mill. The spiders are sent to a 
lathe and the ring seats faced square. The valve stems are 
trued, threads on the end rechased and dowel pins and cotter 
key holes redrilled. The valve stem keys are fitted to the 
crossheads or valve rods. 

As soon as the valve bushings are bored, they are calipered 


“From a paper presented before the 1923 convention of the International 
Railway General Fcremen’s Association. 
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and the bullrings are turned to fit the bushings, old bullrings collar bolt. The pin was then set up in a lathe and the 
being used wherever possible. After the bullrings are turned, outside turned to size and polished. A steady rest was then 
the rings are fitted to the cylinder. One ring is fitted to each used to support the pin while the counterbore for the collar 
bushing and the remainder are fitted to a bushing tub at the , 
bench. After the rings are fitted to the cylinder, the valve is 
assembled. 

The rings are fitted to grooves in the bullring to see if they 
have the proper amount of lateral. Then the small bull- 
ring keys are fitted to the spider and the bullring. The 
spider rings and bullrings of the front end of the valve are 
laid on two small blocks on the floor and the body is placed 
on top. The same process is followed for the back spider 
bullring and rings as previously stated and then they are 
placed on top of the body. The stem is dropped through the 
spiders and body and driven in place with a light sledge. A 
castle nut is screwed on the end of the stem and the valve is 
then laid on the floor and the nut tightened with a wrench. 

The valve is checked for length inside and outside of the 
rings, for admission and exhaust opening, lateral of rings 
and for squareness of the valve. If found correct it is ready 
to be applied to the valve chamber. 


Saving Operations in Finishing 


Crank Pins 


A METHOD of machining crank pins, described in the 

April issue of the Norfolk & Western Magazine, has 
been developed by U. V. Garred, efficiency engineer, and 
F. H. Wicks, gang leader in the machine shop, which requires 
but one setting of the pins on the drill press and one setting in 


The Chuck Open, Ready to Receive the Crank Pin 


was finished, after which the bolt hole was tapped out. In 
many instances it was found that the steady rest had scored 
the surface of the pin so that repolishing was necessary. 
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The Use of the Counterboring Tool Shown Here, is Followed by the 
Tapping Operation 


Special Drill Press Chuck for Holding Crank Pins While Drilling 
the lathe, and by which has been effected a saving of 35 min. and Counterboring for the Collar Fit 
in the time required for completely finishing a crank pin. l a l 
Before this method was developed, the pin was first set up By the use of a special chuck on the drill press the pin 
in the drill press and the hole drilled in the center for the is now quickly set up for the drilling operation. When this 
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is completed, a special counterboring tool is placed in the 
drill spindle and the collar recess refinished in one operation. 
The tap is then placed in the drill spindle and the bolt hole 
tapped, after which the pin is removed to the lathe, where 
the outside turning operations are completed and the sur- 
face polished with one setting. The pin is then ready for 
application. No trouble has been experienced from chatter- 
ing in performing the counterboring operation on the drill 
press. 


Chuck for Guides, Shoes and Wedges 
and Crosshead Gibs 


[N most shops shoes and wedges are machined inside and 
outside by two planers. One planer is used to machine the 
outside of the shoe and wedge by clamping them to the bed 
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Fig: 1—Sketch of Improved Chuck for Guides, Crosshead Gibs, and 
Shoes and Wedges 


with bolts and machining only one side at a time. Another 
planer is then used for machining them on the inside, by 
means of a chuck, This makes it necessary to set up the 
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shoes and wedges three different times before the job is 
completed. 

Either of the two chucks shown in the sketches will hold 
an entire planer platen full of shoes and wedges so that 
they may be machined complete inside and outside in one 
setting. By using both heads and double tool posts on each 
head, a set of shoes and wedges can be machined as quickly 


Any Length or Width 


Fig. 2—This Chuck is Simple in Construction and Can Be Easily 
Adjusted 


as a set can be machined on the outside by the common 
method. 

The chuck, Fig 1, consists of a cast iron base provided 
with annular grooves, which is bolted to the platens. A guide 
or crosshead gib is clamped in position by a jaw equipped 
with lugs, as shown in the sketch, which fit into the grooves 
of the base. A 114-in. bolt, threaded at both ends and made 
sufficiently long to hold an entire row, is used to tighten the 
jaws against the work. 

Both chucks hold the work in a similar manner but the 
chuck shown in Fig. 1 is somewhat handier for an operator 
because the bolts C, used on the chuck shown in Fig. 2, must 
be loosened at each setting’ in order to have the standards D 
set along the platen to suit the length of the work. Either 
of these chucks is an improvement over the old method and 
they will hold any job, such as guides, shoes and wedges, 
crosshead gibs and similar work, in a satisfactory manner. 


Modern Rectangular Type Enginehouse of the New York, New Haven 4 Hartford at Boston (Southampton Street), Mass. 
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A Complete Series of Industrial Trucks 


HE Yale & Towne Manufacturing Company, Stamford, 
Conn., is manufacturing five new types of industrial 
This 


trucks, known as the K-20 to K-24, inclusive. 

set constitutes a complete series of trucks, each of which is 

designed to fill a definite place in the scheme of material 
handling around a railroad shop. 

The K-20 model is designed to meet the general require- 


Model, K-20, High Platform General Utility Truck 


ments of intraplant movement. It will handle miscellaneous 
units of material which may be placed on the platform by 
hand, hoist, or overhead crane service. The auxiliary equip- 


K-23 Is a General Utility Truck Bulit for Heavy Duty 


ment designed for it includes a gravity dump body for hand- 
ling loose material and an electrically operated swinging 
boom crane. It has large wheels and full spring suspension 
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which permits of operation over rough surfaces. The con- 
trolling mechanism is especially constructed to facilitate 
handling in narrow aisles and congested places. All parts 
are easily accessible and are grouped in self-contained major 
units. The truck has a rated carrying capacity of 4,000 lb. 
and can be turned in a radius of 91 in. The wheel base is 
58 in. and the overall length is 102'4 in., with an overall 
width of 84 in. 

The model K-21 truck is similar in form to the K-20, but 
is equipped with a wider platform. 

Model K-22 is a self-loading transportation unit in which 
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The Elevating Platform Truck, Model. K-22, is a Self-Loading 
Transportation Unit 


are combined the advantages of high and low lifting. It 
may be used to lift loaded skids from the floor, transport them 
to a given place and raise them to a higher level in order to 
facilitate stacking or tiering in a storeroom or freight car. 
This model has a low center of gravity and the longitudinal 
frame members are made of pressed steel, which permits it to 
carry a 4,000-1b. load. The lifting and lowering mechanism 
is of the triple, spur-geared reduction type, electrically driven. 


It is equipped for electric braking and has a mechanical aux- 
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iliary lowering-speed control with automatic upper and lower 
limit stops. 

The Model K-22 truck has a wheel base of 55 in. and the 
overall height is 105 in. It can be turned in a radius of 
84 in. and will travel at a speed of 614 miles an hour on a 
level concrete roadway, with a load of 4,000 Ib. 

The Model K-23 is a general utility truck and is designed 
with a low platform to reduce heavy lifting toa minimum. It 
is built for heavy duty and for operation where the road sur- 
face is in average good condition. Its overall length is 110% 
in. with a wheel base of 5514 in. and can be turned in a 
radius of 89 in. 

This company has also placed on the market a three-wheel 
truck known as K-24. Its platform area of 15 ft. is 70 per 
cent of that of the Model K-20 truck. It is capable of pass- 
ing through a 3-ft. doorway, and may be carried on a 7-ft. 
elevator. This machine has a low center of gravity which is 
designed to prevent bucking, overturning against stalling 
loads, or tipping over sidewise while rounding a corner. The 
frame is made of heavy pressed steel and contains the battery 
compartment, bumpers and deck, which makes a solid and 
rugged one-piece structure. It is suspended on helical springs 
over each wheel. The seat is further protected by an addi- 
tional spring of the swivel type, which enables the operator 
to get on or off the machine with greater facility and to look 
or reach back to the coupling point. The clear deck gives 
him unobstructed vision of the drawbar, which is essential for 
safe fast operation. 

With the exception of the Model K-24, the various parts 
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of these trucks are interchangeable with each other. The 
five trucks are equipped with spur-geared unit power axles. 


Model K-24 is a Combined Tractor and Truck for Operation ir 
Congested Spaces 


which are identical and interchangeable with all of the trucks 
of the K series. Heat-treated alloy steel and ball bearing: 
are used throughout. 


A Horizontal Eccentric Bending and Straightening Machine 


NEW bending machine designed to handle bars, flats, 
beams, channels and work of a similar nature in rail- 
road car shops, has been brought out by Henry Pels 
& Company, Inc., New York. The design is such that 
either small or large sections can be bent or straightened. 
The bending blocks may be moved forward or backward on 
an arc so that as the blocks approach the ram head their 
center distance is shortened in order to accommodate smaller 


Machine for Bending or Straightening Heavy Channels 


sections and shorter radius curves. As the blocks recede 
from the ram head, their center distance is increased to 
accommodate larger sections and longer radius curves. 

With this arrangement it is unnecessary to make a special 
adjustment of the bending blocks to suit the size of each 
section to be bent. The arc lines of travel of the bending 
blocks have been determined from the moment of resistance 
of various sections as well as from results of actual tests. 
It has been found that for practical reasons a beam cannot 
be bent with blocks as close together as would theoretically 


be permissible, and that the conditions are also materially 
different when bending the same beams flatwise and edgewise. 
It has also been found that in determining whether a beam 
can be bent on a machine, it is not so much the weight of 
the section that should be considered as its shape moment of 
resistance. For bending rails or similar heavy sections, it i: 
recommended that blocks be used between the ram head 
and the section itself. 

The construction of this bending machine embodies te 
same features as the other lines of punching and sheariz: 
machinery manufactured by this company. It is constructec 
with heavy steel plate frames of special analysis and hig- 
tensile strength and the design provides a high factor c: 
safety. The gears are made of steel with machine cut teeth 
all pinions and shafts are forgings. The bearings are c: 
liberal dimensions and are provided with phosphor-broax 
ee The main shaft bearings are equipped with rizz 
oilers. 

The table is especially wide and substantial to insure eax 
of handling. In addition, it has a horizontal roll on each sic: 
to facilitate pushing the bars across the table. 

The bending blocks can be adjusted independently c 
each other by means of a hand wheel and screw which move 
them in the arc groove, as shown in the illustration. Whe: 
a beam is placed in the machine, the blocks are adjuste: 
toward the ram head until the head, in its travel, starts t: 
bending. The blocks are then given further adjustmer 
until the desired curve is obtained and when this adjustmex 
has been completed, the length of section to be bent can ther 
be fed through the machine as far as necessary. As th: 
blocks advance around the arc toward the ram head, tł: 
center distance between them decreases. Thus any dange: 
of overloading the machine is eliminated as the beam hz: 
lost part of its resistance against bending as soon as the firs 
slight bend has been made. These machines are said to k 
rapid in operation and to have small power consumption 
The space required is comparatively small. 
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Washburn Side Frame for Arch Bar Trucks 


HE Baltimore & Ohio is using something over 40,- 

000 arch bar truck frames of a unique design. The 

first of these frames were applied to the new equip- 

ment ordered in 1922, and they are now in service on box and 

gondola cars of 80,000 1b., 110,000 lb. and 140,000 lb. ca- 

pacity. The side frames of the trucks referred to were de- 

signed by Edwin C. Washburn, assistant to the president 
of the Baltimore & Ohio. 

The object aimed at in this design is to use as large a 

quantity of rolled material as possible and to take advantage 

of the merits of the arch bar type while eliminating its un- 
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mensions. In the 70-ton truck frame two 1%%-in. pins are 
used on either side to connect the upper arch bar to the cen- 
ter casting. 

A modified design is shown in Fig. 3. In this form the 
head castings are omitted and the ends of the arch bars are 
of the regular M.C.B. design and take the regular journal 
box and bolts. A third design is shown in Fig. 4. In this 
case the journal box and head casting are integral, the box 
being attached by a pin and cast steel filler at the top, the 
same as in Fig. 1. In both of these designs the center cast- 
ing is riveted to the lower arch tie bars by means of 1-in. 
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Fig. 1—55-Ton Washburn Truck Used on the Baltimore 4 Ohlo 


desirable features. Rolled bars are low in cost and are of 
definitely known strength. But inasmuch as nearly a third 
of the arch bar material in the old M.C.B. design was re- 
moved to allow the introduction of the column bolts and, 
furthermore, as these holes were drilled near the bends of 
the bars, the frame was not as strong as the weight of ma- 
terial would warrant. In the Washburn design these points 
of weakness have been corrected. 

A drawing and a photograph of 55-ton B. & O. truck 
frame, as manufactured by the Standard Steel Car Company, 
Butler, Pa., are shown in Fig. 1 and Fig. 2. The other two 
sizes are similar in construction, although differing in di- 


rivets, but as these rivet holes are some distance from the 
easy bend, the bars are not unduly weakened. 

The Washburn side frames have the usual top and lower 
arch bars and a tie bar. The lower, or tension member has 
its end turned up and the upper bar is carried to this projec- 
tion. To assemble the frame the bars are first passed through 
the center column casting, and the two recessed head cast- 
ings, shown in Fig. 1, which fit over the journal boxes, or 
the special journal boxes shown in Fig. 4 are slipped over 
the ends of the arch bars. Rolled steel pins are driven 
through the arch bars and the heads of the columns and 
usually also through the bars and head castings. The as- 


Fig. 2—Washburn Side Frame for Baltimore 4 Ohio 55-Ton Cara 
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sembling of the frames is done on jigs, thereby assuring ac- 
curate measurements and uniform wheel centers. Chills, or 
other material are used to stop up the openings, and cast steel 
or other suitable materia] is then poured into the upper 
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In the event of breakage of a head casting or an integral 
journal box, the defective part may be burned off and a new 
piece substituted, a new pin being driven in and the retain- 
ing metal poured into the cavities. 
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Fig. 3—Washburn Truck Side Frame with M. C. B. Arch Bar Ends for 55-Ton Cars 


openings in the center column casting and in the recessed 
end castings. In most of the trucks cast metal has also been 
used to unite the center column and the lower bars. This 
gives a solid integral construction. It is not necessary that 
the filler material be fused to the bars as it forms simply 
a compression filler block which is cast in to hold the parts 


These truck frames have shown very satisfactory results 
on the road as well as under drop and static tests, and when 
tested to destruction do not break, but bend. Should they 
become distorted by a wreck or derailment, they would still 
have sufficient strength to carry a load to the terminal. 

A few of the earlier frames made did not have the bars 
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Fig. 4—Washburn Truck Side Frame of Journal Box Type for 55-Ton Cars 


in position. Referring to the illustrations, it will be observed 
that the lower arch bar and also the tie bar are free from 
sharp bends. Where they pass under and leave the center 
column casting, the curves are of particularly large radius 
and the bars are not weakened by rivet holes. The construc- 
tion is thus more reliable than the old M.C.B. design. 


pinned to the column heads and as a result continued usage 
or wrecks had a tendency to spread the columns. As now 
made, the bars are pinned to the columns before the inter- 
locking filler metal is poured in. 

The sale of these frames is now being handled by the 
Duquesne Railway Supply Company, Pittsburgh, Pa. 


attention on the part of the engine crew. 
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A Pneumatic Flange Oiler for Locomotives 


PNEUMATIC flange oiler for lubricating locomotive 
A and wheel flanges has been developed by the Hoofer 

Manufacturing Company, Chicago, and is shown in 
Fig. 1, applied to an Indiana Harbor Belt locomotive. By 
means of this device measured amounts of oil are fed to the 
wearing surfaces of the flanges by air pressure, at regular 
distance intervals. The oil is not spraved on the flanges, 
but is gradually released from the oil shoes by an extremely 
small amount of air, vented through the oil pipes. This air 
acts as a preventive against stoppage in the oil shoes and 


Fig. 1—Indiana Harbor Belt Locomotive Equipped with the Hoofer 
Flange Oiler 


is designed to assume positive delivery of oil to the wheel 
anges at the proper intervals. 

Air pressure for the operation of the oiler is obtained 
through a pipe from the cab of the locomotive, where the 
air is comparatively free from condensation. A ratchet- 
tvpe air control valve is installed in this line at a point 
where its control lever may be connected to receive a recipro- 
cating motion from the radius bar or valve stem of the loco- 
motive. The control valve is so designed that it opens and 
closes the air pressure supply to the lubricator once in every 
100 revolutions of the driving wheels, and at these intervals 
the air pressure forces the discharge pistons downward into 
their respective oil cylinders at the bottom of the lubricator, 
causing a measured amount of oil to flow from the lubri- 
cator. At the same time a vent of air flows through the 
discharge pistons and carries oil through the oil pipes and 
the oil shoes to the flanges. When the air pressure is again 
cut off by the air control valve, the piston springs, convoluted 
about the discharge pistons, return them to their initial posi- 
tions preparatory to their next lubricating operation. The 
amount of oil discharged at each interval may be regulated 
for each wheel separately. The oil cylinders. located at the 
bottom of the lubricator, are provided in various depths and 
are interchangeable so that one of the proper capacity may 
be substituted for another when required. 

This lubricating system does not depend on any care or 
There are no 


valves to be manipulated either before or after the trip. The 
device is designed to be fool-proof. It functions only when 
the locomotive is in service, and stops when the locomotive 
is at rest. The pneumatic venting feature provides a circula- 
tion of warm air through the oil pipes and oil shoes which 
tends to raise the temperature of the oil and to allow the 
device to be used successfully in cold weather as well as in 
summer. 

Proper distribution of oil is essential to successful flange 
lubrication, and the oi] shoes shown in Fig. 2 have been 
especially designed for this purpose. The outlet passage 
for the oil is constantly maintained in contact with the 
side of the flange which wears against the rail, and thus the 
oil is supplied in a thin film on the part of the flange where 
it is most needed. The cast oil shoes, made of a special 
grade of white iron, are said to wear from 50,000 to 75,000 
miles without renewal. The oil shoes are secured to their 
hangers by a tapered key, which may be easily removed when 
it becomes necessary to renew them. Hanger springs are 
designed to hold the shoes against the wheel flanges in a 
well balanced position at all times. 

Án important feature developed in the oil shoe rigging 


Fig. 2—ol Shoes May Be Applied in Either of the Positions in- 
dicated; A Section Through the Lubricator 


permits of applying the shoes to the wheel flanges in either 
an incline or decline position as shown in Fig. 2. The pneu- 
matic venting method of feeding the oil through the oil 
shoes is said to convey oil successfully to the flanges in 
either position of the shoe. The parts comprising the oil 
shoe rigging are designed so that they may be assembled in 
various combinations to accommodate the various ways in 
which they are required to be attached to the frames of loco- 
motives of various types, or to car trucks and electric power. 

The Hoofer pneumatic flange oiler has been applied suc- 
cessfully to locomotives operating under severe conditions of. 
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flange wear, such as a long rigid wheel base and sharp road 
curves. Fig. 1 shows one of these lubricators applied to an 
Indiana Harbor Belt locomotive, 50 of which are equipped 
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with this device. A test installation was also made on 20 


locomotives of the Chicago Junction Railroad which has now 


adopted the Hoofer oiler as standard fur all locomotives. 


Universal Grinding Machine with Constant Speed Drive 


UNIVERSAL grinding machine of the constant speed 

A drive type, known as the No. 2-1, is being manufac- 

tured by the Brown & Sharpe Manufacturing Com- 

pany, Providence, R. I. It possesses all the advantages of a 

constant speed, self-contained drive and has a number of 

productive features built into its design, such as an inde- 

pendent automatic cross feed, quick traverse of the wheel 

slide, and an all-geared change speed and feed mechanism, 
which is a new feature of this line of machines. 

The table and work is controlled by the hand lever shown 


Rear View Showing the Self-contalned Drive and Belting 
Arrangement 


slightly to the left of the center of the illustration. The same 
lever also actuates the brake for stopping the table. The 
various other controls are placed conveniently at the right 
and left of the operator that he may have entire control of 
the operation of the machine without having to change his 
position. 

The constant speed, self-contained drive consists of a single 
pulley 814 in. in diameter that carries a 41-in. belt and is 
protected by a heavy belt guard. The driving shaft runs 
on ball bearings at a constant speed of 900 r.p.m. This 
arrangement dispenses with considerable shafting and belts, 
and also renders the machine adaptable for motor drive. At 
the rear of the machine on the main driving shaft is a wheel 
driving pulley, the face of which is made exceptionally wide 
to permit the travel of a belt, that compensates for the varying 
position of the wheel slide. The grinding wheel spindle 
is driven from this pulley by a belt running over horizontal 
idlers, mounted on roller bearings carried in a swinging 
frame, and vertical idlers mounted on the wheel stand. The 
swinging frame automatically provides for keeping an even 
tension on the belt, regardless of the position of the wheel 
spindle. An adjustment is also provided to take care of the 
stretch of the belt and split pulleys of different diameters 
used to obtain the various wheel speeds. 

Contained within the base is an oil pump and tank which 
furnishes a constant supply of lubricant by means of pipes 
running directly to the various mechanisms. This system 
subjects the operating mechanisms to a constant deluge of 
oil, which, after passing over the various bearings, is returned 
to the tank. Bearings that are not outomatically lubricated 


are provided with sight feed oilers or grease cups. The oil is 
automatically shut off when the table operating mechanism is 
stopped. | 

The wheel spindle is made of alloy steel. It runs in bear- 
ings that are hardened, ground and lapped, with self-alining 
bronze boxes provided with a means of compensation for 
wear. It takes a wheel with a maximum diameter of 14 in., 
34 in. to 11 in. thick, which is easily removed and amply 
guarded. 

The wheel slide may be swiveled and the angle of setting 
measured by graduations on the base. In addition, the wheel 
platen may be swung to a maximum angle of 10 deg. This 
feature enables the operator to grind two different tapers 
at one setting. 

The hand cross feed and quick traverse is operated by a 
hand wheel located on the front of the machine. This hand 
wheel has two positions, one engaging the hand cross feed, 
and the other disengaging the hand cross feed and engag- 
ing the quick traverse. The automatic cross feed has a range 
of feeds from .00025 in. to .004 in. upon each reversal of 
the table. It is easily operated and can be set automatically 
to throw the feed out of operation as soon as the work has 
been reduced to the desired diameter. The wheel is fed to 
the work while the table is stationary by means of the inde- 
pendent automatic cross feed. At such times the table can 
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Universal Grinder Equipped With an All-geared Change Speed 
and Feed Mechanism 


be securely held from traversing by a safety lock which 
prevents the engagement of the longitudinal feed. 

The table travels automatically on ways that are well 
proportioned to give large bearing surfaces. It turns on a 
central pivot bracket and can be set at an angle with the 
ways, which are protected by metal covers. Oil is evenly 
distributed as the table reciprocates by means of rolls turn- 
ing in oil wells. 

The table adjustment is indicated by a scale reading to 
8 deg., 314 in. taper per foot and 30 per cent. Clamps are 
provided to secure it at both ends and hold it rigid. 

The speed of the wheel, the speed of the work and the feed 
of the table are entirely independent. Four changes of wheel 
speed are furnished, ranging from 1,500 to 2,400 r.pm. 
There are also 12 indicated changes of work speed of 24 to 
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492 rpm. and 12 indicated changes of table feed that can 
be divided into two series, a slow series of 6 in. to 24 in. 
per minute, and a fast series of 33 in. to 128 in. per minute. 
These changes in work speed and table feed are readily 
available through the medium of two rotating levers con- 
veniently located on the front of the machine. A dial beside 
each level indicates the speed or feed in operation. 

The table can be stopped at any time during its travel by 
moving the lever located back of the table hand wheel. The 
reverse mechanism permits the work to be ground close to a 
shoulder and the table hand wheel is automatically discon- 
nected while the power feed is in operation. 

The headstock work drive plate is driven from the main 
driving shaft at the rear of the machine, through the clutch 
and speed cases to the transposing gears at the front. These 
transposing gears, which provide the fast and slow series of 
speeds, transmit the power to a splined shaft, upon which is 
mounted a splined sleeve contained within a bevel gear. 
This bevel gear meshes with another that is mounted upon a 
shaft contained within the central pivot of the swivel table. 
Power is transmitted through the bevel gears to a shaft 
mounted within the swivel table and then through two spur 
gears at the end of the table, one of which is mounted on the 
telescoping base shaft of the headstock. The drive from 
this telescoping shaft is through a series of bevel gears to a 
short shaft contained within the headstock, from which the 
final drive to the work driving plate is made by means of a 
silent chain. 

The headstock swivels on a graduated base. It slides on 
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ways and can be clamped at two points. The head spindle is 
2 in. in diameter and is hardened, ground and lapped. The 
front end is threaded for 414 R.H., U.S.S. thread, and the 
spindle is also provided with a No. 9 taper hole. It can be 
locked for grinding on dead centers. The phosphor bronze 
boxes with means of compensation for wear are protected by 
metal covers. 

The footstock also slides on ways and can be clamped at 
two points. A holder for a carbon point is attached to it and 
the wheel can. be conveniently trued without removing the 
work from the centers. 

A tank cast in the bed of the machine holds an abundant 
supply of water. The pump is simple in construction and 
needs no priming or packing. 

The equipment included with the machine consists of a 
No. 34 internal grinding fixture, an 8-in. four-jawed in- 
dependent chuck, “face plate,” face chuck, two universal 
back rests, four adjustable bronze shoes, a center rest, two 
grinding wheels, one offset 12 in. in diameter, and one offset 
14 in. in diameter, a set of dogs, a set of telescopic water 
guards and a full complement of wrenches. Overhead works 
are also included, consisting of one pair of tight and loose 
pulleys, 18 in. in diameter, for a 5 in. belt, and a speed of 
425 r.p.m. 

The machine weighs 6,950 lb. and requires floor space of 
425% in. at right angles to the wheel spindle and 142 in. 
parallel with the spindle. It can hold work 14 in. in diameter 
by 36 in. in length and swings 12% in. over the water 
guards. 


A Wood Worker With Five Separate Tools 


HE Crescent Machine Company, Leetonia, Ohio, has 
re-designed its universal wood working machine. The 
saw table is now entirely separate from the shaper and 

the borer is also placed so as to be operated independently. 
The saw table can be raised and lowered to allow for cutting 
through various thicknesses of material, and may be tilted 
to an angle of 45 deg. by means of a hand wheel and worm 
gear tilting device. A scale and pointer are provided to 
indicate the degree of angle. These features make the 
machine as convenient for all practical purposes as inde- 
pendent machines, because it is possible to do five different 
kinds of work on the machine at one time. 

The machine consists of five separate units, a band saw, 
a jointer, a saw table with tilting top, a shaper and a borer. 
It is provided with an individual means for starting and 
Stopping each unit independently, so that all five machines 
can be used at one time. Each of five operators may have 
complete control of his machine and is free from any inter- 
ference by any one of the other operators. 


Endless leather belts are furnished with the machine for. 


driving each separate unit. The belts are so located within 
the machine that they are entirely out of the way. The 
starting and stopping of each part of the machine, with the 
exception of the shaper, is accomplished by means of a belt- 
tightening pulley operated by a lever. The tightening pul- 
leys are adjustable, so that the belts may always be used 
under the proper tension. The belts do not run unless the 
machines are in operation. The shaper is started, stopped 
or reversed by means of friction cones controlled by a foot 
operated lever which may be securely locked in any position. 
All sliding adjustments are gibbed for the purpose of taking 
up the wear. 

The base is a single cored-out casting, reinforced with 
heavy ribs. It sets flat on the floor, thus giving substantial 
support. The several units that compose the machine are 
mounted on cast iron, cored-out, hollow pedestals that are 
bolted to the base on machined surfices. This method of 


consolidating the pedestals with the base gives to the machine 
the rigidity and sturdiness of hollow construction, without 
being cumbersome in appearance, and insures a steady run- 
ning machine that is practically free from vibration. 


' This Machine is Equipped with a Band Saw, Jointer, Circular 


Saw. Shaper and Borer 


One of the new features of the machine is that no special 
motor base is required. The regular base is so designed that 
any standard motor may be easily attached. 
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Crank Pin Grinding and Quartering Machine 


LOCOMOTIVE crank pin grinding and quartering 
machine of the double headed type has recently been 
developed by the Churchill Machine Tool Company, 
Ltd., Manchester, England. The machine is designed 
specifically to deal with right hand lead crank pins. It con- 
sists of a main base plate which carries two supports for the 


The Single End Machine 


axle and two grinding heads, located one at each end of the 
base plate. These heads are operated from the same side of 
the machine and provision has been made for either an 
electric motor or overhead countershaft drive, arranged in- 
dependently for each head. They are carried on slides ma- 
chined at 90 deg. and are adjustable on the angular slides 
by means of fixed dead stops, so that the machine can grind 
crank pins of an effective throw from 11 in. to 15 in. The 


operation when drilling or boring. The grinding snouts are | 
detachable and various sizes may be used. | 

In addition to the traversing motion for the purpose of — 
moving the grinding wheel along the pin, the machine is also _ 
provided with a range of boring feeds so that the machine | 
may be fitted with tools for the purpose of drilling and bor- — 
ing holes in a new driving wheel; or in case there is more 
metal to be removed than would be advisable by the grinding 
process, it may be fitted with cutting tools for the purpose ot 
turning the pin. 

The slide that carries the grinding or boring snouts is 
arranged so that it can be brought to a position which coin- 
cides exactly with the center of the main spindle. A dead 
stop is provided for this purpose. The tool slide is also pro- 
vided with a special quick adjustment to the center position. 
The total amount of this cross adjustment from maximum to 
zero is 51% in. 

The traverse feeds of the grinding heads, as well as the 
rotary motion of the main spindle, are obtained from a seli- 
contained gear box, which is provided with three boring 
feeds, three grinding head traverse speeds, and three spindle 
speeds. All the control levers are arranged in a convenient 
location for the operator. 

The axle is supported on the journal bearing, as shown 
in the illustration. The V-blocks are adjustable vertically 
in the axle supports. The axle can be accurately located for 
the center height by means of a centering bar carried on each 
grinding head. Provision is also made for fine adjustment 
When grinding crank pins and for locking the driving wheel 
after its proper position has once been determined. 

This machine is also built with a single end, the construc- 
tion of which is in all respects similar to the double-ended 
machine, with the exception that the left-hand head is not 
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This Machine Is Designed Specifically to Handle Right Hand Lead Crank Pins 


fixed dead stops are arranged in .1-in. steps to cover the 
above range. 

The driving mechanism of the grinding heads is mounted 
on a base bolted securely to the base plate. The heads have 
an automatic traverse of 24 in. on the slides. This length 
of travel is suitable for the grinding of pins up to 15 in. and 
also the grinding of parallel crank pin holes through the 
driving wheel. The main spindles are 6 in. in diameter at 
the main bearing. The cross adjustment mechanism of the 
grinding snout for the planetary motion is of rigid construc- 
tion and provides an accurate and positive feed. A ball 
thrust is provided at the main spindle to facilitate ease of 


used. A tail stock is fitted to the machine instead, which 15 
provided with centering bars to locate the centers of the axie 
and crank pin. The approximate net weight of the machine 
complete is 121% tons. 


IN Orper to help the attendant of a punching machine to locate 
the work under the tool properly, a neat dodge has been ' 
by the Pressed Steel Car Company. A small hole is drilled up 
the center of the punch, and an electric light is arranged M the 
punchholder above. A spot of light is projected on to the plate 
which is manoeuvred until the spot coincides with the centne 
punch dot of the marker-out. 
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An Attachment for Holding Journal Box Cellars 


N improved journal box attachment and lubrication 
A cellar is shown in the drawing. This device is adap- 
table to various types of engines and trailer truck 
boxes, as well as driving boxes. The drawing shows how it 


-Amore this Pin ot 
when remoning Cel. 


A COIN -Minge in Open Position 
“oO. Ne Removing Cellar 


Split Key” 
No 18, AMÓ. Thick 


Attachment for Preventing the Loss of Lubrication Cellars 


is applied to an engine truck box. The cellar is supported 
by two slides on the inside of the box, one on each pedestal 
leg, which extend from the front to 1 1/16 in. to the rear. 
These slides may be cast in the form of a groove when the 
box is made, as show in the drawing, or they may be made 
by welding bent wrought steel plates to the sides so that the 
projecting leg will carry the cellar. The retaining attachment 
is made from a piece of 15£-in. by 14-in. steel. It operates 
like a hinge and has one end bent to take the hinge pin. The 
other end is secured by a pin which fits into 'a bracket on 
the opposite side of the box and is prevented from falling out . 
by a split key. 

The cellar recommended by the inventors is made from a 
piece of 1/16-in. sheet brass and has tapered side extensions 
to engage with the grooves in the box. The drawing shows a 
cast-iron cellar, but various kinds of cellars may be used to 
suit the railroad company’s standard practice. 

This device, known as the E-C journal box attachment 
and on which patents are pending, was designed by F. H. 
Einwaechter and F. A. Cardegna, Baltimore, Md. The 
purpose of the improved fastening is to prevent loss of the 
cellar. The sheet steel cellar recommended by the inventors 
is considerably cheaper to make and insures a longer life 
than the cast steel, cast iron or malleable cellars generally 
used. The reduction in weight and the easy manner in which 
the cellars are removed from the box are said to effect a 
considerable saving of time at terminals in packing and 
handling. 


Cylinder Cock Designed to Operate Automatically 


CYLINDER cock, designed to provide a valve that 

A vo drain automatically, has recently been invented 
(patented) by A. Abbamonte, Cheyenne, Wyo. The 

| device is operated in the following manner: When the main 
| steam throttle is open, the steam pressure closes the valve 7, 


| Diagram Showing the Manner in Which the Device ls Applied to 
the Cylinders 


causing it to rest on the seat A. This movement opens the 
piston 4. When the throttle is closed, the steam pressure 1s 
lower than the tension of the spring 2, and this spring closes 
the piston valve on the seat B, thus protecting the operating 
portion of the cylinder cock from becoming stuck with de- 
posits from the oil. Valve 7 is opened by this return move- 
ment and allows all the fluid, that may have accumulated, to 
escape to the atmosphere through the outlet C. 

When the engine is drifting with the throttle closed, a 
vacuum is formed in the steam pipes, steam chests and cyl- 
inders, which closes the check valve 5 on the seat of outlet C, 
thus preventing cold air and dirt from entering the cylinders. 

When the engineman wants to open the cylinder cocks 
while the engine is working under full steam pressure, he 
opens the three-way cock connected to the opening D with 


the main air reservoir. When the three-way cock is opened, 
the main reservoir is connected on the top of the piston 4, 
thus closing this piston on the seat B, and opening valve 7. 
This allows the steam to blow from the outlet C. When the 
three-way cock is closed, the opening D is exposed to the 
atmosphere and the steam pressure on the top of valve 7 
causes it to reseat itself and to open the piston 4. 

It is essential that the cylinder cock be placed in a hori- 


Drawing Showing the Workihg Parts of the Abby Automatic 
j Cylinder Cock 


zontal position, with the check valve 5 when at rest in a 
perpendicular position and 14 in. from the outlet C. This 
position will make a 55-deg. steam blow from the outlet C. 
About 20 lb. steam pressure is needed to close the valve 7 
on its seat and when the pressure is lowered 5 lb. valve 7 
will open automatically. When the engineman opens the 
cylinder cock by air pressure, the piston 4 closes on the seat 
E and stops all air leaks passing through piston ring. 
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+ A Special: Air Drill for Reaming Service 


operations in railroad shops, and the special demand of 
this work arising particularly from the wide fluctua- 
tions in load in reaming different thicknesses of materials, has 


1% extent to which portable drills are used in reaming 


~ a 


_ Pr" = — 1 


no 


The Red Giant Portabie Drill Used for Reaming 


led to the recent development of a portable air drill which is 
designed specially for this work. This drill is the No. 36 
Red Giant drill of the Chicago Pneumatic Tool Company, 
New York. While the design of this drill is not revolutionary 
it is distinctive in a number of particulars. The main ob- 


jectives sought in its development are said to be capacity for 
uninterrupted service, ease of operation and -reduced 
maintenance. 

The new drill weighs 35 lb. and is unusually well bal- 
anced, affording easy control and enabling it to be han- 
dled by one man for down or side hole reaming. The spindle 
is of the extension type with a slot for the convenient ejection 
of the reamer or drill. One of the most prominent features 
of the drill is the power, which is usually large for drills of 
this weight. This makes the machine especially adaptable 
where the work varies from single plates to multiple plates 
and gussets with forgings, gray iron and steel castings in- 
terspersed between them, and where the quantity of metal to 
be removed produces a constantly changing power factor. 
All of the working parts are made extra large to provide an 
ample safety factor. As the motor is double acting and is 
provided with a packing gland or stuffing box, there is no 
leakage of air into the crank case. The lubrication is of the 
flash type and as there is no air to bleed through from the 
crank chamber there is no loss of lubricant as a result of its 
being carried out into the escaping air. The crank shaft and 
bearings differ slightly from those of the standard Little 
Giant designs, having the eccentric located between the throws 
and an integral part of the forgings. This crank shaft is 
mounted on three ball bearings, the extra or third ball bearing 
insuring proper shaft support on both sides of the main 
drive gear and contributing to an unusually low frictional 
resistance in the machine. 


A Self-Contained Hydraulic Riveter 


SELF-CONTAINED riveter of the hydraulic type 
A has recently been developed by the Oilgear Company, 

Milwaukee, Wis. The machine may be located any- 
where on the shop floor where it can be driven from any 
constant-speed source of power. A constant-pressure pump 
furnishes oil to the cylinder free from pulsations. The de- 
livery may be changed instantly to any desired pressure from 
zero to the maximum capacity of the machine and the dis- 
placement is positive against any resistance up to the ca- 
pacity of the machine. Thus there is no delay in waiting for 
the pressure to build up as it is available the instant resistance 
is met. 

As shown in the illustration, the frame is of ribbed con- 
struction and is securely bolted to the bed. The shape of 
the bed is such that it permits the location of the pump in 

rear of the frame. This arrangement makes the machine a 
self-contained unit and also tends to simplify its installation 
in the shop. 

Another feature is that the horns being of the removable 
type, makes the machine adaptable to the various kinds of 
work around a railroad shop. All the parts are easily 
accessible. Special attention was given in the design of the 
machine to the cost of maintenance, which is an important 
factor to be considered. 

Foot-treadle control is provided which allows the operator 
the use of both hands for the work. The speed of the ma- 
chine is limited only by the adeptness of the operator in 
placing the rivets. The stroke is 4 in. and the design allows 
for placing the work so that the strokes can be limited to 
clear the work on the up stroke or on the return to ram 
position. The horn shown in the illustration is of special 
design to accommodate an indexing fixture, but removable 
horns of any design may be used. This riveter 1s manufac- 
tured in two standard sizes of 10 and 20 tons’ capacity, 
respectively. Both of these sizes may be driven from any con- 


stant speed source of power, which makes it adaptable to vari- 
cus operating conditions and requirements. 


The Speed of This Machine ls Limited Only by the Adeptness 
of the Operator. 


+ 
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Two-Spindle Drill Press 


HE Colburn Machine Tool Works of Cleveland, Ohio, 
* has developed a two-spindle drill press, known as its 
No. 2 heavy duty. As shown in the illustration, the machine 
is similar to the regular No. 2 type, except that it is equipped 
with steady supports and has a special three-station rotating 
table. 

Two No. 2 heads are mounted on a common column, which 
carries a bracket type table extending the full length of the 


Drill Press Equipped with a Special Three-Station Rotating Table 


machine. To this table is clamped a rotating table, which is 
provided with three stations; loading, drilling and reaming. 
Steady supports are provided for supporting the bar. The 
indexing latch is released by the lever A. The lever B is 
used to clamp the table in position after it-has been indexed. 
An automatic trip, together with spring type counterweights, 
returns the spindle automatically to the starting position 
after each operation. 

The machine is driven by a five-horsepower motor mounted 
on a bracket at the rear, and is geared to the jack shaft. Each 
head is driven by a belt operated from this shaft. The heads 
are entirely independent of each other and can be operated at 
different feeds and speeds. 

The machine is designed for the purpose of machining 
duplicate parts in quantities and for handling work requir- 
ing a wide range of speeds and feeds. A patented transpos- 
ing gear arrangement permits flexibility and provides a 
means for securing the correct speeds and feeds for the work 
to be performed. On some work where two stations for 
drilling are wanted, a four-station rotating table can be used 
instead of the three-station type. The table would then 
be indexed 180 deg. in order to bring the work under the 
spindles. 
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Steel Parallels of Practical 


Dimensions 


THE L. S. Starrett Company, Athol, Mass., has made a 
recent addition to its line of precision tools in the shape 
cf two sets of parallels made from a special grade of tool 


Handy Precision Tocis for Mechanic, Toolroom or Machine Shop 


steel, hardened and ground. These sets consist of eight 
pairs of parallels which may be purchased in individual 
pairs or combinations of pairs by the mechanic, or com- 
plete for the tool room or machine shop. The dimensions 
to which they are made are those which experience has 
shown to make the most practical combinations. They are 
all 6 in. in length. 
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Ice from Stoker Engine Drip Pipe Discharging Near Top of Tender 
Sters Caused This Condition 


GENERAL NEWS 


The boiler shop and three other buildings of the Missouri 
Pacific shops at Ft. Scott, Kans., were destroyed by fire on April 
16; estimated loss $30,000. 


The Interstate Commerce Commission has reopened its investi- 
gation into the question of the construction and repair of cars and 
locomotives for further proceedings relating to the equipment of 
the Central of New Jersey. 


The Anatclian Railway of Turkey plans to spend over $3,500,000 
during the current year for the purchase of 30 locomotives, a 
number of passenger cars and a new station at Haidir-Pasha, ac- 
cording to Commerce Reports. 


The Interstate Commerce Commission's report to Congress for 
March on the condition of railway equipment shows that during 
the month 5,683 locomotives were inspected; that 2,674 were found 
defective and 468 were ordered out of service. Also 99,234 freight 
cars were inspected, of which 4,461 were found defective; and 1,814 
passenger cars, of which 41 were found defective. 


In February this year the following railway car supplies were 
imported into Canada from the United States: 21 box and flat cars, 
valued at $27,857; 3 tank cars, valued at $1,311; 168 other cars, 
valued at $6,826; parts of railway cars, valued at $136,169; 3 
motor cars for railway use, valued at $607. This is a report com- 
piled by the Dominion Bureau of Statistics. 


The Union Pacific has organized a standardization committee 
which is visiting every shop on the system investigating methods 
and apparatus with a view to increasing efficiency. The com- 
mittee consists of J. W. Highleyman, assistant superintendent of 
motive power and machinery, J. J. Kelker, superintendent of 
shops at Pocatello, Idaho, W. R. Ladd, superintendent of shops 
at Portland, Ore., and A. S. Norris, master mechanic at Los 
Angeles, Cal. 


Tank Car Specifications 


The effective date of the requirements of Section 7 (c) of the 
specifications for Class I and I] tank cars, and the last paragraph 
of Section 7 (d) of the specifications for Class III and IV tank 
cars has been extended to December 1, 1924. These sections of 
the tank car specifications of the American Railway Association 
provide that no nipples, valves or other attachments shall project 
below the bottom outlet cap, except while car is being unloaded. 


Labor Board Decisions 


REPRESENTATION OF INDIVIDUAL SHOP CRAFTS EMPLOYEES.—The 
Labor Board decides that the railway employees’ department of 
the American Federation of Labor has the right to represent 
individual employees on the Great Northern who have grievances 
under the provisions of the existing agreements. The dispute in 
this case invelved a memorandum of settlement with certain strik- 
ing shopmen in the latter part of 1922 and its alleged violation 


in the case of one employee by the railway management.—Dectsion 


No. 2304. 


Boston & Maine Employees’ Magazine 


The Boston & Maine Employees’ Magazine, Vol. 1, No. 1, the 
issue of April, 1924, has been distributed. It is a 24-page publi- 
cation, 6 in, by 9 in., illustrated, and it carries no advertising. The 
company’s announcement reads in part: 

“With this nuntber the Boston € Maine Bulletin, established 
a year ago, becomes the Boston € Maine Employees’ Magazine. 
The change is not a new departure but a growth. We have no 
pretentious plans. But there is need of better means of informa- 
tion about the public service in which we are engaged. 5 


B. & O. Fuel Conservation Moving Picture 


The Chicago chapter of the International Railway Fuel Asso- 
ciation held a special meeting Thursday evening, April 10, at the 
'Hotel Sherman, Chicago, tke feature of which was an unusual 
motion picture presented by W. L. Robinson, superintendent of 
fuel and locomotive performance of the Baltimore & Ohio. Among 
other things, the chemistry of combustion is shown in this picture 
by means of animated characters, carbon being represented by a 
negro, oxygen by a police officer and hydrogen ‘by a girl called the 
“Hydro-girl.” This was the first showing of the film off the 
B. & O. Ines. 


Wage Statistics for January 


In January, 1924, the number of employees of Class I railroads 
was the lowest recorded since September, 1922, according to the 
Interstate Commerce Commission's monthly bulletin of wage 
statistics. The number reported was 1,749,927, a decrease ot 
29,3589, or 1.7 per cent as compared with the returns for the same 
month last year. The total compensation decreased $10,501,335. 
or 4.2 per cent. The difference in the percentage decrease in the 
number of employees and their compensation was due chietly to an 
unusually large number of overtime hours worked in January, 
1623. Compared with the preceding month, the reports for 
January, 1924, show a decrease in employment of 2.4 per cent. 
The total compensation, however, shows an increase of 2,1 per 
cent due principally to the fact that the number of working days 
was greater. 


Standardization of Freight Cars in England 


A plan for standardization of railway freight cars has been 
arranged between the railway clearing house for the companies 
and the private car owners, by which all freight cars built in 
future will Le of two standard specifications only—12-ton and 
20-ton. This change, contemplated for years, may be attributed 
largely to the unitication of railways under the act of 1921. Grea: 
savings are anticipated eventually from this plan, not only in 


LOCOMOTIVE REPAIR SITUATION—FORMER METHOD OF COMPILATION 


No. No. Ne. held for No. held for Total 
lecomotives No. stored repairs req. Per repairs req. Per held Per 
Date on line serviceable serviceable over 24 hours cent less 24 hours cent for repairs cent 
E P ees feneeeen ene fet 64,453 48,905 576 13,587 21.1 1,962 3.0 15,549 24.1 
ADU: A cag eases ars 64,559 50,107 914 12.80] 19,8 1,651 2.6 14.452 22.4 
Jee O omy peek 63,906 52.456 2.181 Mio 16.2 1.124 1.8 11.450 13.0 
CICTOREE I airis hee eens 63,982 54,159 2,020 8,789 13.7 1.034 1.6 9,823 15.3 

1924 
Tamiiary A eee git een ale 64,406 54,031 5,061 9.995 14.6 980 1.5 10.375 16.1 
LOCOMOTIVE REPAIR SITUATION—NEW METHOD OF COMPILATION 

No. No. No. red. Ne. req. Total 
I comutives No. stored classified Per running Per req. Per 
Date on line serviceable serviceable repairs cent repairs cent Trepairs cent 
Febroary lo A 04.377 53.586 4,116 5,619 9.2 4,872 7.6 10,791 16.8 
March pete pat tar eked Caras 64,431 53,127 3.800 6,047 9.4 5,257 8.1 11,304 17.5 
Al 4) advd wee cnssedege anes 64.363 52,805 4.648 6,128 9.5 5,430 8.4 11,558 17.9 
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¡Cilitating repair and in aiding train assembly, but also in cheapen- 
ix first cost and in promoting mass production. 

Quantity output schemes are already being introduced at car- 
auilding plants. At Cardiff, an extension of the Crown Wagon € 
-amgineering Works is under way to expedite the specialized con- 
truction of steel-frame box cars and the construction of the new 
U-ton coal cars. The Great Western Railway serving that terri- 
Ory is urging colliery owners to adopt the 20-ton size, and offers 
. 5 per cent freight rebate on coal traffic so carried. 


Canadian Shopmen Favor B. & O. Plan of 
Co-operation 


The convention of the Canadian section of Division 4, Railway 
Fmplovees Department, of the American Federation of Labor, 
meeting in Montreal, representing 35,000 rail shopmen on Canadian 
hnes, has gone on record as favoring the Baltimore € Ohio plan 
of co-Gperating with the management and expressed the desire to 
see the plan adopted in Canada. Following the endorsement by 
the convention, the matter will be taken up by the Canadian Pacific 
System Federation and the Canadian National System Federation 
at their conventions which open simultaneously in Montreal im- 
mediately upon the conclusion of the Division 4 convention. The 
next step would be the making of a survey of the line to designate 
some one point at which the plan could be tried out. Manage- 
ments of the railways would then be approached. A vote of the 
men throughout the system would be necessary before the plan 
could be put into effect. 


Locomotive Shipments in March 


The Department ot Commerce has prepared the following tahle 
of shipments of locomotives in March. This report covers the 
principal manufacturing plants and is based on reports received 
írom the individual establishments. The table gives the shipments 
of locomotives m March and unfilled orders as of March 31, with 
comparisons for earlier months, 


LOCOMOTIVES 


Shipments Unfilled orders 
Year and month -— —— —— - 
1923 Total Domestic Foreign Total Domestic Foreign 
January .....o.... 229 217 12 1,788 - 1,699 89 
February ......... 207 196 11 2,220 2,141 79 
March. seas «5 ba pee 282 269 13 2,316 2,214 102 
ADM] oe siaeee ds de 217 201 36 2,204 2,111 93 
MAS E RR 238 228 10 2,150 2,045 105 
VDE iaa 232 221 11 1,958 1,854 104 
UY E 239 211 28 1,738 1,652 86 
ca cos Hi OG 272 259 13 1,497 1,406 91 
September ....... 335 313 22 1,178 1,102 76 
October ......o... 310 295 15 977 915 62 
November ....... 299 270 29 691 656 35 
December ....... 329 305 24 387 365 22 
1924 
January iia daa 151 147 4 376 344 32 
February ........ 99 92 7 499 466 33 
Mareh ir tows 132 128 4 534 494 40 


Labor News 


The Nashville, Chattanooga & St. Louis has granted increases 
of one cent an hour to employees in the mechanical department ; 
mechanics, carmen, helpers, apprentices and laborers. 

To enable their union to become “more militant” railway shop- 
men of the Canadian Pacific Railway last week devised ways and 
means of increasing the revenue of their organization by 100 per 
cent. The decision was made by forty delegates who attended a 
convention of the company’s Federation of Employees. Their 
action is regarded in Montreal as significant, in view of the ap- 
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proval last week of a draft wage scale which would raise the 
wages of shopmen to the 1920 level. 

Announcement was made in Boston on April 4 that the strike 
of shopmen on the Boston € Maine, which was begun on July 1 
1922, had been called off. 

The Federated Shop Crafts on the Baltimore & Ohio have made 
a request for a general increase of pay sufficient to restore the 
rates which were in force on July 1, 1921. 

The strike of the shop crafts employees on the Chicago, Rock 
Island & Pacific, which began on July 1, 1922, has been officially 
terminated by the Railway Employees’ Department of the Ameri- 
can Federation of Labor, in accordance with a plan upon which the 
Rock Island offered to reemploy the strikers. Former employees 
who desire to return to work are to register at points where they 
formerly worked within the next 60 days. Those who register 
will te given preierence tor employment over other new men 
during the 60-day period of registration and for six months there- 
after. Employees who register will be provided with work as 
soon as opportunity offers, but present employees will not be dis- 
placed. The rights and seniority of the men now in service will 
not be mierfered with or affected by the employment of any former 
shop employees. In the reemployment of former employees who 
register the relative semcrity rights as among themselves will pre- 
vail, in accordance with the seniority roster before the strike 
began. This does not mean that former employees will secure 
their old seniority, but that their seniority as new men will be 
arranged according to their seniority betore the strike. The Rock 
Island has refused to enter into any contract with the federated 
shop crafts and will continue to negotiate with its shopmen through 
the present “company” organization, 


MEETINGS AND CONVENTIONS 


The Association of Railway Electrical Engineers will hold its 
semi-annual meeting on Thursday, June 12, at the Hotel Dennis, 
Atiantic City, N. J. 


Fuel Association Convention 


The International Railway Fuel Association will hold its con- 
vention at the Hotel Sherman, Chicago, on May 26-29. R. H. 
Aishton, president of the American Railway Association, and 
Charles Donnelly, president of the Northern Pacific, will address 
the meeting. The subjects to be discussed will include oil and coal 
as locomotive fuel; the budget system; fuel losses at locomotive 
terminals; the miming, preparation and inspection of coal for 
locecmotive fuel; main tracking and its effect on fuel, and the 
analysis of the report of the United States Coal Commission. 


The fcllowing list gives names of secretarios, dates of next or regular 
meetings and places of meeting of mechanical associations and railroad clubs: 
Aik-LRAKE Assocration.—F. M. Nellis, Room 3014, 165 Broadway, New 

York City. Next meeting Mt. Royal Hotel, Montreal, May 6 to 9. 
AMERICAN RAILROAD MASTER INNERS’, CoPPERSMITMS' AND PIPEFITTERS” 
AssocIaTION.—C. Borcherdt, 202 North Hamlin Ave.. Chicago. 
AMERICAN RAILROAD ASSOCIATION, Division V.—MeEcHanicat.—V. R. Haw- 

thorne, 431 South Dearborn St., Chicago. Convention June 11-18, 
1924, Atlantic City, N. J. 
Division V.—EQuIPMENT PAINTING Diviston.—V. R. 
Chicago. 
Division VI.—PUuRCMmASES AND Stores.—W. J. Farrell, 30 Vesey 
St., New York. Convention June 16-18, 1924, Atlantic City, N. J. 
AMERICAN RAILWAY TooL Forewen’s AsSSoCIATION.—]. A. Duca, tool fore- 
man, C. R. I. & P., Shawnee, Okla. Annual convention August 28-30, 
Hotel Sherman. Chicago. 
AMERICAN Society OF MECHANICAL ENGINEERS.—4 alvin W. Rice, 29 W. 
Thirty-ninth St., New York. Railroad Division, A. F. Stuebing, 
23 West Forty-third St.. New York. Spring meeting. 


Hawthorne, 


FREIGHT CARS, INSTALLED AND RETIRED 


Installed Aggregate Retired Aggregate Owned Aggregate Budding 

during capacity during capacity at end capacity in R. R 
Month month tons month tens of month tons shops 
Deene OIN: aa A 18,690 881,168 14,411 - 548,950 2,307,997 100,527.725 1,515 
) R T T 183.307 A Jes 508 EEEE mesno rede AAA e. ..... 
i A iy A ..ooonoao DE rane 15589 707.367 12.3 My 516.665 2,310,032 100,644,107 2.417 
A A O ua: 11,386 554,481 10,466 411,228 2.310.570 100,707,731 2,715 
| March. 1924: A ae eA eo oie 91923 ees IS E eos T 
Total for 2 moONthS........ooooooooo.o».o 26,975 =,/ AS pene gear re ` 

4 Figures as to installations and retirements prepared by Car Service Division A.R.A. published in Form CS 15-A. Figures cover only those roads 


1 : 

Figures reported hy the l : lines,- 
; Esa Pacife Fruit Express, Merchants Dispatch Transportation Company and Western Fruit Ext ress. 
} cars to these respective companies during 1923. 
í car lines mentioned show that during 1923 they installed 
F 
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AMERICAN SoCIETY FOR STEEL Treatinc.—W. H. Eiseman, 4600 Pri spect 
Ave., Cleveland, Ohio. Next meeting September 22-26, inclusive, at 
Bı sten, Mass. 

AMERICAN Society For TESTING MATERIALS.—C. L. Warwick, 1315 Spruce 
St., Philadelphia, Pa. Annual meeting June 23-27, Chalfonte-Haddon 
Hall, Atlantic City, N. J. 

ASSOCIATION OF RAILWAY ELECTRICAL ENGINEERS.—Joseph A. Andreucetti, 

€ N. W., Room 411, C. € N. W. Station, icago, Ill. Semi- 
annual meeting June 12, Hotel Dennis, Atlantic City, N. J. 

CanaDIAN RaiLway CLuB.—W, A. Booth, 53 Rushbrook St., Mcntreal, Que., 
Regular meetings second Tuesday in each month, except June, July 
and August, at Windscr Hotel, Montreal, Que. 

Car Foremen’s ASSOCIATION OF Cuicaco.—Aaron Kline, 626 N. Pine Ave., 
Chicago, Ill. Meeting second Monday in month, except June, July 
and August, Great Northern Hotel, Chicago, Ill. 

Car Foremen’s ASSOCIATION OF St. Louis.—R. E. Giger, 721 North 23rd 
street, E. St. Louis, Ill. Meetings, first Tuesday in month at the 
American Hotel Annex, St. Louis. 

CentraL RaiLway Ctus.—H. D. Vought, 26 Cortlandt St., New York, N. Y. 
Regular meetings second Thursday, January to November. Interim 
meetings second Thursday, February, April, June, Hotel Statler, 

- Buffalo, N. Y. 

CHIEF INTERCHANGE CAR INSPECTORS’ AND CAR FOREMEN’S ASSOCIATION.— 
A. S. Sternberg, Belt Railway, Clearing Station, Chicago. Annual 
meeting Hotel Sherman, Chicago, September 16, 17 and 18. 

CINCINNATI RarLway CLuB.—W. C. Cooder, Union Central Building, Cin- 
cinnati, Ohio. Meetings second Tuesday, February, May, September 
and November. Next meeting May 13. The speaker will be E. S 
Jouett, vice-president, Louisville & Nashville. 

Cuevecann Stream RaiLway CLUB.—F, L. Frericks, 14416 Adler Ave., Cleve- 
land, Ohio. Meeting first Monday each month at Hotel Cleveland, 
Public Square, Cleveland. 

INTERNATIONAL RatLroaD Master Bracxsmitus’ Association.—W. J. 
Mayer, Michigan Central, 2347 Clark Ave., Detroit, Mich. Next 
meeting Hotel Sherman, Chicago, August 19, 20, 21.. 

INTERNATIONAL RAILWAY FUEL Association.—J. B. Hutchinson, 6000 Michi- 
an Are, Chicago, Ill. Next meeting Hotel Sherman, Chicago, May 

INTERNATIONAL RAILWAY GENERAL ForEMEN’s ASSOCIATION.—William Hall, 
1061 W. Wabash St., Winona, Minn. Annual conventicn September 
9 to 12. Hotel Sherman, Chicago. 

Master BOILERMAKERS' Association.—Harry D. Vought, 26 Cortlandt St., 


oan York, N Next convention May 20-23. Hotel Sherman, 

icago. 

New ENGLAND RAILROAD CLUB.—W. E. Cade, Jr., 683 Atlantic Ave., Boston, 
Mass. Regular meetings second Tuesday in month, except June, July, 
August and September, Copley-Plaza Hotel, Boston, Mass. ext meet- 
ing May 13. Annual banquet and entertainment. 


New Yorx Ratrtroap CLus.—H. D. Vought, 26 Cortlandt St., New York. 
Meeting third Friday of each month except June, July and August at 
29 West Thirty-ninth St., New York. 

NIAGARA FRONTIER Carn Men’s Association.—George A. J. Hochgreb, 623 
Brisbane Building, Buffalo, N. Y. , 
Paciric RaiLway CLus.—W. S. Wollner, 64 Pine St., San Francisco, Cal. 

Regular meetings second Thursday in month, alternately in San Fran- 
cisco and Oakland, Cal. : 
RaILway CLUR OP GREENVILLE.—G. Charles Hoey, 27 Plum St., Greenville, 
Pa. Meetings last Friday of each month, except June, July and August. 
RaiLway CLUB or PittssurcH.—J. D. Conway, 515 Grandview Ave., Pitts- 
burgh, Pa. Regular meeting fourth Tuesday in month, except June, 
July and August, Fort Pitt Hotel, Pittsburgh, Pa. ‘ 
St. Louis Rattway CLus.—B. W. Frauenthal, Union Staticn, St. Louis, Mo. 


Regular meetings second Friday in month, except June, July and 
August. Next meeting May 9. A paper on the Consolidation of 
Railroads, or some kindred matter will be read by W. A. Colston, vice- 
president and general ccunsel, N. Y., C. & St. L., Cleveland, Ohio. 
SOUTHEASTERN CARMEN's INTERCHANGE ASSOCIATION.—J. E. Rubley, Southern 
railway shops, Atlanta, Ga. : 
TRAVELING ENGINEERS’ AssociaTION.—W. O. Thompson, 1177 East Ninety- 


eighth St., Cleveland, Ohio. Annual meeting 
September 9-14, 1924. ron 
Western RarLway CLuB.—Bruce V. Crandall, 605 North Michigan Ave., 


otel Sherman, Chicago. 


Chicago. Meetings third Monday in each month, except June, July 
and August. Annual meeting May 23, at Edgewater Beach H:tel, 
Chicago Fred W. Sargent, vice president cf the Chicago € North 


Western, will be the speaker. 
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TRUE FRIENDS 


OF THE ENGINEER AND FIREMAN 


Example of 28-in. by 22-in. Placards to be Posted Monthly In 
Enginehouses and Enginemen’s Washrooms by the Chicago, 
Burlington & Quincy for the Purpose of Causing Discussion and 
Creating Interest in Fuel Economy. 
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SUPPLY TRADE NOTES 


The T. H. Symingtcn Company has moved its Chicago offices 
to 2168 Straus building. 


The American Steel Foundries has moved its Chicago offices 
to 410 North Michigan avenue, 


John H. Lord, of Joseph T. Ryerson & Son, Inc., Chicago, died 
on Marci 30 at Louisville, Ky. 


The Griffin Wheel (Company has removed its Chicago office from 
332 South Michigan avenue to 410 North Michigan avenue. 


Charles N. Winter, managing editor of the Locomotive 
Cyclopedia and the Car Builders’ Cyclopedia, has resigned to 
become general manager of the Rogatchoff Company of Baltimore, 
Maryland. Mr. Winter 
began his engineering 
career in 1904 in Pough- 
keepsie, N. Y. In 1906 
he entered the engineer- 
ing department of the 
American Brake Shoe & 
Foundry Company, serv- 
ing as draftsman and as 
engineering inspector of 
new work. He resigned 
this position to enter the 
engineering department of 
the American Car & 
Foundry Company at 
New York, in :1913 re- 
turning to the American 
Brake Shoe € Foundry 
Company as chief drafts- 
man. In 1915 he removed 
to Virginia where he 
served in the test depart- 
ment of the Norfolk & 
Western at Roanoke, and in the office of the engineer at the Rich- 
mond Works of the American Locomotive Company. In 1918, 
Mr. Winter accepted a position on the editorial staff of the 
Simmons-Boardman Publishing Company and compiled the 1919 
edition of the Car Builders’ Cyclopedia. At the close of this 
work he became associate editor of the Railway Age and the 
Railway Mechanical Engineer. In 1921 he became managing 
editor of both the Locomotive (Cyclopedia and the Car Builders’ 
Cyclopedia, resigning from this latter position to take up his 
new duties which will include the direction of sales and adver- 
tising for the Rogatchoff Company in the United States and 
Canada, and also in Great Britain and Australia. The sales offices 
will be located at 90 West Broadway, New York City, and in 
the Koehler Building, Ridgewood, N. J. 


The American Car & Foundry Company has acquired the plants 
of the Pacific Car & Foundry Company at Portland, Ore., and 
Seattle, Wash. 


The Union Tank Car Company, New York, will, on May 15, 
establish an office in the McCormick Building, 332 South Michigan 
avenue, Chicago. 


H. €. Patterson, manager of the railroad department of the 
Walworth Manufacturing Company, Boston, Mass., died on April 
6 at Norfolk, Mass. 


M. A. Downs and W. G. Guy have been appointed service engi- 
neers in the railroad department of the Paige & Jones Chemical 
Co., New York City. 


The Sellers Manufacturing Company, Chicago, has moved its 
general sales offices from 1204 McCormick building to 1927 Illinois 
Merchants Bank building. 


The Zapon Leather Cloth Company has moved its New York 
offices from 200 Fifth avenue to the Park-Lexington building, 
Park avenue and Forty-sixth street. 


The Westinghouse Air Brake Company has removed its New 
York office from the Benenson building, 165 Broadway, to the new 


C. N. Winter 


__. 
—_ 


es 


May, 1924 


Westinghouse building, which has just been completed at 150 
Broadway. 


The Lone Star Tank Car Company, Wichita Falls, Tex., is 
contemplating the construction of a plant for the repairing of 
tank, steel and gondola cars at Fort Worth, Tex. 


James A. Long has been appointed general manager of the 
Woodward Iron Company, Woodward, Ala., succeeding A. J. 
Boynton, who is now associated with H. A. Brassert, Inc., Chicago. 


Edwin W. Allen, assistant district manager and district engineer 
of the General Electric Company, with headquarters at Chicago, 
has been promoted to manager of engineering, with headquarters 
at Schenectady, N. Y. 


The Youngstown Steel Car Company, Niles, Ohio, has opened 
a new district office in the Canadian Pacific building, New York 
City. This office is in charge of John H. McCartney, formerly 
representative at New York for the Standard Tank Car Company. 


C. A. Paquette, chief engineer of the Cleveland, Cincinnati, 
Chicago & St. Louis, with headquarters at Cincinnati, Ohio, has 
been appointed president of the M. E. White Company, the White 
Construction Company and other affiliated companies, with head- 
quarters at Chicago. 


The North Judson Car & Equipment Company, North Judson, 
Ind., has been organized for the purpose of rebuilding and repair- 
ing railroad freight cars. It also intends to go into the building 
of new equipment in the near future. The company has a tract 
of 70 acres at North Judson, Ind., on which it is now erecting 
buildings. A. M. Oliver is president and general manager, C. E. 
Reese is vice-president, A. Lincoln Long is secretary and treasurer 
and J. G. Capouch is general counsellor. 


Death of Dr. Wilhelm Schmidt, Famed for Work with 
Locomotive Superheater 


Dr. Wilhelm Schmidt, whose pioneer work relating to the 
art of steam superheating led to the development of the most 
widely used types of locomotive superheaters, died on February 

16 at Bethel, near Biele- 

feldt, Germany, at the 

age of 66. Dr. Schmidt 

started his career as a 

locksmith and through 
_ coincidences his natural 

ability to speculate cor- 
rectly on matters of 
physics and engineering 
came to the attention of 
prominent men who made 
it possible for him to edu- 
cate himself and carry 
through the realization of 
his ideas. Schmidt, who 
in early years recognized 
the great importance of 
the superheating of steam 
for the economy of steam 
engines, spent the larger 
part of his life in fighting 
the prejudices that made 
learned engineers opposed 
to this practice and to build up an organization which was finally 
able to overcome these prejudices and carry his ideas to com- 
mercial success. His best known accomplishment was the creation 
of a practical locomotive superheater, but he also did much towards 
the practical superheating of steamships and stationary power 
plants. In the last ten years of his life he spent much effort and 
vast sums of money on the demonstration of practical ways and 
means to. combine the thermal advantages of high superheat with 
the thermal advantages of relatively high steam pressures, which 
he termed “super-pressurés.” While he did not live to see his 
inventions relating to steam super-pressures widely exploited, he 
had the satisfaction of having the engineering fraternity of his 
own country acknowledge the genius of his conceptions in this 
field, also. As a man entirely self-educated, he had many unusual 
honors conferred upon him, and one of the universities of his 
country conferred upon him an honorary degree of Doctor of 
Engineering. 


Dr. W. Schmidt 
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TRADE PUBLICATIONS 


GRAPHIC INSIRUMENTS.—Bulletin No, 324, a four-page folder 
touching upon the use of graphic instruments in small plants, the 
use of graphic records to effect various plant economies, has been 
issued by the Esterline-Angus Company, Indianapolis, Ind. 


OILGEAR Propucts.—Four bulletins, Nos. 30, 31, 32 and 33, de- 
scriptive of broaching and assembling presses, the Type W variable 
delivery pump, the Oilgear hydraulic riveter and the Oilgear bench 
press, have been issued by the Oilgear Company, Milwaukee, Wis. 


FueL Ling Tusinc.—A 20-page brochure, containing a complete 
report of tests made by the Underwriters’ Laboratories in Chicago 
and describing the entire process in the manufacture of Bundy 
tubing, has been issued by the Bundy Tubing Company, Detroit, 
Mich. 


LATHES.—A brief outline of the construction details of LeBlond 
machine tools and a few of their applications to railroad work 
are contained in a 46-page illustrated book recently issued by the 
R. K. LeBlond Machine Tool Company, Cincinnati, Ohio. The 
book is entitled “LeBlond Lathes in Railway Maintenance Service.” 


BenT-Tuse BorLers.—The Heine Boiler Company, St. Louis, 
Mo., has issued an attractive 26-page bulletin, No, 54, descriptive 
of its V-type, bent-tube boiler, which consists of three upper steam 
and water drums and one lower water drum, interconnected by 
bent tubes acting as steam conductors or water circulators. De- 
tails of the construction of various installations are shown in 
cross-sectional views. 


MATERIAL HANDLING EQuUIPMENT.—Catalogue No. 21-M, re- 
cently issued by the Yale & Towne Manufacturing Company, 
Stamford, Conn., contains complete details of Yale chain blocks, 
trolleys and electric chain hoists, and shows tables of dimensions, 
weights, clearances, and lifting, lowering and running speeds. All 
essential information regarding each of these units for handling 
materials is also covered in the catalogue, which contains 100 
neatly arranged pages. 


ELectric FURNACES.—Annealing of castings and wire, heat 
treating, calorizing, sherardizing and other processes using electric 
furnaces, are shown in Bulletin No, 48721 recently issued by the 
General Electric ‘Company, Schenectady, N. Y. The publication 
is mostly pictorial in content, illustrating the application of direct 
heat electric furnaces in General Electric factories. Details as to 
heat, dimensions and function of each installation featured are 
given in descriptive captions. 


PRESSURE BLOWER SIZES.—Bulletin No. 402, issued by the 
Johnston Manufacturing Company, Minneapolis, Minn., contains 
some interesting data and curves showing the general design and 
operating characteristics of the pressure blowers which this com- 
pany makes for oil-burning furnaces and large coal forges. Of 
particular interest on page 3 of the bulletin is the description of 
a method of determining blower sizes for different installations. 
A table on page 4 is devoted to the dimensions and motor ratings 
for blowers of different capacities, 


THe AUTOMATIC FIRE Door.—The present position in the field 
of locomotive operation of the automatic fire door, particularly 
as relates to the Shoemaker radial fire door, is clearly outlined 
in a four-page circular recently issued by the National Railway 
Devices Company, Chicago. The construction of the Shoemaker 
radial type door is clearly shown and red arrows pointing to 
various parts of the door emphasize its operating advantages. The 
fourth page of the circular is devoted to a diagram which shows 
the clearance lay-out of the Shoemaker radial fire door with a 
commonly applied mechanical stoker. 


ALL METAL CAR CONNECTIONS.—A four-page catalogue No. 83 
has been issued by the Barco Manufacturing Company, Chicago, 
devoted to steam heat connections between passenger cars, point- 
ing out the benefits to be derived from making these connections 
metallic. Tests are quoted to show that the metallic joints tend 
to promote safety and in a specific case enable the regulating valve 
pressure to be increased 50 per cent or from 61 lb. to 93 lb. With 
this initial pressure 5 lb. of steam was obtained at the rear of a 
10 car train in 6 min. 21 sec. Metallic steam heat and air connec- 
tions in stations and yards are also shown in several illustrations. 


. Va., 
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PERSONAL MENTION 


General 


L. D. FREEMAN, assistant to the chief of motive power and 
equipment of the Seaboard Air Line with headquarters at Norfolk, 
has resigned to become assistant to the chief mechanical 


- officer of the Chesapeake € Ohio, with headquarters at Richmond, 


Tex., 


- Chicago, Burlington € Quincy, 


duties” 


Va. 


Master Mechanics and Road Foreman 


T. J. Crayton has been appcinted master mechanic of the 
Texarkana € Ft. Smith, with headquarters at Port Arthur, Tex., 
succeeding A. D. Williams, assigned to other duties. The head- 
quarters of the master mechanic are changed from Texarkana, 
to Port Arthur, 


J. DIETRICH,. master mechanic of the Lincoln division of the 
with- headquarters at Lincoln, 
‘has been given extended jurisdiction to include the Omaha 
succeeding F. Newell, who has been assigned to other 
The position of master mechanic at Omaha has been 


Nebr., 
division, 


l abolished. ' 


_Mr. 


_and seryed his apprentice- 
_ was 
and successively served 


“as master mechanic of 
the Sierra Railway of 


a 


GeorceE H. Laxcton, whose appointment as general master 


‘mechanic of the Chesapeake & Ohio was announced in the April 


issue of the Ratlway Mechanicel Enginecr, was born on April 13, 
1872, at Hannibal, Mo. 
Langton received a 
grammar school education . 


ship on the ‘Chicago, Bur- 
lington & Quincy.: He 
subsequently em- 
ployed on various roads 


as a machinist, round- 
house foreman, general. 
foreman and engineer, 


California; the Kansas 
City ‘Southern and Texas 
Pacific roads. He then 
became superintendent of 
shops and master me- 
chanic on the Seaboard 
Air Line, later holding 
similar positions on the 
Virginian. In March, 
1923, he was appointed mechanical inspector of the Chesapeake & 
Ohio and in February of this year was promoted to general master 
mechanic, with headquarters at Clifton Forge, Va. 


George H. Langton 


Car Department 


CHARLES T. REYNOLDS, general inspector of car maintenance of 
the Boston & Maine at North Station, Boston, Mass., has been 
transferred to Concord, N. H. 


Frank H. BECHERER has been appointed general inspector of 
car maintenance of the Boston € Maine, with headquarters at 
North Station, Boston, Mass., succeeding C. T. Reynolds, trans- 
ferred. 


Shop and Enginehouse 


A. C. MELANSoN has been appointed acting superintendent of 
the St. Malo shops of the Canadian National. 


Joux Hayes; roundhouse foreman of the St. Louis-San Francisco 


- at Sapulpa, Okla., has been transferred to Afton, Okla. 


J. V. STEVENS has been promoted to assistant roundhouse fore- _ 


“man of the Atchison, Topeka € Santa Fe at Clovis, N. M. 
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GEORGE C. STREET, drof pit foreman of the St. Louis-San Fran- 
cisco at Sapulpa, Okla., has been appointed roundhouse foreman, 
succeeding John Hayes, 


WaLLace W. Brown has been appointed assistant superintendent 
of shops of the Boston & Maine, with headquarters at Billerica, 
Mass., succeeding G. A. Silva. 


T. W. Seery has been promoted to assistant night roundhouse 


foreman of the Atchison, Topeka & Santa Fe, at Clovis, N. M. 


succeeding F. J. Repman, transferred. 


R. H. MALLETT, assistant roundhouse foreman of the Atchison, 
Topeka € Santa Fe at Clovis, N. M., has been promoted to round- 
house foreman, with headquarters at Belen, N. M. 


Harry L. Letcuton has been appointed superintendent of shops 
of the Boston & Maine with headquarters at Billerica, Mass. suc- 
ceeding Thomas Jennings, assigned to other duties. 


GEORGE A. SiLva has been appointed general inspector of loco- 


‘motive maintenance of the Boston € Maine, with headquarters at 


North Station, Boston, Mass., succeeding H. L. Leighton. 


Major J. W. Lemon, whose promotion to superintendent oí 
shops of the Missouri Pacific at Sedalia, Mo., was announced 
in the April issue of the Railway Mechanical Engineer, was born 
at Newton, Kans., on February 24, 1879. Mr. Lemon was educated 
at Pueblo, Colo., and on April 23, 1856, entered the employ ot 
the Denver & Rio Grande as a machinist apprentice. In 1900 he 
entered train service on the Missouri Pacific as a brakeman between 
Pueblo, Colo., and Horace, Kan. In 1902 he became a machinist 
at Hoisington, Kans., and in 1910 was promoted to general fore- 
man. He enlisted with the 31st Engineers, U. S. Army, in June, 
1918, and served with the American Expeditionary Forces in 
England and France until October, 1919, when he returned to the 
United States and was discharged at Washington, D. C. In 
November, 1919, he was appointed master mechanic of the Central 
Kansas-Colorado Division of the Missouri Pacific, which position 
he held until his promoticn to shop superintendent at Sedalia. 


Purchasing and Stores 


J. H. McGLOTHLIN has been appointed general storekeeper ot 
the Virginian, with headquarters at Princeton, succeeding D. C. 
King. 

L. C. TuHomson, chief of stores of the Canadian National, 


at Montreal, Que., has been promoted to manager of stores, with 
the same headquarters. 


D. C. KiNG, general storekeeper of the Virginian, -at Princeton, 
W. Va., has been promoted tc purchasing agent, with headquarters 
at Norfolk, Va., succeeding Tom Moore, resigned. 


G. W. CaYE, purchasing agent of the Canadian National, at 
Montreal, Que., has been appointed purchasing agent of the Grand 
Trunk Western lines, with headquarters at Detroit, Mich. 


L. Lavcie, purchasing agent of the Central region of the 
Canadian National at Toronto, Ont., has been promoted to general 
purchasing agent, with headquarters at Montreal, Que. 


Stud Blown from Boller Back Head 
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In the February and March issues of the Railway Mechan- 
ical Engineer, announcement was made that three prizes of 
$50 each would be awarded; one for 

The Produc- the best paper on each of the three 

tion Job most important production jobs in the 
Competition locomotive shop. Judging by the num- 
ber of papers received, shop supervisors 
are far more interested in the driving box job than in either 
the rod or motion work jobs, and are least interested in the 
latter. Nine papers were submitted dealing with the driving 
box job, three dealing with the rod job and none at all deal- 
ing with motion work. What does this mean? Do the men 
in charge of the motion work job find the opportunities for 
improvement in their methods and organization too few to 
try their metal? Are the possibilities of the application of 
labor-saving devices lacking? Or is the lack of interest 
in the job shown in this particular case merely a matter of 
chance, devoid of any particular significance? The latter 
is, of course, quite possible and, beyond raising the question, 
we are not disposed to draw any conclusions. 

While the number of papers submitted on the rod job is 
small, one of them is a splendid and complete study of the 
work, which will be found of as much value for the sugges- 
tions it leaves in the reader’s mind as for the specific 
information which it contains. This paper, to which the 
prize has been awarded, was written by M. H. Westbrook, 
superintendent of shops for the Grand Trunk at Battle 
Creek, Mich., and will appear in the July issue. 

In the case of the driving box job, there were a number of 
valuable papers and a careful analysis was necessary before 
the prize-winning paper could be selected. The award was 
finally made to J. H. Hahn, machine shop foreman, Norfolk 
& Western, Portsmouth, Ohio. Mr. Hahn’s paper will ap- 
pear in the August issue. 

In announcing the prize winners, the editors of the 
Railway Mechanical Engineer wish to express their apprecia- 
tion to everyone of the contributors for their response to the 
announcements. A number of the papers will appear in later 
issues. 


One of the high points at the meeting of the Mechanical 
Division last year was the splendid paper by John Purcell, 
; _ assistant to the vice-president of the 
Apprenticeship Atchison, Topeka & Santa Fe, on the 
on the training of mechanical department ap- 
Santa Fe prentices. Mr. Purcell clearly showed 

the remarkable practical results which 

had been obtained from the use of modern apprenticeship 
methods on the Santa Fe. He expressed these results in a 
conservative way, basing his judgment on experience extend- 
ing over a period of 16 years. His observations were par- 
ticularly gratifying to the Railway Mechanical Engineer be- 
cause this publication and its predecessors have been aggres- 
sively advocating the principles underlying modern appren- 
ticeship for almost a quarter of a century. The results, so 
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far as the extended use of these principles is concerned, have 
come slowly. The Santa Fe, however, has promoted this 
work consistently through thick and thin. There may have 
been times when its promoters lost some of their faith and 
became down-hearted—if they did this, however, it has not 
been noticeable from the outside. l 

Not a few roads, inspired by what has been done on the 
Santa Fe, have adopted similar methods in the past few 
years. There have been some failures, but in such cases as 
have come to our attention, these can be clearly traced to the 
fact that departures have been made from those principles 
and practices which have been thoroughly tried out and 
have been successful on the Santa Fe. It is largely for 
this reason that the Railway Mechanical Engineer has ar- 
ranged for the publication of a series of four articles, the 
first one of which appears in this number, which will de- 
scribe at some lèngth the apprenticeship methods as they are 
now being applied on the Santa Fe. 

The attempt has been made to develop and clearly de- 
scribe those methods and principles which are fundamental 
and which must be observed if the best results are to be 
obtained. One thing cannot be too strongly emphasized, and 
that is, that the shop instruction of the apprentice must not 
be left to a busy foreman or to an indifferent workman. 
It is absolutely necessary that competent shop instructors be 
provided and that the groups over which these instructors 
preside shall not be too large. It is not enough that these 
men are skilled mechanics, but they must also have a keen 
sympathy for the boys and special ability as teachers. 


The development of machine tools and railroad shop equip- 
ment during the past year has been stimulated by the de- 
_ mand of the railroads for new and 
Developments in improved equipment. Some of the 
Railroad Shop equipment has been required for new 
Equipment shops and terminals, of which a con- 
siderable number have been recently 
completed and placed in operation. Increased demands upon 
the maintenance of equipment departments have also had 
much to do with the introduction of new equipment and 
production methods. A number of the larger railroads are 
developing production shops at central locations on their 
lines, where locomotive and car parts are completed and 
then distributed to the various repair points over the sys- 
tem. The growth of these central shops has placed the rail- 
roads in the market for machinery designed to work on a 
production basis. 

The requirements of heavy production work in railroad 
shops have been an important factor in recent machine tool 
design. This fact is emphasized by a review of the various 
new developments in shop equipment that have been de- 
scribed in the last twelve issues of the Railway Mechanical 
Engineer. Many of the improvements made on lathes, drill 
presses, planers and milling machines have been in the drive 
or feed mechanisms. This, of course, has increased the 
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productive capacity of these machines. A number of new 
flanging presses, shears and punches of large capacity have 
recently been placed on the market. An interesting develop- 
ment in this type of machinery has been the increased 
rapidity of operation which the designers have succeeded 
in incorporating into these tools. The need of portable equip- 
ment by the railroad shops has not been overlooked, for quite 
a number of machines suitable for enginehouses and outlying 
repair points have been placed on trucks or wheels so that 
they may be readily moved to points where needed. As a 
rule, these machines are driven by an electric motor, which 
can be plugged into the ordinary lighting circuit. A num- 
ber, however, are driven by air motors designed to operate 
by compressed air furnished by the shop air lines. 

A most marked improvement in shop equipment of all 
kinds has been the ingenious methods of lubrication. The 
importance of thorough lubrication, especially for the gears 
used in the feed or drive mechanisms, has been stressed in 
machine tool design in the past year. Many manufacturers 
are using automatic or forced feed lubrication on all bear- 
ings and an oil bath is usually provided for the gears. The 
later designs of lubrication systems also use the oil to better 
advantage and a great deal of the waste usually encountered 
in machines of earlier designs has been eliminated. 

The rapid development of both the grinding and milling 
` machines has also been an interesting feature in railroad 
shop work. The utilization of these machines is practically 
in its early stages and future growth depends to a large 
extent on how far the shopmen go in co-operating with the 
manufacturer in studying the possibilities of these machines. 
It is evident, from the extent to which many manufacturers 
have gone to the trouble and expense of studying railroad 
shop requirements, that there should be little difficulty in 
purchasing suitable and efficient equipment for all kinds of 
work. It is only necessary for the shop man to make his 
wants and requirements known. Anything from small] hand 
tools to planers and presses of larger capacity and rapid 
production are available. There is no need to employ a 
large number of men to handle material, for trucks and 
cranes have been developed for the purpose of meeting the 
peculiar requirements of railroad shops. 

One of the most common charges made against the rail- 
roads by both friends and enemies has been inefficiency in 
its maintenance departments. Inefficient shops are becom- 
ing more noticeable every day by their rarity, and for this 
the modern machine tool must be given its share of credit. 


There are many evidences that railroad mechanical depart- 
ment men are asking themselves, “What can we do to in- 
, E crease the daily service hours and 
Engine Terminals mileage of locomotives in order that a 
Limit Locomotive maximum return may be earned on the 
Utilization tremendous investment in this equip- 
ment?” In other words, the impres- 

sion is sinking in that when a locomotive worth $60,000 or 
more is used in service only eight hours out of twenty-four 
and makes an average of but 81.5 miles a day (this was the 
average figure for serviceable freight locomotives, not stored, 
on Class 1 roads in the year 1923), something must be done. 
The number of serviceable hours in 24 must be increased 
and the average daily mileage increased in proportion. The 
proposition has been advanced to establish a goal of 100 
locomotive miles a day for serviceable freight locomotives 
not stored and apparently some roads are already doing 
something along this line. The Chesapeake & Ohio increased 
lts serviceable freight locomotive mileage from 71.5 miles 
per day in 1922 to an average of 80.6 miles per day in 1923. 
C. F. Giles, superintendent of machinery of the Louisville & 
Nashville, advises that the average mileage per freight loco- 
motive day on that road was 93 in January and 100 in 
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February, based on the total number of locomotives owned. 
On the basis of locomotives in service the average daily 
mileage was 125 in January and 128 in February. There 
may be other roads which exceed the 100 miles-a-day mark 
but if so the great majority of railroads must fall consider- 
ably below that mark since the national average for 1923 was 
81.5 miles a day. | 

What are some of the factors which limit locomotive 
utilization as expressed in service hours and average daily 
mileage? Obviously if a locomotive is in service eight hours 
a day in charge of the operating department it is in the hands 
of the mechanical department the other 16 hours, either un- 
dergoing heavy repairs in the back shop, being conditioned 
at the enginehouse, or awaiting call. The major portion of 
this time is spent in the enginehouse where many opportuni- 
ties to improve present conditions may be observed. In some 
cases terminals are compelled to operate without modern 
equipment for handling coal and ashes. Sometimes ma- 
chinery repairs are delayed by lack of machine tools. In 
other cases, boilers must be washed with cold water or the 
boiler washing plant has been outgrown so that locomotives 
are blown off to the pit with a resultant waste of steam and 
hot water which represents so many pounds of coal and 
hence dollars and cents. In other cases, for the lack of 
power trucks and crane facilities heavy locomotive parts must 
be removed from the locomotive, transported to the machine 
shop, returned and applied by manual labor. 

The Ratlway Mechanical Engineer will welcome the com- 
ments of its readers as to the practicability of establishing 
an operating objective of 100 locomotive miles a day based on 
the number of freight locomotives in service. Suggestions 
regarding the enginehouse design, equipment, or methods 
of operation which will be most effective in increasing the 
ratio of daily service hours to non-service hours will also be 
welcome. 


In announcing the names of the prize winners in the machine 
shop production jobs competition, one of these papers was 
said to be of as much value for the 
The Last Word ideas it suggested as for the specific in- 
on formation it contained. Indeed the 
Shop Practice Same may be said of both the prize- 
winning papers. One of the strongest 
of the impressions made by these papers is the demand which 
progress makes for constant changes. Methods must be re- 
vised, the organization of personnel must be altered with 
respect to this or that detail of the work, and tools and 
equipment replaced if stagnation is to be avoided. It is 
clearly evident in both of these papers that the practices 
described are considered only temporarily satisfactory and 
that something better is expected and being sought. This is 
the penalty of progress. 
On the other hand, it may be said that no shop can operate 


successfully if constant reorganization is under way and 


that to get the best results men must become accustomed to 
the performance of their work according to a certain routine 
and in a certain stable relationship to the work of others 
with which their own is correlated. 

Here, then, is a direct conflict which must be taken into 
account in establishing a shop policy. Shall operations and 
methods be standardized and changes discouraged, or shall 
changes and readjustments be made at every opportunity? 
No doubt the logical solution is to be found in the adoption 
of a middle ground, where the effect of each suggested change 
of method, organization or facilities is carefully weighed in 
its relation to the other operations affected. 

There are probably few individuals who are not sus- 
ceptible to a feeling of pride in a good job well done. Too 
many of us, however, are inclined to make an occasional 
accomplishment last us for a long time. Wearing our 
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laurels, we lose sight of the fact that they soon wither. 
With this tendency in mind, is it not better to err on the 
side of liberality in the encouragement of initiative with 
respect to the development of refinements in shop operations 
and the search for better devices to facilitate the work, than 
to adopt fixed standards in the shop and thereby close the 
door to progress? ‘There is no “last word” in shop prac- 
tice and the supervisor who is mistaken on this point is 
likely to have his complacency rudely destroyed the first 
time he exposes himself to a fresh idea. 


Beginning on page 333 of this issue is an article describing in 

some detail the organization and operation of the Atchison, 

Topeka & Santa Fe locomotive repair 

Study shops at Albuquerque, N. M. While 

The Albuquerque this article relates to production 

Shop Article methods used in one of the largest and 

most modern railroad shops in the 

country, the principles involved are applicable to almost any 

locomotive repair shop irrespective of size. The article will 

justifv the careful study and consideration of every alert 

reader of the Railway Mechanical Engineer who is interested 
in more efficient railroad shop operation. 

While the shop buildings at Albuquerque are new and 
provided with the latest labor-saving machinery and equip- 
ment it is not maintained that all of this shop equipment 
would be justified at repair shops on small roads or even at 
minor repair points on large roads. The methods of sched- 
uling operations, handling material and securing close har- 
mony and co-operation between the shop employees and 
supervisors, however, may well be employed to advantage in 
any railroad shop not securing as desirable results along these 
lines. 

In obtaining data for the article a dozen shopmen in as 
many different departments were approached in an endeavor 
to ascertain their attitude towards their work and towards 
the shop management. Almost without exception these men 
were found to be appreciative, loyal and in some cases en- 
thusiastic about the comfortable, modern shop in which they 
worked and the kind of treatment they received. There is 
no doubt of the helpful effect of the shop council meetings 
and noon meetings referred to in the article. They make the 
men feel that Albuquerque shop is their shop. Moreover, 
the prompt redress of grievances, and their fair, everyday, 
man-to-man treatment shown the shopmen by their foremen 
and supervisors is conducive to a feeling of harmony with- 
out which no shop can be efticiently operated. 

The work of scheduling locomotive repair operations at 
Albuquerque is handled by three men, an efficiency super- 
visor in charge of the scheduling or routing and two checkers. 
As a result of the operation of this schedule and the infor- 
mation made available by its records the different shop de- 
partments have been balanced and a certain amount of de- 
sirable friendly rivalry created between them. It should be 
noted that the shop schedule is set ahead of the performance 
actually expected. “The schedule is intentionally made 
short, with the idea of setting a mark to shoot at and thus 
keeping the various shop departments keved up to a point 
where the production will approach as nearly as possible the 
mark set. A shop schedule which could be met by all depart- 
ments is practically valueless.” The coordination of a truck- 
ing service and material handling with the schedule is in 
line with what is coming to be the accepted practice in modern 
railroad shops. 

One of the most important aids to systematizing work in 
the machine shop at Albuquerque and increasing the produc- 
tion in this vital department of the locomotive shop is the 
speed and feed chart attached to each machine, showing 
the kind of work to be done on every machine in the shop 
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except three reserved for miscellaneous work. This phase 
of the work should be studied with great care, as it is believed 
to be carried out to a greater extent than at any other railroad 
shop. The organization of the flue shop with electric weld- 
ing machines for safe ending the boiler tubes and flues is 
important as is also the organization of the erecting shop with 
specialized gangs under each foreman for handling special 
phases of the work. 

Another essential feature of railroad shops not always 
given the attention its importance would warrant is the power 
plant, and the methods of reducing coal consumption at the 
Albuquerque power house are therefore particularly timely 
and of interest. 

Any attempt to measure the effectiveness of the schedule 
and shop operation at Albuquerque would be valueless with- 
out taking due account of the importance placed on accurate, 
careful work and the heavy nature of the repairs given to 
the locomotives. For example, of the 302 locomotives re- 
paired at the shops in 1923, 20 were given new fireboxes; 24, 
new cylinders; 39, new six-inch frames; and 24 were Mallets. 
An accurate analysis is made of the work expressed in man- 
hours per locomotive, enabling the shop management to know 
just what is accomplished and giving an intelligent basis of 
comparison with other years. 


New Books 


SHORT Cut METHODS FOR CARMEN. By Hugh K. Christie, for- 
merly air brake supervisor on Pere Marquette Railway 
director of trade education for the Brotherhood of Railway 
Carmen, 188 pages, 5 tn. by 734 in. Price $2.00. Published 
by the Simmons-Boardman Publishing Company, 30 Church 
Street, New York. 

The text of this book covers in a simple, practical fashion 
103 devices and methods by which the car repairmen can 
repair cars with a minimum amount of labor. The author 
has had wide experience in the car repair field and is well 
qualified to recommend practical suggestions as to the best 
way to help lighten the car repairman's work. The book 
is well illustrated and is written in the language of the car- 
men. It will be to the advantage of the car repair fore- 
man and his men carefully to study the text of this book 
which will obviously convince them of the many ways there 
are of improving the methods of repairing cars. 


What Our Readers Think 


A Reference Filing System 


Dunkirk, N. Y. 


To the Editor: 

In the May issue of the Railway Mechanical Engineer, J. 
Boyd inquires for a convenient and practical way of filing 
and indexing engineering notes, data and articles. 

First, 1 would recommend the purchasing of a four-drawer, 
correspondence size, vertical all-steel art metal cabinet. A 
wooden file cabinet will not prove entirely satisfactory be- 
cause the drawers will become so heavily loaded in time that 
it will be difficult to slide them. The steel cabinet is pro- 
vided with a Yale lock which makes all the contents of the 
drawers secure from tampering. 

The next step is to secure a quantity of new or used one- 
fifth cut tabbed guide cards, some sheets of heavy pressed 
cardboard, half an inch deeper than the regular tabbed 
guides, and also a number of heavy folders with creased bot- 
toms to allow for expansion as they are filled up. 

A list then should be made out of the suitable main divi- 
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sions and sub-divisions for making the guides. From the 
sheets of the cardboard large guide cards are cut and marked 
for the main divisions, these being tabbed one-half cut and 
standing a half-inch higher than the regular guides. The 
smaller guides are then marked for the sub-divisions and 
the tops of the folders neatly marked with printed or type- 
written labels. Comprehensive filing of data can now be 
started. 

It is necessary that all the guides should have easily read 
labels or it will be found slow work to find and refile data. 
The wording for the main divisions should be set up in 
printers’ type of a suitable size and style. The type should 
be inked with regular printers’ ink, white paper laid on the 
type and pressed down heavily through a pad of blotting 
paper. The impressions are then carefully pulled off and 
laid aside to dry in a warm room. Several impressions of 
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each title should be made to allow for spoilage and any 
future extension of the system. 

In order to avoid a lot of tedious composition in small 
type it is advisable to produce the labels for the small tabs 
by the typewriter method. As colors play an important 
part in filing systems by enabling the eye to quickly pick out 
any tab or group of tabs, it is possible to speed up the 
system by the judicious use of suitable colors. Therefore, a 
color scheme for the tabs should be laid out. Some of the 
labels may be typed directly upon white or colored papers, 
using a well inked ribbon. Others are made with white 
lettering and a dark blue background by the blue-print 
process, using negatives of thin white bond paper typed with 
a well inked mbbon and backed by carbon paper. Care 
should be taken to obtain deep blue-prints. 

The labels are then roughly trimmed to size, the tabs 
glued and the labels folded over the tabs and attached. When 
quite dry, the labels are carefully trimmed to the shape of 
the tabs, sized with thinly diluted glue and again dried. 
Three coats of celluloid-base clear lacquer is then applied, 
leaving a transparent coating of celluloid, glossy and wash- 
able. The sizing is necessary to obtain a smooth finish by 
filling the pores of the paper and also to fix the typewriter 
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ink which otherwise will dissolve and run in the lacquer. I 
found these tabs to be as good as when made after eight 
years of usage. 

The scope of the file can be enlarged from time to time 
until the major divisions include engineering, scientific and 
general subjects other than railway engineering. The sub- 
divisions are, of course, arranged to suit the writer’s own 
particular ideas and needs, but the file may be arranged for 
only railway engineering matter. A list of divisions and sub- 
divisions in railway engineering included in this filing system 
will be furnished to any reader on receipt of addressed 
envelope. 

Mr. Boyd speaks of copying engineering articles. This 
is a laborious process of acquiring information and consumes 
time worth more than the price of the magazine, beside 
which, the illustrations cannot be copied. A far better 
method, which the writer has used for twelve years, is to 
subscribe to the leading railway and general engineering 
magazines and to dissect them after reading, filing the useful 
articles, illustrations and data under proper headings. This 
method collects into one folder all the available matter on 
that subject, instantly accessible, which otherwise would be 
scattered through hundreds of magazines. Matter not needed 
can be discarded. A large photo print trimmer can be used 
to trim off the tops, bottoms and binding edges of pages to 
fit the folders. A ticket punch used on top or right edge 
of pages will identify all the sheets of an article easily and 
surely. The value of such a filing system, if kept up to date, 
cannot be estimated. To the writer’s file is added every vear 
the heart of one hundred and fifty railway and general engi- 
neering magazines, both weekly and monthly. It contains 
practically everything of permanent value that has been 
printed in the leading American railway engineering periodi- 
cals in the past twelve years, together with much earlier 
matter of value. 

ARTHUR W. LINE. 


A Small But Important Item 


MECHANICSVILLE, N. Y. 
To THE EDITOR: 

A much abused and neglected part of railroad equip- 
ment is the cotter key. The importance of this item is too 
often disregarded by the class of labor to whom its applica- 
tion is usually left. The throttle rigging, motion work, rods 
and brake rigging jobs are not completed, mechanically, 
until cotter and split keys are put in and properly split, bend- 
ing both sides. 

Throttles become disconnected and are dangerous as well 
as expensive, especially if they become disconnected on the 
road. Motion work pins coming out cause serious failures, 
distorting or breaking expensive parts. The loss of side rod 
knuckle pins is a frequent causes of rupture to boilers. Brake 
rigging coming down causes derailments to cars as well as 
locomotives and in the case of such an occurrence in a tun- 
nel or on a bridge loss of life or serious accident to personnel 
or equipment may result. 

If the car inspector and locomotive inspector were forced 
to ride a fast freight in the caboose cupola or locomotive cab, 
where the swaying of the cars, and the rapidity with which 
the moving parts of a locomotive are working is emphasized, 
a closer inspection of these parts would result and the trouble 
would be eliminated. 

The honor rolls on some of our railroads contain a high 
percentage of cases where brake rigging has been discovered 
dragging, and the train stopped in time to prevent derail- 
ment. Many serious accidents are due to the loss of such a 
small part as a cotter key. 


A ForEMAN. 


Does It Pay to Install Modern 


Shop Machinery ? 


A Discussion of Some of the Fundamental Factors Bearing 


on this Important Question 


By C. A. Shaffer 


HEN it comes to the matter of asking for authority 
W for expenditure (A. F. E.) to cover the purchase 
and installation of new tools and machinery, the first 
questions which naturally arise are, what is the necessity 
tor the new tools and what saving can be realized by their 
use ? 

In order that a convincing argument may be presented in 
favor of having good machinery in the shops it is essential 
irst that accurate figures be obtained as to the cost of in- 
stalling the new machines, taking into account all known 
items such as initial cost, cost of motor equipment, wiring, 
foundations, etc. Figures should also be obtained showing 
the cost of doing specific work with existing machines and 
a careful, comprehensive comparison made of the unit labor 
cost of doing the same work on modern high-powered ma- 
chines. If a new machine, for example, costs $10,000 and 
will show savings of 18 or 20 per cent on the investment, 
as it frequently does, there can be no question as to the 
advisability of installing the new equipment. With a ma- 
chinist receiving from 72 to 85 cents an hour in 1924, the 
management can well afford to install production machines 
which would not have been justified in 1914, when the rate 
was 34 to 39 cents an hour. 

Other items than labor cost, however, must be taken into 
consideration, such as the speed of performing certain opera- 
tions in the machine shop in order that the required shop 
output may be obtained and sufficient motive power kept in 
serviceable condition to handle the traffic on the road in 
question. 


Volume of Work an Important Consideration 


In the larger shops where a considerable amount of ma- 
chine work of different kinds is done and all machines are 
kept busy most of the time, it is comparatively easy to deter- 
mine whether it will pay to replace certain old tools with new 
ones. Replacement may be necessary for one or more rea- 
sons usually on account of the generally worn-out condition 
or obsolete type of machines or designs not adapted to the 
work for which the machines have to be used. There are 
also cases where the physical condition of certain machines 
may be fair but they are of old, light pattern and insufficient 
capacity to handle present day work at heavy cuts and high 
speeds. It often happens in shops where old and badly- 
wom machinery is used that the best mechanics must be 
employed on machine work of perhaps secondary importance 
in order that the time may be reduced as much as possible, 
and that there may be a reasonable assurance of obtaining an 
acceptable quality of work. In many cases mechanics have 
operated the same old machines continuously for 10 or 
possibly 15 years and, knowing all of their idiosyncracies, 
are able to get a fair production and reasonably accurate 


work. New men, however, unfamiliar with these machines, 
would perhaps spoil enough work in one day to more than 
amount to their month’s wages. Old planers, for example, 
sometimes plane out of true as much as 1/32 in. to the foot 
and by the judicious placement of wedges an experienced 
operator can overcome this inaccuracy. This, perhaps, would 
not be discovered by a new operator until after he had done 
serious damage. Nothing is gained in most cases by using 
poor shop equipment when figured on a cost per hour basis 
as it takes a good man to produce even fair work with poor 
tools. 


Roundhouse Should Have Good But Not Single 
Purpose Tools 


At less important points on a railroad where there is only 
an occasional job of machining of a wide variety of work in- 
cidental to running repairs it seldom pays to install costly, 
single-purpose machines. This statement, however, should 
not be interpreted to mean that a worn-out, good-for-nothing 
tool can profitably be transferred from the back shop to a 
roundhouse where the roundhouse foreman already has 
troubles enough of his own without trving to maintain a 
machine tool fit only for the scrap pile. In the medium 
and larger-size shops, when labor costs and quality of work 
are considered, it will usually be found a good saving on the 
investment to replace the old, obsolete and badly worn 
machinery with the best equipment obtainable for doing the 
work. In this line good results are not only obtained from 
complete, high-grade equipment of special and automatic 
machines but much benefit may be derived by the conversion 
of existing machines or by the application of improved at- 
tachments which may serve to more than double the output. 

Further advantages of modern machinery include the 
individual or unit electric motor drive which greatly in- 
creases the flexibility of the machine shop and prevents tying 
up the entire shop as would be the case with light machines 
driven from a line shaft when an accident occurs to the 
main driving engine or motor. In addition, when for any 
reason one machine is required to be operated nights or holi- 
days it can be started and operated as long as necessary 
without the power waste involved in operating a big driving 
unit and a long line of shafting. 

Mention will be made in the following paragraphs of sav- 
ings which have occurred in ordinary locomotive and car 
work with standard machines or those commonly found in 
the average railroad shop, which would easily justify the ex- 
penditure for better equipment. 


Boiler Shop Machinery 


One of the most important machines in the modern boiler 
shop is the combination punch and shear, the entire output of 
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the boiler shop being more or less dependent on its ability 
to handle promptly this class of work. Many shops are 
still equipped with the older type of punching and shearing 
machines having a throat depth not exceeding 42 in. As a 
consequence, with the advent of the modern locomotive and 
large boiler sheets up to 120 in. wide, the old machines 
will not punch to the center of the sheets. The common prac- 
tice, therefore, is to punch a series of holes on either side 
of the sheet as far as the punch will reach, a large number 
of holes in the center being left to be drilled on a radial 
drilling machine or, if that is not available, with a portable 
pneumatic drill and “old man.” The labor cost of the latter 
method in particular is obviously high and a considerably 
longer time is required to complete the work on boiler 
sheets, which may delay the boiler work to such an extent that 
locomotives badly needed for hauling trains are subjected to 
otherwise unnecessary delays in the back shop. 

The remedy is to provide modern punches and shears with 
60-in. throat depths, or whatever depth may be required 
to punch to the center of the largest boiler sheets on that 
road. The same comments regarding punching machines 
apply to machines used for shearing boiler plate. 

In many shops it is advisable on account of limited space 
to consider universal machines which will punch and shear 
the largest plates and also shear all structural shapes and 
bar work. Some of these designs have unlimited shearing 
capacity as regards the length and width of boiler plate 
which may be cut. In deciding on the universal machine 
this important advantage should be remembered: The three 
operations of punching and shearing boiler plates and shear- 
ing structural shapes can be performed simultaneously or 
independently, with the result that in relatively small shops 
one universal machine can be kept practically in continuous 
operation during working hours. Special dies are made for 
these machines to shear the several sizes of round bar stock 
most suitable for staybolts. The dies operate to shear the 
bolts square with the center line, a small, but important 
feature when it comes to centering the bolts for subsequent 
machining or drilling tell-tale holes. 

Radial drills of 60 to 72 in. diameter are needed in most 
boiler shops to take care of all important drilling of large 
sheets and reaming for tube and flue holes. The rapidity 
and power of the modern radial drill gives it a production 
which, from the point of view of reduced labor cost and 
reduced time required for drilling operations, makes it easy 
for this machine to show a substantial saving over older 
drilling machines built before the days of high speed steel. 
Radial drills are also used for countersinking boiler sheet 
holes for all large openings required. 


Blacksmith Shop Equipment 


The increasing size and weight of locomotives and car 
parts has been instrumental in making many railroad black- 
smith shops out of date as regards to steam hammer equip- 
ment. Not many years ago 900-lb. to 2,000-1b. steam hammers 
were ample for most of the work handled in railroad black- 
smith shops, but today, outside of light or special work, less 
than 2,500-lb. or 5,000-1b. hammers are seldom installed. 
Large forgings can be turned out on these machines in a 
fraction of the time required with light hammers, which 
are about as effective on modern heavy locomotive parts as a 
woodpecker on a tin roof. The modern heavy hammer has an 
advantage from three points of view: Forgings can be com- 
pleted at one heat, with a resultant saving of fuel, saving of 
labor while waiting for forgings to heat, and saving of the 
time and labor required for the operation. 

Modern forging machines are at least three times as pro- 
ductive as the earlier types and represent a marked improve- 
ment in speed of operation and consequently reduced unit 
cost. Almost every railroad blacksmith shop has a large 
amount of bolt heading work to do and on the earlier types 
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of bolt headers hand operation was required to turn the bolt 
after each stroke until the bolt head was formed. With the 


new machines the head is formed at one or at most two | 


strokes of the forging machine ram and the resultant increase 


in production in the course of an eight-hour day assumes im- ' 


portant proportions. The dies for forging machines deserve 


and receive a great deal of consideration in view of their cost © 


and effect on the quality of the work. Expensive dies should 
not be made unless there is a sufficient volume of work to 
warrant. Conditions vary so much at different shops that 
the figures which apply at one may not apply at another. 


Machine Shop Tools 


A machine shop tool, the installation of which is justitied 
and in fact is usually compelled by lack of capacity of old 
equipment, is the driving wheel press. Old presses which 


A 54-In. Vertical Turret Lathe Equipped with Double Cutter Head ` 
Boring Bar for Machining Cylinder Bushings 


have been in service from 12 to 15 years usually have 4 
capacity of 300 to 400 tons and are used for applying wheel 
centers to driving axles. These presses were adequate when 
axle size was limited to 8 or 9 in. but since the advent of I! 


and 12 in., or larger, axles the old presses will not develop | 


the required tonnage. 


As a result, where new and mor 


powerful presses have not been installed, it is still the custom | 
to drill a sufficient number of holes in the end of the axle 


close to the wheel seat so that the metal in the axle will give 
way and allow it to be forced out with the old press. Na 
only is this drilling a costly, time-consuming operation but 
the axle is spoiled for further use. A modern 600-ton pres 
is required to handle this work satisfactorily and the 12 


stallation of such a press is justified even in shops wher — 


it is used only a few times a day. I 
how much work must be necessary to justify installing a biz. 
modern press must be made after a consideration of the 
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distance from the nearest large shop equipped with such 
a press and the loss from holding locomotives out of service 
at the point in question while driving wheels are shipped to 
and from this shop. 


Specific Jobs Which Justify Machine Replacements 


Driving Wheel Tires—In turning tires mounted on wheel 
centers in modern 90-in. driving wheel lathes the average 
depth of cut is 7/16 in.; the approximate cutting speed, 14 ft. 
per min.; the approximate feed, ¥g in. per revolution, and 
the average time complete, floor to floor, 114 hr. The ma- 
chine formerly used for this work, while of the same size, 
was of much lighter pattern and on account of its worn con- 
dition and lack of strength to withstand the heavy cuts and 
feeds, it required from 414 to 7 hr. to turn a pair of driving 
wheel tires, depending mostly on the character of the material 
and the size of the tire. It is obvious that in shops where 
any considerable amount of such work is to be done, it will 
pay to purchase the up-to-date heavy-duty machines even 
if they stand idle a part of the time. 

Car Axles—A modern, combination axle lathe can be used 
to advantage in most shops for machining the wheel seat and 
journal bearing complete and the rolling of the journal bear- 
ing, also turning and rolling cut journal bearings with the 
wheels mounted on the axles. The main saving effected by 
the use of the new type combination lathe is effected by reason 
of the fact that the machine is suitable for both new work 
and the reconditioning of cut journal bearings with wheels 
mounted on the axles during the latter operation. With the 
use of the old style axle lathes which do not have sufficient 
swing to handle axles with wheels mounted, it is necessary 
to press the wheels off before the axles can be machined and 
in doing this the proper fit on the wheel seats is usually 
destroyed and it is necessary to fit other axles to the wheels. 

Locomotive Piston Heads—In machining 28-in. piston 
heads on a 36-in. vertical lathe the average time is 11% hr., 
faced, turned, grooved and bored complete; the average depth 
of the cut, 7/16 in.; the approximate cutting speed, 40 ft. 
per min., and the approximate feed, .068 in. per revolution. 
The time for this work formerly done on an old engine lathe 
averaged 314 hr. 

Piston Rods—Locomotive piston rods are machined on a 
24-in. high duty engine lathe. They are turned and rolled 
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was formerly handled on different machines, the operations 
being distributed between the bolt cutter, engine lathe and 
turret lathe, and it required from 8 min. to 25 min. per bolt 
to complete the job. With the new commercial staybolt 


threading devices which have been quite well developed, it 


is possible to utilize an old, replaced turret lathe and by 
application of the new, inexpensive threading attachment, 
first-class work can be turned out at a good saving. 

Shoes and Wedges—Shoes and wedges are machined on a 
36-in. shaper. The operation of planing on the driving box 
face, complete, averages 20 min. for each piece on a set of 
eight shoes and eight wedges. This work, formerly done on 
an old shaper or planer, required an average of 40 min. for 
each piece on account of the equipment used being inadequate 
to handle the work properly in good time. 

Locomotive Frames—The work of drilling frames is han- 
dled on a 60-in. radial drill, the average time complete per 
pair of frames being 7 hr. The time required for drilling 
the same number of holes in similar class frames on former 
old machines used for this purpose averaged 16 hr., this 
being due to the condition of the machine and the fact that 
it did not have the capacity for driving high speed steel drills 
at proper speeds and feeds. 

Guide Bars—An 84-in. face grinder is used for grinding 
on the face and two sides. The average time per guide ranges 
from 50 min. to 1 hr. 25 min., depending on the size of the 
guide and the depth of wear which must be removed. This 
work, formerly done on the planer, required from three to 
five hours and the surfaces were not as smooth as when 
ground. 

Cylinder Bushings—These bushings, with a finished size of 
30 in. by 32 in., are machined on a 54-in. vertical lathe, 
using a double cutter head boring bar in the turret head for 
boring simultaneously when turning with the side head. 
Turned and rough bored, the average time is 314 hr.; the 
average depth of the cut, 5/16 in.; the approximate cutting 
speed, 38 ft. per min., and the approximate feed, .131 in. 
per revolution. The time for this work, formerly done 
on an engine lathe of insufficient swing, necessitating the 
use of raising blocks under head and tail stocks, ranged 
from 12 to 28 hr., depending on the machine used. 

Driving Boxes—The average time for boring crown 
brasses and facing hub liners on a 42-in. vertical lathe is 35 


Tae I—TypicaL List oF New Shop MACHINERY ON THE 1923 Bupcet FOR a MEDIUM Sizr SHoP 


—_—_—_————_Cost s————____—_,, 


Shippin Store Est. annual 
No. Mctor Description weight, 1b. Machine Found’n Wiring Instal’n exp. Frt Total saving 
1 10 2—18 in. hy 3 in. hy 1% in. double electric floor grinders.... 3,600 $1,000 $60 $100 $40 $5 $3 $1,208 $1,800 
2 5 1—20 in. by 10 in. engine lathe and motoT............o.oo.o.o.oo 8,000 3.000 30 50 50 15 2 3,147 375 
3 1—20 in. by 10 in. engine lathe and motor................. 5,006 2,070 30 50 40 10 2 2,202 300 
4 714 1—100-ton forcing press and MitoT.......o.o.oooooooo coo... 10,000 2,000 50 75 50 10 Gia 2,185 325 
s 1—Universal tool and cutter grinder and mctor............ 1,000 1.050 10 30 10 5 1 1,106 250 
6 so 1—54 in. truck wheel lathe and Motor.................o...o. 80,000 13,500 400 500 400 70 41 14,911 1,800 
7 15 1—Universal punch and shear (car work)................ 46.000 5.700 100 150 100 29 30 6,109 700 
8 os 2—Portable electric rivet heaters (4)........o.....o..oo.ooo.o. 4,000 3,000 sae 1,000 se 15 3 4,098 650 
9 75 1—16 in. by 20 in. timber sizer and motor ..............o.. 20,000 6,000 300 750 130 30 10 7,220 1,000 
10 15 1—500-1b. A ew eee Wea ere al 9,000 2,300 50 150 50 12 16 2,578 400 
11 = 1—Pneumatic cid flanging machine, 4 in. capacity........ 10,000 5,000 30 ee 50 10 10 5,100 600 

complete. The average depth of the cut is 3/16 in.; the min. a box. The time for this work, formerly done on an 


approximate cutting speed, 30 ft. per min. and the approxi- 
mate feed, 1/16 in. per revolution. On the above machine, 
in turning piston rods of chrome vanadium material, for 
example, the machining time is cut approximately 40 per 
cent over that obtained with the use of an old engine lathe 
which would not permit the taking off of the metal to the 
full capacity of high speed steel cutting tools. 

Button Head Radial Crown Stavbolts—These bolts are 
turned on a 2-in. by 24-in. turret lathe equipped with a 
special attachment. The operation consists of turning, fac- 
ing under the head, necking and threading at both ends, 
complete. The average time is 2 min. per bolt. This work 


old boring mill or engine lathe, averaged 2% hr. 


Machine Tool Budget Forms 


Typical examples of Illinois Central machine tool budget 
sheets are shown in the accompanying tables, an examina- 
tion of which will indicate the care given to determine all 
elements of cost in installing new machines and removing old 
ones, and the annual savings expected to result from the 
installation of new machines. Moreover, checks are made 
from time to time after the new machines are in operation 
to determine if the expected savings have materialized. 

Table I shows a typical sheet from the 1923 budget for 
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a medium size shop and Table II the machines which will 
be replaced by those listed in Table I. The following com- 
ments regarding the individual items in these tables may 
be of interest. 

Item 1—Old grinders to be relieved because they are too 
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through repeatedly in order to bring them to the required 
size and condition. This is very expensive from the stand- 
point of labor costs as the heavy timbers are hard to handle, 
especially on the back up movements in a mill room, which 


is more or less congested. The new machine will be a heavy- 


Tate I[—Typicar List or RELIEVED Suor MACHINERY REPLACED BY THE MACHINES LISTED IN TaBLE I 


Item 
No. Machine Age, yrs. weight, lb. 
1 ed grinder (belt dr.)................ 19 1,700 
1—Floor grinder (belt dr.)................ 10 700 
2 l1— Engine lath@ sd: i433 soe 64 haa nta 18 4,000 
3 1— Bolt CUE is ck ace ge ee ew a OE 22 2,000 
4 l—Forcing press, SU-toM......oo.ooooooooo.».. 8. 3,000 
5 i1—Cutter and reamer grinder............... 16 1,000 
6 1—42-in. car wheel lathe................... 16 40,000 
7 1—Double punch and shear, and motor....... 30 19,000 
8 2=— Forges soc ode Ow ba oO de ooh SS ees 7-8 600 
i 1—8 in. by 30 in. wood planer............. 31 15,000 
11 J—Hand flanging clamp.........ooooooo.o.... 8 6,000 


oo osts— Remova 

Disposition Original Fcund'n Instan Misc’l Total Salvage cost 
Retire $190 $9 $3 $1 $203 $8 $5 
Retire 75 ot 4 en 79 3 3 
Retire 450 24 16 1 467 20 20 
Retire 400 = bd we 400 10 10 
Transfer 827 25 159 i 1,002 si 50 
etire 685 vé 13 2 705 5 10 
Retire 4,000 62 66 39 4,167 200 100 
Retire 1,260 31 20 5 1,316 100 50 
Retire 100 em 100 2 
Retire 2,200 53 28 6 2,287 75 50 
Retire 259 10 18 3 281 30 20 


light, not powerful enough, or in poor condition and dan- 
gerous to operate. The proposed new grinders are heavy- 
duty, ball-bearing, self-contained and motor-driven. Be- 
cause of their efficiency, they will show a satisfactory saving. 

Item 2—An old engine lathe of light design and generally 
inadequate to handle the work. The type and physical con- 
dition will not warrant general repairs being made. The new 
engine lathe is to be of the latest design, heavy-duty type 
with all necessary modern attachments. It will make a sav- 


ing of at least 40 per cent of the time required to perform the 


work now being done on the old machine. 

Item 3—Bolt cutter, to be relieved on account of age and 
general worn out condition; it will not produce good threads. 
On general work comprising various sizes, the special adjust- 
ment feature on the new machines alone as a production fac- 
tor will pay in a short time for the replacement, aside from 
the consideration of the quality of the work. 

Item 4—Forcing press, to be relieved on account of in- 
sufficient capacity to handle work on large driving boxes and 
other large pieces. A new machine of double the capacity is 
recommended, and the lighter one, which is in fairly good 
condition, will be transferred to another shop for use on 
lighter work. 

Item 5—The present cutter and reamer grinder has served 
its purpose for grinding small, light tools but it will not 
handle the heavy tools now being used on the machines, 
particularly locomotive reamers and large milling cutters 
such as are used on rod work. The length of these milling 
cutters exceeds the capacity of the old machine and they have 
to be shipped to another shop for grinding, which is expen- 
sive and causes much delay to the work. 

Item 6—The present car wheel lathe is in a generally 
worn out condition and requires eight times as long to turn 
a pair of engine or tender truck wheels as would be required 
on a new, up-to-date machine, the size and design of which 
will also be suitable for taking care of trailer wheels up to 
54 in. in diameter. 

Item 7—The present punch and shear is badly worn and 
will only punch holes or shear material up to about one-half 
the size required. Holes larger than this machine will 
punch must be drilled and shear work beyond the capacity 
of the machine is cut with an oxy-acetylene torch. The pro- 
posed machine will handle all sizes and a much greater 
variety of work, with a very considerable saving in time. 

Item 8—Forges used for heating rivets are in bad con- 
dition and expensive to operate, and on account of existing 
conditions are considered bad fire hazards. 
nature of the work, the new electric rivet heaters will effect a 
reasonable saving and be more desirable to operate. 

Item 9—The old wood planer, used for planing car sills 
and other similar work, is a double head machine and owing 
to its light construction, long timbers must be passed 


Because of the . 


duty, four-side type and require but one operation. to plane 
a timber on all four sides to the required dimensions. On a 
similar installation at another shop, work of this character 
was performed in less than one-third of the time required 
to a the same amount of work when the old machine was 
used. 

Item I0—The electric driven power hammer is recom- 
mended for miscellaneous blacksmith work in the car de- 
partment. It does not replace another machine, but will 
take care of work now requiring several men with hand 
sledges. 

Item r1—A considerable amount of flanging of various 
pieces for locomotive and car repairs is done by heating and 
then flanging by hand with mauls while held in a clamp. 
Better and quicker work with a resultant saving can be ob- 
tained in this case with the new power machine. 


Reclaiming Coupler Yokes 


By A. H. Anderson 
Foreman; Indiana Harbor Belt, Gibson, Ind. 


THERE are a great many cars in service equipped with 

friction draft gears that have wrought iron, 5-in. by 
114-in., riveted yokes. The standard inside measure- 
ment for these yokes is 245% in. from the back of the coupler 
to the face of the yoke block. When the yoke has to be 
renewed, it means a material cost to the car owner. However. 


\ Breakage occurs as a 
"rule af lip or through 
rivet holes 


Yokes, 245 In. from the Back of the Coupler to the Face of the 
Yoke Block, Can Be Reduced to 18⁄2 In. 


this size yoke can be made over into an 1814-in. by 914-in. 
butt coupler yoke, as shown by the dotted lines in the sketch. 
at small expense. Any fair sized repair track will average 
at least two such yokes a day and by the use of this method 
of reclamation a considerable saving can be made in the 
course of a year. 


Roof Sheets Are Removed with Care to Prevent Damaging Them 


Central of Georgia Reclaims Metal Car Roofs 


Sixty Per Cent of All the Sheets Removed Are Restored to Service 
at a Cost of $10 Per Car 


By W. H. Harrison 
Foreman, Pipe and Tin Shop, Central of Georgia, Macon, Ga. 


N March, 1922, the Central of Georgia built at its Macon, 
Ga., shops a plant for reclaiming the galvanized sheets 
of flexible metal car roofs and restoring them to further 

use as car roofing material. It has been found possible to 
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Turning Machine for Folding the Edges of Roof Sheets 


reclaim an average of 60 per cent of the sheets removed. 
The reclaimed roofs are divided into two classes. Those in 
the first class are made of material selected from the best 


of the reclaimed sheets, containing the least number of de- 
fects, and are considered to be good for eight or more years 
of service. These roofs are applied on steel underframe 
cars. The roofs in the other class are made up of material 


f p 


| | 
ae 


Dies Used for Stamping the Corners of Roof Sheets 


containing a greater number of defects, but which still is 
considered to be good for five or six years service. These 
are applied to wooden underframe cars. 

The equipment required at the plant is not extensive. It 
consists of one Niagara No. 662 gap shear, one Slaysman 


The Parts of a Reclaimed Roof: (1) Long Transverse Cap; (2) Flashing; (3) Ridge Cap; (4) Supporting Pleces; (5) 
Saddie Cover Caps; (7) Sheets Before Painting; (8) Finished Sheets; (9) Crown Gap; (10) End Finishing Pieces; At Right—Complete 
Roof Loaded on a Shop Car 
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End Cape; (6) 
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No. 4 stamping machine, with a complete complement of dies 
which were made at the Macon shops, one home-made folding 
machine, a home-made hand brake for turning the edges of 
flashing sheets and the lower ends of roof sheets, a home- 
made air press, which is used for straightening sheets and 
for forming crown caps, and a dipping vat with side racks 
on which the sheets are placed to drip after being dipped in 
the paint. — 

When the car roofs are renewed because they are leaking or 
in generally bad condition, the metal sheets are removed 
with more care than was the case before the reclamation plant 
was built. All of the removed sheets are thoroughly in- 
spected and those which can be reclaimed are sent to the 
shops. Those which are of no further use are then scrapped. 
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Stripper 
Dies Which Cut the Top Corners of the Transverse Caps 


The roofs are reclaimed in lots of from 30 to 90 each. 

After the sheets are sent to the reclamation plant, they are 
first separated into the two classes, the best of which includes 
material which can be used again by straightening the edges 
and soldering up a few nail holes, and the poorer of which 
includes the material that must be entirely reworked before 
it can be reapplied. 

Where the sheets have their corners and edges broken, 
they are trimmed in a shear on all four sides. The four 
corners of each sheet are then trimmed in the stamping ma- 
chine with a special set of dies the contour and construction 
of which is shown in one of the drawings. These dies make 
a neat job and when the sides and upper ends are folded, the 
top corners have projections which are bent over and soldered, 
making an effective lock. 
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Three edges of each sheet are then folded in the turning 
machine, after which two inches of the bottom of the sheet are 


These Dies Form the Raised Discs on the Roof Sheets and Support- 
ing Pleces 


folded under on the brake. The dies for making the impres- 
sions for the swivel supporting disk are then set up in the 
stamping machine and this operation is completed for the lot 
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Stripper 


Dies for Stamping the Bottoms of the Transverse Caps 


then going through the shop. This completes the machine 
operations and each sheet is next carefully examined for nail 
holes, or other slight breaks, which are soldered. The sheets 
are then dipped in the paint, and are ready for reapplication. 


interior of the Roofing Reclamation Plant 
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All sheets which are worked over are trimmed to two which are otherwise waste material. These caps are cut 
sizes. One size measures 2314 in. wide by 4 ft. 5% in. 55% in. wide by 23% in. long, and a special set of dies is 
long when finished. These sheets are applied with a 554-in. used to form the ends. Each of these caps also has a 7/16- 
flashing, 34 sheets being required for a 36-ft. car and 38 for in. hole in the end with the edge raised 14 in. above the sur- 
a 40-ft. car. Where the old sheets are split or damaged, face of the sheet. The ends of the cap are turned up % in. 
farther in from the lower edges, shorter sheets are manu- in a groove cut in the folding machine for that purpose. Re- 
ferring to the drawing of the turning machine, it will be seen 
that two turning rods are provided. That shown at A is 
used for turning the edges of the roof sheets. On account of 
the long drop and short turn-up on the ridge caps, the turn- 
ing rod shown at B was developed for this operation. 

The crown caps which cover the joints of the transverse and 
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k-i- h 
Punch for Cutting Holes with Raised Edges 


factured. The same width is maintained, but the length is 
4 ft. 31⁄4 in. A flashing 75% in. wide is used. 

The starting and finishing pieces at the ends of the roof 
are made in the same manner as the roof sheets. The crease 
in the top of these pieces is formed in a regular creasing 
machine, such as is commonly used in a tin shop. These pieces The Corners of the Flashing Sheets Are Notched with These Dies 
are made nine inches wide and in lengths to suit the two sizes 
of roof sheets. The long transverse caps are cut from sheets longitudinal caps where they come together at the ridge of 
which cannot be reclaimed for further use as full-size roof the car, are cut from the heaviest sheets to measure 814 in. by 
sheets. They are cut seven inches wide and in two lengths to 9% in. and are formed in dies under the air press. These 
suit the roof sheets. A special set of dies has been developed caps also have a 7/16-in. hole with raised edge through the 
for use on the stamping machine to form both the top and center, which is formed by the punch already referred to. 
bottom corners of these sheets. In the top of these caps is The strips which support the roof sheets are formed with 
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Dies for Notching the Corners and Cutting Saddie Bolt Cover Caps Off of the Strip In One Operation 


a 1/16-in. hole, the edge of which is raised % in. above the a raised disc in each end, over which sets the similar im- 

surface of the sheet. This hole is formed with a hand tool, pression near the upper end of the roof sheet. This impres- 
own in one of the drawings, which punches the hole and sion is formed both in the roof sheets and the supporting 

raises the edge in one operation. The purpose of this hole strips using the same set of dies in the stamping machine. 

1$ to sink the 3g-in. carriage bolts which pass through the The supporting strips are 147% in. long by 5 in. wide. 

center of the roof. The flashing, which completes the lower edge of the roof, 
The short longitudinal ridge caps are also cut from sheets is made in two widths to suit the two sizes of roof sheets. 
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All corners of the flashing pieces are formed in the stamp- 
ing machine with one of the special dies and the piece is then 
folded and locked. The top of the flashing is held down 
with a cleat made from scrap material, which is folded and 
locked in the top of the flashing and fastened with two nails 
to the top of the car. The cleats are spaced so that there will 
be one under each of the roof sheets. 

The saddle cover caps are cut in long strips and run 
through the stamping machine under a die which cuts out 
the four corners and cuts off the piece in one operation. 

Up to the present time 1,131 of the reclaimed roofs have 
been applied, some of which have been in service from 19 
to 21 months. They have been inspected periodically and so 
far no complaints of any character have been received. They 
are at present in as good condition as when they were ap- 
plied and it is difficult to tell them from new roofs which 
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Both Ends of the Short Longitudinal Ridge Caps Are Cut with This 
| Palr of Dies 


were applied at the same time. It has been found that the 
paint sticks to the old better than to the new sheets. 

When the plant was first put in service each reclaimed roof 
was produced at a cost of $13.95. This has now been reduced 
to $10 each, including the scrap value of the reclaimed metal 
and all overhead and fixed charges. Compared with new 
roofs, which cost approximately $55 and have a life of about 
eight years, a considerable saving is thus effected. 

Many roofs are removed from cars by the railroad because 
of leaks caused by one or two nail holes, or because of one or 
two bad sheets. Practically 90 per cent of the roofs of this 
kind can be reclaimed and the average for all roofs is 60 
per cent. The success of the reclamation work depends upon 
the maintenance of a rigid inspection of the material which 
is reclaimed. It would be a very costly practice to manu- 
facture and apply roofs using metal which had unduly de- 
teriorated. 
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Lathe Attachment for Turning Lift 
Shaft Ends 


Q HOPS which do not have lathes large enough to swing 

lift shafts usually have trouble in re-turning or truing 
up the worn ends. A number of shops heat the arms of the 
lift shaft and bend them around so that the worn ends can 
be turned, or rig up an old lathe for this operation by raising 
the lathe head and tail stock with iron filling blocks so that 
the arms will clear the bed, but both of these methods are 
rather expensive. The lathe attachment here described is 
easy to make and can be placed on any lathe, providing the 
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bed is long enough to receive the lift shaft. When using it, 
the lift shaft does not turn and is held in place on the centers 
with the arms resting against the lathe bed. 

The mandrel A, which holds the lathe center, is bolted 
to the face plate and the sleeve B, which holds the tool D, 
is keyed to the mandrel but is free to slide longitudinally. 
The tool is turned about the end of the lift shaft by the rota- 
tion of the head and is adjusted to the work and held in place 
in the sleeve by a set screw. A short piece of 114-in. wrought 
iron is placed in the tool post so as to fit in the feed groove 
of the sleeve B. When the lathe is running and the feed is 
operating, the sleeve moves with the lathe carriage and the 
tool D is then fed along the worn end of the lift shaft. 

In order to hold this attachment more rigidly a steady 
rest E is bolted to the lathe carriage and is adjustable to the 
split guides which surround the sleeve with a running fit. 
These split guides should be made of cast iron. 

The use of this attachment is a safer method than the old, 
as a mechanic is not in danger of being caught by the arms 
of the shaft as they swing around. 
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First Class Pullman Buffet Car on London and North Eastern Seats Twenty-two Passengers 
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shop superintendent, who is immediately in charge of shop 
operations. 

The evident desire of essentially all Santa Fe employees 
at Albuquerque to pull together for the good of the shop and 
the railroad is no doubt fostered by the so-called shop coun- 
cil meetings which are held every second Thursday and which 
can be attended by any employee of Albuquerque shops. 
There is no class distinction at these meetings, the voice of the 
machine shop sweeper having just as much weight as that of 
his foreman. Matters of shop welfare are discussed at these 
meetings and the various suggestions developed have been 
largely instrumental in creating working conditions under 
which the shopmen as a whole are not only able but willing 
to do their best, to the end that Albuquerque shop may make 
as good if not a better showing than any other shop on the 
Santa Fe system. 

In addition to the council meetings, 15-minute noon meet- 
ings are held at the shop, the Monday meeting of each week 
being devoted to safety, the Tuesday meeting to topics of 
interest to the shop crafts and organizations and the Thurs- 
day meeting to general topics such as railway economics, 
freight rates and their relation to employees’ wages, methods 
of eliminating waste, time, effort and material in shop opera- 


'Fig. 2—Powerful Holding Fixtures Are Required with Modern 
Machine Tools 


tion, etc. The interest of the men and the attitude of the 
management towards these meetings is indicated by the fact 
that when the speaker has something to say which is of actual 
importance and benefit to the men he is allowed to conclude 
his remarks irrespective of the blowing of the whistle. 


Major Features of Shop Schedule System 


It was realized that in order to secure a desirable shop out- 
put some effective method would have to be developed for 
routing or scheduling locomotives through the shop and yet 
the management wished to avoid a cumbersome organiza- 
tion which might grow to such a point that the schedule 
detail would form an appreciable part of the actual work 
itself. As a result, the operations of analyzing work re- 
ports, ordering material, and scheduling locomotive parts 
through the shop were arranged to be handled by a produc- 
tion department consisting of an efficiency supervisor and two 
checkers. 

Effective scheduling or routing of the work is rendered 
difficult without a correct and complete work report which 
in this case is sent to the shop by the division mechanical 
officers at least 90 days in advance of the date of shopping. 
On the arrival of this work report it is analyzed by the pro- 
duction department, both as to the operations to be per- 
formed and material required and the proper orders given to 


VoL. 98, No. 6 


the store department to provide the necessary items not carried 
in current stock. Where new items which are authorized for 
that class of locomotives are not called for on the work 
report, the attention of division officers in charge of the loco- 
motive is called to this fact and proper authority requested 
to apply them. 

On the arrival of the locomotive at the shop it is placed 
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Fig. 3—Gisholt Tool Grinder Used for Sharpening Standard Lathe, 
Planer and Shaper Tools 


on the hospital track and held there until ordered into the 
shop on a schedule which takes account of the proper balanc- 
ing of the shop in connection with the power ready to leave 
and the power remaining under repairs. This schedule is, 
however, flexible enough to take care of emergency cases 


Fig. 4—The Distributing Toolroom, Located in the Center of the 
Locomotive Shop 


such as wrecked locomotives, or the temporary heavy require- 

ments of some division for a certain class of power. These 

emergency requirements must be taken care of promptly. 
When a locomotive is ordered into the shop and is placed 
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on the stripping track, complete copies of the work reports 
are given to all departments, in order that all concerned may 
be thoroughly familiar with the work to be done, and par- 
ticularly with changes which have been ordered made in 
former standards. 


The locomotive is inspected while on the hospital track 
and during the stripping process in order that all items of 
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Master Schedule Sheet 


At the time the engine is placed on the stripping track 
it is immediately scheduled on the master schedule sheet 
(Form A) which is sub-divided into 24 groups of major 
operations, with the date on which each group of operations 
should be completed placed at the left of the group. These 
dates have been determined by analysis of previous repairs 


Fagin in shop. 
Ash pan and other parts removed 
for unwheeling. 
24 Unwheeled. 
All parts removed delivered to re- 
spective places. 
Guides, crossheads and pistons re- 
moved and delivered. 
3, Piston or slide valves removed and 
4 delivered. | 
Spring rigging removed and de- 
livered. 
Front end appliances removed and 
delivered. 


Steam pipes and pot removed and 
eltvered 


d ; 
% Jacket, lagging, all pipe work, and 
cab removed and delivered 
Frame and cylinders cleaned for 
inspection. 


Superheater units removed and de- 
x livered. 
§ Boiler, frames and cylinders and 
other parts inspected for defects. 
New cylinder ordered. 


Boller delivered to boiler shop 
3 ready for boiler makers. 
% Flue beads cut, fues cut loose, and 
and delivered. 


Flue sheets, side sheets, boiler or 
3 smoke arch courses and stay 
2 bolts inspected and marked for 
ren 


ewing. 
Sheets to be renewed, cut with gas. 


Fine sheet rivets cut and removed. 
J, Flue sheets out. 
yond bolts chipped and drilled. 
New sheets ordered 


work that may have been overlooked by division officers send- 


of the same class made to the same class of locomotives. 


SCHEDULE FOR ROUTING LOCOMOTIVES THROUGH SHOP. 
Showing the Various Operations, Classified by Groups, and the Limit of Time Set for Overhauling or Repairing the Parts Included in each Group. 


Side, crown sheets, side casings, 
3 flue sheets, reinforced boiler 
MS a2 sly dora or patches laid off. 
ts, Radial stays, Tate bolts, 
no e bolts ordered. 
Material ordered for engine trucks. 


3 Fire box, boiler smoke box and 
Ye” 1S boiler sheets laid off and flanged. 
New cylinders laid off and chipped. 


Side, and main rods daneaied. 
3 Brake and spring rigging cleaned 
Y, y and annealed and renewals 
ordered. 
Driving boxes machined and 
grooved for brass liners. 


Cylinders and valve chambers 


- 3,. bored and bushed. 
18 


Binders, grate rigging and engine 
truck material forged. 

Valve and valve motion parts 
forged or annealed. 


Frame and cylinders lined and 


y changes made. 
/9 Brass liners cast on driving boxes. 
Driving wheels and axies ma- 
chined and eo set. 
Crank pins O. 
Cross-heads, Sooke lined and bab 
bitted. 


Fiue aneets O. K. complete. 
Y Stay bolts in and set. 
Driving boxes planed. 
20 Quides ground and crossheads ma- 
chined. 
Piston rod fits made. 
Spring rigging overhauled. 
Studs in fire box and boiler O. K. 
Eccentric key ways cut, and eccen- 
trics and straps up. 


, Back valve heads ground. 
ui vie A ores €. 


J 
Jog Paci Back lado heads ground and up. 


Reverse rigging overhauled com- 
plete. 

Air pump and brake valves over- 
hauled 


Flues in complete O. K. 
Boiler and fire box O. K. ready for 
test 


Tank u 
Motion. woe machined. 


Boiler mounting applied. 


oe and crossheads ready to 

e. 

Brake cylinders up. 

Engine trucks overhauled. 

diri and cab board brackets 

Valve gear, rocker boxes, and re- 
verse gear ín place, reamed and 
bolted. 

Truck overhauled, truék boxes fit. 

Boller tested. 


Main rods done complete. 
CRA wedges up and trammed 


Steam pipe casings lald off and 
drilled. 


J4__ Tank cistern and trucks repaired. 
727 Coat 


pusher repaired. 
Superheater units in. 
Valves in complete. 
Cab applied. 
Air pumpe up. 


pe boards and cab bolted com- 
plet 
Steam pipes and pot in and tested 


Boiler lagged. 

All motion work u 

Main rods up for valve setting. 
Coal pusher applied. 


Jacket applied. 
OE board bolted compiete. 


Ash pan up. 
Valves set. 
Tank painted. 
Front end applied. 
Side rods done complets. 
Draw bars inspected and annealed 
or renewale ordered. 
Pistons in. 
Brake rigging up. 
ping args grate mering up. 
and side rods up 


KA Engine trial. 


E Ne. aie 

Date tm Sho 2 

Class revairs “(9 3 — 28 Days 
Sched.—Date out 

Actaal—Date out 


Actual—No. days fm shop 


Engine trucks stri ped. Tank stripped. 
i bado Dry pipe and steam pipes tested 
3 Side sheets, door sheet and throat at bench. 
sheet removed. 
A] Radial stays drilled and chipped. 
Old cylinder removed. 


Firo box removed. 
ts bolt burrs or bushings re- 
y from outside wrapper 
h) ¿2 ‘Cross heeds, — end pistons, 
vaive motion, side and 
ales hen itnspected and new ma- 
terial ordered. 


Form A—Master Schedule for Routing Locomotives Through the Shop 


ing the locomotive to the shop may be properly noted and taken 
care of. Also at this time all items of additions and better- 
ments which are authorized for that engine and have not yet 
been applied are noted. 

The inspection report is then sent to all concerned and a 
copy analyzed by the production department which notes 


De E 


Month NN | arre elerr lalalala 22212 /2/2/2[2/2 2[2[22[333/33/3313333313/333/3133131313 331313) 
21514 517,8,9/0/1 yA 4/56 /718/9/21 22232 2506 2829303111 121415 |6 1718 911 17/3 185 1618/9 2021232926 2108 
BETS 343536 3, SES OS SEIS EA A BS 
9 1011 12.18.1516 171819 21 272324 25°26 2820 3051|1 (214156 |718 9 11 12 1344 15 16/8 19 20212223252 
Month->4717/71717/7/717,7/7)717/71717/717/717/7/7/7171717/7/8,8/8,8,8,8,8,8/8/8/8/8/8,8,8,3,8 


instance, a complete general class three repair for a certain 
type of locomotive is 28 working days. 

If a locomotive arrives on the stripping track on March 1, 
by referring to slide rule (Form B) the locomotive is seen 
to be due out on April 2. The schedule supervisor takes the 
master schedule for that class of locomotive properly filled 


4%--Slider 


A eT Es 25262726293) 
BSI EO 6I EES ELE 


7.287950 2134 56 819 0 1 2 1315161718 19 2020232425 P6LTZA 3 
8,8,8/8,8,8,8,8,9/9,9,9,9,919/9,9/9/9/9,9,9,9/9,9,9/991919,9,91 


18 


Form B—Part of a 28-In. Schedule Slide Rule Showing Dates for the Entire Year—65 Days on the Slider 


necessary items of material that may not have appeared on 
the original work report. The addition and betterment re- 
port is also distributed, particularly to the timekeeper's de- 
partment and a copy of A. and B. requirements is posted 
near the locomotive so that all concerned may know just 
what items will be applied new at this shopping. 


out to show the number of days allowed for each group of 
major operations, and places the date that it should be fin- 
ished to the left of each group. This schedule remains in 
the production office and is the base on which all further 
activity in scheduling and checking is built. 

Schedule Form C is used by each department or bench 


2% KAILWAY 
gang. one copy of which is kept hanging on the wall and a 
second copy carried by the checker. This form is also niled 
in from the master schedule and the date under each heading 
shows when the operation covered by that heading should 
be finished. In checking the work done, the actual date 
finished is shown in the proper column at the right under the 


| ‘a AA _ 


f 

Upper Dale Derotes Schedule Date Due 

One Tick y Denotes Y Done 

Two Ticks s4 Denotes f; Done 

Three Ticks “7 Denotes *y Done 

lower Date Denotes Date Mort was Cormpleted 


STRIPPING GANG 
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tion of the report is handed daily to the foreman who is de- 
laving the game. 

Schedule Form E is the “Master Progress Chart,” made 
new monthiv on a sheet of tracing cloth and showing every 
major operation on locomotives going through the shop. The 
usual informaticn as to locomo ive number. class of repairs 


BOILER SHOP 
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heading “Remarks.” This form shows at a glance the con- 
dition of the work in that gang for each locomotive. 

A tickler in the form of a small book is kept by the checker. 
It contains the working days of the month, in consecutive 
order, with a page for each date. From the master schedule 
for each locomotive the “operation group” is posted together 
with the engine number on the proper page. This is used 
for the convenience of the checker so that he can tell at a 
glance each morning just which operation on every locomo- 
tive in the shop is due that day. For instance, on the locomo- 
tive previcusly noted on the schedule on March 26 his tickler 


Form E—Master Progress Chart Made New Eacn 


and division from which a locomotive comes is shown in the 
columns on the left margin of the form. Under each major 
operation and opposite the engine number there is a square 
containing at the top the schedule date on which that opera- 
tion is due. 

This is where the final report of the checker appears daily. 
After a complete check of the shop is made, the checker enter: 
in each square on this chart with drawing ink the condition 
of that operation on that day. If the operation is one quarte: 
done he enters a check mark; on the date when it is half done 
he places a second check; when three quarters done, a third 


Fig. 5—General View of Well-Organized Flue Shop with Machines Arranged to Prevent Excessive Handling 


would show on the page for that date, after the locomotive 
number, group No. 26, denoting that all items under that 
group No. 26 must be finished that day. 

Schedule Form D is a sample typewritten delay list (in 
this case for the boiler shop) which is made up daily show- 
ing the exact items which are behind the schedule under 
the heading of the individual foremen. A copy of this goes 
to the shop officers and also one copy is cut up and his por- 


check; and when the operation is completed, that date is 
shown. In the example illustrated the operation was cor- 
pleted one day ahead of schedule. 

This chart is blueprinted daily and in addition to beirz 
placed in the offices of the shop officers, copies are hung 3! 
various points throughout the shop so that all may have 3 
thorough grasp of the exact condition of each operation each 
day. There is a heading at the end of each department hr: 
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on the chart marked “Maximum Delay” and in this square 
is shown the exact number of days late on the operation in 
that department which was delayed the longest. The head of 
that department is called upon daily to explain why this 
delay occurred. In other words, each foreman is held re- 
sponsible for his own delays and must show daily what 


RY. CO. 
LOCO SHOPS 
CHART 


The production department, under the direction of the 
efficiency supervisor, has assumed control of material and its: 
handling. All major items of material are ordered de- 
livered to the shop at the time the locomotive arrives on the 
stripping track and is inspected. However, there are num- 
bers of small items required by each department in addition 


Month and Showing Each Major Operation 


he is doing to avoid them. This chart also shows the total 
number of days the locomotive was held in the shop and the 
department which delayed it the longest. 


Form F Stimulates Keen Departmental Rivalry 


The master progress chart is as flexible as is required and 
gives a close line on the weak and strong departments of 
the shop by reason of the minute recording of maximum 
delays to each locomotive in each department. From this 
information Form F can be readily filled in, showing a 
monthly analysis of the shop output and serving as a definite 
guide in balancing man-power in the shop. A complete 
summarization of the work of each department is afforded; 
also any special trouble that may have been encountered 
in handling the work on locomotives for that month, such 
as inability to get necessary material, etc. This form has 
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Form C—Typical Department Schedule Sheet 


created a keen rivalry between departments and while it has 
been in effect only a few months has caused the average delay 
per engine to drop 40 per cent. 

The schedule is intentionally made short with the idea 
of setting a mark to shoot at and thus keep the various shop 
departments keyed up to a point where the production will 
approach as nearly as possible the mark set. A shop sched- 
ule which could be met by all departments would be prac- 
tically valueless. All clerical work necessary on the sched- 
ule has been absorbed by the previous force in connection 
with other work; the supervision of material has been 
absorbed by the efficiency supervisor and the only additions 
to the former force strictly assigned to this work are two 
checkers, one for the machine and erecting work and one 
for boiler work. 


e_t e 


and these are procured by foremen making out a work slip 
which is used as an order on the sub-store room located in 
the center of the machine shop. This sub-store carries in 
stock at all times over 1,500 different small items. 

The foremen’s work order is at once filled from this stock, 


BOILER SHOP DELAY LIST 
Albuquerque, N. M., Mar. 19, 1924 


RODER GANG NO. 1 DAYS DELAYED 
5252 Back flue sheet pa not removed S17... .ccccccccce 
2010 Plues not removed 3-17, Waiting for removal 
of UNICBecccccccccccccccccccccccescsccccsceccccccceed 
3810 Staybolts not applied complete S<l0..cccccccsccccnce 
1188 Flues not removed 3-18 Wt. on stripping gang....cceel 


PPLIER qee EO, 2 
3808 Radiale not epp comple “lboconcrcorrrssrsos 


3809 Boller end firebox not O.K. for test S-ldscccccccceed 
3285 Bolle» end firedoz mot O.K. for test S-lBscccccccccel 
3322 Piuee ace removed 3-18 


PoeeeencecccesccccevesccsscsecselL 


1699 Grates end OOK eeC or ecoccenceccccceld 
3730 Pront end Boe ed 3- Peeeocecsevecevvecevscccce cs 
8808 Front end not plied we. on test S=lheccccccvcecscesd 
3808 A not 1 ed S-1b co cccccccccccscvcccescccsccccseed 
3730 Gre ond ing not applied Wt. on test 3-14.....3 


5808 Grates anf rigging not applied Wt. on test 3=14.....3 


E te GANG 
1168 e not unmhee 6 = TEE AAA AENA A 


1158 des, orossheads and pistons not removed 3-18.....1 
1158 Valves not removed Sid ii. croacia 

1158 Spring rigging not removed Da LB AA A dasa eee k 
1356 Ashpan and grates not removed O 
814 Ashpan and grates not removed 3=l40.0.0.0.0.oooooooooooos 
814 Quides, crossheads and vistons not removed 3-17.....2 
614 Velves not removed Jall wins 66 ¥ib'n A 
1366 Units not removed DOE 1 ube wae 05's O oe. 
814 Units not removed lts rra 66 ose awe 
3303 Remove R. L. P. Cyl. S-lB..ecsesoosooacosoosesocseoo] 
914 Engine not unwheeled: S-19.. ccccccccccccccccesccccese 


PAINT GANG 
3730 Tank not painted complete A AU | 


BOILSR GANG NO. 3 
1113 8tayDbolts not applied complete S-lScccccccccccccccccd 
1113 Plues not anplied camplete S-LDeccccacccccccccvessee 
1113 Boiler and firebox not O.K. for test S-lPccvcccvcves 


Form D—Typical Delay List Issued to Each Department 


and a requisition passed to the store department charging 
these items to the locomotive on which used, and this requisi- 
tion in turn is filled by the store department and the sub- 
store stock thereby replenished. Any other items which may 
be required and which are not in sub-store stock, are secured 
on a requisition issued to the store department and delivered 
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to the shop hourly by the shop mule illustrated in Fig. 1. If 
the material is not in store stock, the requisition comes to 
the material clerk as a turn down and the store department 
is immediately instructed to get this material on hand from 
the central store at Topeka, Kan. 

When such a turn down occurs, the foreman in charge of 
the operation involved receives Form G which in addition to 
advising him that the item is not forthcoming, tells 


A T. & S F 
ANALYSIS OF OUTPUT 
MONTH OF... 
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The allocation of certain specific work to certain machines 
results in several important advantages. In the first place, 
the erecting shop men know where to leave and find par- 
ticular locomotive parts without the lost time involved in 
hunting up foremen. Machine operators become expert on 
specialized work. There is less loss of time in changing 
work and tool set-ups. Moreover, the work of the vari- 
ous machines is balanced and the machines are kept speeded 
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ALBUQUEQUE SHOPS 


MAXIMUM DELAY 70 ENGINE /N 
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Form F—Showing Delays in Each 


him under the heading, “What Effort is Being Made to 
Get This Material” just what has been done in the matter. 
This is a time saver as the foreman knows that the article 
is not at once available and can govern himself accordingly. 

The checkers then follow up these turn downs and as 
soon as material is received at the local store, see that it is 
brought to the shop at once. The delay from this cause 
is noted on the delay sheets and progress chart. A large 
amount of former delays on this account have of course been 
eliminated by analyzing the work report before the locomo- 
tive arrives and inspection reports after arrival. A reduction 
of 75 per cent in the number of material turn downs has 
been made in the past year. 


Trucking Service Saves Time and Labor 


A trucking service has been installed using the Shop Mule, 
shown in Fig. 1, and trailers. This service is on a schedule 
run to all parts of the shop over a regular route and picks 
up material at any station, carrying it to any other station. 
Each column in the building has a station number and it 
is only necessary for foremen to mark the station to which 
material or locomotive parts are to go to have it delivered to 
the proper point. One complete trip every hour is made to all 
parts of the shop and it is found that this works very sat- 
isfactorily, practically eliminating hand trucking, giving 
maximum efficiency in the use of the shop mule and cutting 
necessary supervision over the trucking service to a minimum. 

Shop orders are issued by the store department and sent 
to the production department. The material clerk at once 
orders the necessary parts to the shop and has them sent to the 
correct machine. <A copy of the shop order is given to the 
gang foreman in charge who returns it to the material clerk 
when the work is finished. Where work is necessary by some 
other department, the material clerk issues an order for the 
delivery of this material to the proper department and sends 
with it a copy of the shop order as before. When these orders 
are finished they are returned to the storehouse and the 
shop order is closed. 


Speed and Feed Charts on Each Machine Tool 


One of the reasons for the good results obtained at 
Albuquerque has been the attention given to the machine de- 
partment in order to bring its operation to as high a point 
of efficiency as possible. With the exception of three tools, 
namely, a lathe, planer and shaper, the work on all of the 
rest of the machines is assigned and charts posted on the 
side of each machine show the kind of work assigned to that 
machine and the exact feeds and speeds to be used. These 
charts have been worked out by tests for each machine and 
represent the feeds and speeds at which maximum production 
over a period of time can be obtained. 


Days 


Remarks 


Main Locomotive Shop Department 


up to a higher point of production than would otherwise be 
possible. 

One machine demonstrator or checker is constantly em- 
ployed seeing that these feed and speed charts are observed. 
This man reports directly to the assistant shop superinten- 
dent. As a rule no difficulty has been experienced in getting 
the machine operators to put their speeds and feeds up to 


Tanie I—TypicaL ExAMPLES oF Freep AND SPEED CHARTS MOUNTED ON 
ALL MACHINES., 


Boring Mill No, 5,247 


Item Speed, ft. ver min. Feed, in. Cut, in. 
Eccentric cams .............. 50 1/16 1/4 
Eccentric straps ............. 83-180 .083 to .068 3°16 to 1/16 
Brass liners — Sr re ee eee 100-200 1/10 to 1/30 1/4 tol, 16 
Walschaert link frames........ 100 1,32 1/16 
Exhaust pot ................. 3U 1/16 1/2 
Stand pipe ...............000. 25 1/32 1/8 
Throttle box .........o.o.oooo... 30 1/16 3/32 
Short smoke stack ........... 50 1/32 1/4 
Cylinder heads ............... 60 1/30 1/8 

ull rings Lara deta baad 30 .131 1/4 
DOME caps osa 100 068 18 
Center castings .............. 55 1/16 1/3 

Slotter No. 3,010 

Item Speed, ft. per min. Feed, in Cut, in. 
Crosshead (clearance) ........ 25 1/16 3/16 
Crossheads (fits) ............. 25 1/16. 3/16 
Truck boxes: caras 25 1/32 1/4 
Driving box brass ............ 40 1/16 5/8 

Planer No. 5,237 

Item Speed, ft. per min. Feed, in. Cut, in 
Links ahs Bho eRe wees 30 1/16 1/3 
Link blocks .................. 30 1/16 1/8 
Plates bi dd 35 1/16 1/3 
Reverse levers ............... 30 1/32 1/8 
pea de rr rs Cee 35 1/16 1/8 

centric cranks ............. 25 1/16 1/4 

Lathe No. 2,955 

Item Speed, ft. per min. Feed, in Cut. in. 
Piston rods uri 75 1/16 1/8 
Piston valve turn ............ 50 1/16 1/4 
Piston valve, grooved......... 50 1/16 1/16 
Crosshead fits ................ 75 1/16 1/8 
Spider fit src a ¥en 75 1/16 18 

Wheel Lathe No. 3,041 

Item Speed, ft. per min. Feed, in. Cut, in. 
Driving wheels, 48, 50, 56, 60, 

72> ANG. Siesta kee E ET 13 to 15 7/32 1/4 to 3/8 

Turret Lathe No. 5,779 

Item Speed, r. p. m. Feed, in. Cut, tn. 
Equalizer ping ........oo...... 100 .109 1/2 
Grease CupS ...oooooomo coo... 100 .153 1 16 
Crosshead collar ............. 38 .109 1/2 
Plugs ...esosesesessossscsnse 136 .109 1/4 

Slotter No. 5,238 

Item Speed, ft. per min. Feed, in. Cut, tm 
Links: Kehoe rs wae ees eG 30 1/16 1/8 
Saddles: oracion 30 1/16 1/8 
Blocks te ee 30 1/16 1/8 
Eccentric keywayS .....oooo... 19 1/16 578 
Eccentric cranks ............. 25 1/16 1/4 


aa = 
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the point called for, but whenever a difference of opinion 
arises between the machine operator and the checker, the 
latter’s word goes and the machine must be speeded up or 
down as he directs. This checker has become so familiar 
with the various shop machines that he can tell with a fair 
degree of accuracy by glancing at the position of the operat- 
ing handles in passing whether or not the machines are 
_ working at the correct speeds. Typical examples of charts 


Fig. 6—Close-Up of Thompson Superheater Flue Electric Weiding 
Machine 


posted on each machine showing the class of work to be han- 
dled by each machine, the cutting feeds and speeds are 
shown in Table I. 

The output of the machine shop has also been greatly 
increased by labor-saving jigs and fixtures which will be 
described in a subsequent issue of the Railway Mechanical 
Engineer as space is not available in this article. As an 
example of the powerful work holding fixtures required by 
the cutting feeds and speeds used on modern machine tools, 
attention is called to Fig. 2 in which a 56-in. steel loco- 
motive driving tire is being bored. The nature of the hold- 


ing fixtures is readily apparent from the illustration. The 


tire is supported on four right-angle brackets resting against 
the tire flange. Four additional right-angle brackets firmly 
bolted to the boring mill bed are provided with set screws 
for centering the tire, which is held rigidly against upward 


Yours truly, 
MATERIAL SUPERVISOR 


Form G—Foremen's Information Blank Showing Material Lacking 
in Store Stock 


Movement under heavy cutting feeds and speeds by four 
hooks engaged at one end in the table T-slots and arranged 
to be tightened by wedges. 


Standard Lathe, Planer and Shaper Tools 


The efficiency of the machine operations has been further 
increased by the use of standard carbon and high speed 
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steel cutting tools for the shop machines. These standard 
tools are made for the system at Topeka shops in accordance 
with gages which give the proper degree of rake, side slope 
and clearance angles as described in an article on page 705 
of the October, 1923, Railway Mechanical Engineer. Prop- 
erly ground tools assure the removal of metal in a minimum 
time with the minimum consumption of power and with 2 
more desirable degree of smoothness and accuracy than would 
be possible when each machine operator grinds tools to suit 
his individual fancy. In addition, machine tools are 
operated a larger proportion of the time with a desirable in- 
crease in production. 

A supply of these standard tools is always kept on hand 
at Albuquerque shops, ready to be put in service at a 
moment’s notice. All grinding is done by one man on a 
Gisholt tool grinder shown in Fig. 3, complete instructions 
for grinding the tools being shown on the chart at the opera- 
tor's right and a full set of wooden models of standard: 
tools being enclosed in the cabinet mounted on the boring 


Fig. 7—Boiler Sheets Are Flanged Cold on This McCabe Pneumatio 
Flanging Machine 


mill housing at the right. The tools are gathered from the 
machine by a tool runner who takes them to the grinder for 
resharpening, others being furnished to the machine opera- 
tor in the meantime. Badly worn tools, after being replaced 
by new ones, are taken to the tool fire in the blacksmith shop 
in batches twice a day. ‘The tools are re-formed by the 
blacksmith who also has a set of standard gages to work to, 
thus eliminating the necessity of removing excessive stock on 
the first grinding. The tools are then rough ground and 
afterwards returned to the tool fire to be hardened. Machine 
operators are not allowed to grind any tools at Albuquerque. 

Fig. 4 shows the appearance and equipment of the well- 
lighted distributing. toolroom, located in the center of the 
locomotive shop. This toolroom is large, with convenient 
racks for the thousands of small tools required in modern 
locomotive shop operation and the arrangement of the racks 
is such that any desired tool can be found quickly. The 
location of this distributing toolroom between the machine 
and erecting departments is a desirable feature not found in 
all railroad shops. It is just as accessible to the erecting 
shop men as to the machine operators. 


340 | es RAILWAY MECHANICAL ENGINEER 


Located in the center of the balcony on the south side of the 
machine shop is the manufacturing toolroom, a very impor- 
tant department of the locomotive repair shop. This depart- 
ment takes care of all repairs to tools such as pneumatic 
hammers, air guns and jacks and makes general machine 
repairs. It also has facilities for grinding drills, reamers, 
taps, dies and special form'tools. It makes all inspections 
of air hoists, cranes, cables, etc., and inspects all shop 
lockers, drawers and boxes weekly, removing all surplus 
tools. Worn reamers, staybolt taps and other tools are an- 
nealed and worked up into smaller tools and parts for flue 
expanders, etc. Rivet snaps, cones, and buttonheads are an- 
nealed and turned to the next size. Jigs, fixtures and dies 
used throughout the plant are also made in this department. 


Flue Shop Work 


Perhaps the most important part of the boiler department 
work, capable of organization on a production basis, is the 
welding of tubes and flues, which work is performed at 
Albuquerque in the north wing of the boiler shop. Two dif- 


Fig. 8—Storage Shed for Boiler Plates, Tubes and Flues 


ferent gangs are emploved, cne on tubes and the other on 
flues, the arrangement of the machinery being such that all 
movements are in a straight line as much as possible, thereby 
eliminating back movement and excessive handling. A 
system of tracks leading from the flue rattler and storage 
shed to all doors of the flue shop eliminates extra handling 
of flues. Referring to Fig. 5, the equipment for handling 
the small tubes is shown in the foreground with the larger 
superheater flue equipment in the background. The welding 
operations in this shop are done on two Thompson electric 
welders, a close-up view of the five-inch machine being 
shown in Fig. 6. The belt sander is shown at the left in 
this illustration. These electric welding machines operate 
on 440-volt, 60-cvcle alternating current and enable safe 
ends to be welded on tubes and flues rapidly and with a 
small percentage of failure. All tubes and flues are tested 
after being welded to make sure that no defective ones, re- 
quiring subsequent removal, are applied to the boiler. 

A large amount of heavy boiler work is done at 
Al uquerque and in flanging boiler sheets the McCabe pneu- 
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matic flanging machine, illustrated in Fig. 7, has proved an 
important time saver owing to its ability to flange these sheets 
cold with accuracy and speed. 

Adjacent to the boiler shop is an exceptionally well 
arranged shed for the storage and handling of boiler plate, 
tubes and flues, shown in Fig. 8. All of this material is 
under cover and protected from the weather and by means 
of an overhead conveyor system one or possibly two men can 
handle the heaviest plates from the storage shed to the boiler 
shop. . 
Additional Blacksmith Shop Equipment 


The blacksmith department, located north of the machine 
shop, was recently strengthened by the addition of 
three new steam hammers «of 4,000 lb., 2,000 lb. and 
1,000 lb. capacity, respectiyely. Two new blowers were 
also installed for supplying air'to the forges, which were 
recently re-arranged back to back so as to conserve floor 
space. Three oil-burning furnaces are in use at the present 
time and more will be installed in the near future. Plans 
are also under way for a complete tool forging and hardening 
outfit. | 
_ Many locomotive forgings are made in the blacksmith shop 
of scrap staybolts,.first cut to a convenient length, then piled 
in the furnace and heated into a mass, and drawn to 6-in. 
by 10-in. by 5-ft. slabs or billets. These slabs are later 
forged into drawbars, binders, equalizers and all other forg- 
ings requiring this kind of material. All bolts used on 
locomotives are forged in special dies. Discarded axles are 
used for making piston rods, crossheads and knuckle pin 
forgings. Old driving wheel tires are re-forged into cross- 
head keys and front end rod key forgings. All radial stay- 
bolts used in the boiler department are upset on special ma- 
chinery and dies in the blacksmith shop. 

Important results are expected at Albuquerque through the 
installation of the De Remer-Blatchford car-bottom furnace 
illustrated in Fig. 9. It has been observed that frame break- 
age in modern heavy locomotives can he greatly reduced by 
periodical annealings of the frames and this annealing is 
required in the case of rods and other parts of the motion 
work subjected to similar stresses. The furnace illustrated 
is wide and long enough to take the largest locomotive frame 
and while frames would probably not be taken down 
especially for annealing, whenever they are removed for some 
other reason, they are annealed in this furnace before re- 
application. With the volume of locomotive motion parts 
passing through Albuquerque shops there is no difficulty in 
keeping this furnace in continuous eight-hour operation on 
parts which can be greatly improved by annealing. 

The arrangement of the furnace with a counter-weighted 
door (there is a similar door in the other end) and the sim- 
ple, fireproof roof, is illustrated. The car bottom is arranged 
in three sections, or cars, and by means ‘of two partitions 
either end section or the middle section of the furnace can 
be operated independently of the other. 


Well-Organized Erecting Shop 


Special attention at Albuquerque has been given to 
organize the erecting shop so that the work of removing and 
reapplying locomotive parts can be handled with the great- 
est despatch. The erecting floor contains 26 stalls, two being 
used for stripping and 24 for erecting work. These stalls 
are divided among three foremen, each having charge of eight 
locomotives which remain in their respective stalls until the 
work of erection is completed, unless heavy boiler work 
is required, in which case they are moved to the boiler shop. 

The erecting shop work has been further speeded up by 
providing four specialized gangs under each erecting shop 
gang foreman for handling frame and cylinder work, guide. 
piston and valve work, boiler mounting work and bolt or 
drilling and reaming work. These gangs are composed of 
mechanics, helpers and apprentices. 
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The frame and cylinder gangs do all the work connected 
with the frames and cylinders, such as lining, fitting up and 
applying new cylinders, applying frames, frame braces, fur- 
nace bearers, deck plates, boiler braces, etc. The guide and 
valve gangs line and apply the guides, crossheads, pistons, 
cylinder heads, valve motion, set the valves and apply the 
rods. The boiler mounting gangs apply and overhaul all 
boiler mountings, take water levels, apply water columns, 
front ends, boiler studs, brackets, etc. The drilling and 
reaming gangs drill out the old bolts, ream all holes and 
apply the bolts when made. 

Besides these gangs there is the engine truck gang that 
overhauls the engine trucks, and the shoe and wedge gang 
that fits up the frame binders, fits the shoes and wedges to 
the frames, lays them off and applies them after the engine 
is wheeled, each in charge of a lead workman. 

The steam pipe and superheater unit gang makes repairs 
to the steam pipes, throttles, exhaust pipes, superheater head- 


Fig. 11—A Platform Truck Facilitates Removal of Superheater Units 


ers and units, testing them and applying them. The spring 
and driving brake rigging gang overhauls all the spring and 
brake rigging and applies it to the engine. 

When a locomotive is delivered to a gang foreman he 
checks the cylinders and valve chambers and has the bushings 
bored or renewed as necessary. He inspects the frames, 
which have been cleaned, white-washed and hammered for 
cracks or other defects and for loose or defective bolts. The 
bolt gang leader is given a report on these and he lines up 
his men on the work. If the locomotive requires new frames 
the boiler is removed, old frames scrapped and new frames 
which have been assembled by the frame gang brought to 
the erecting pit and the boiler set in place. The boiler is 
lined, bolts and braces applied, water level taken and boiler 
mountings applied. The spring rigging is then applied, the 
engine wheeled, shoes and wedges applied, guides, pistons 
and valve motion applied, valves set, rods applied, boiler 
tested, lagging and jacket and pipe work applied and grates 
or draft pan applied. The locomotive is finally taken to the 
firing shed, fired up, tested out and taken on a trial trip by 
the break-in engineer who makes a report of the defects. 
These defects are corrected; the locomotive is inspected by the 
engine inspector and after all defects are corrected the loco- 
motive is turned over for service. 

The general erecting foreman assigns the locomotives to the 
various gangs and has general supervisicn over all the 
work. The gang foremen have direct supervision over the 
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work on the locomotives assigned to their respective gangs 
and over all the men in their gangs. The gang foremen 
order all material necessary for the repairs to locomotives in 
their charge. 

One of the portable engine lathes used for fitting frame 
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Fig. 9—DeRemer-Blatchford Car Bottom Furnace for Annealing 
Locomotive Frames 


bolts in the erecting shop is shown in Fig. 10. Great atten- 
tion is paid to the accuracy of these fits and with a capable 
operator and lathe located close to the engine, it is thought 
that more satisfactory individual fits of each bolt to its hole 
can be made rather than to try and make the bolts in quantity 
to certain standards and then ream the holes to fit the bolts. 

Work benches are placed between pits and also portable 
vise stands which save many steps otherwise required with 
vises located at some distance on wall benches. The con- 
venient location of one of these vises is shown at the right in 
Fig. 10. There are also a number of other devices used on 
the erecting floor designed to save time and physical effort in 
carrying on the work. The special platform truck illustrated 
in Fig. 11 has proved of great value in handling the super- ' 


Fig. 10—Portable Engine Lathe Used in Fitting Frame Bolts 


heater units into and out of the boiler. The main lower 
bedy of the truck which is of substantial construction is 
mounted on four flanged wheels, enabling it to be pushed to 
the most desirable distance from the locomotive for easy 
handling of the units. The truck can also be readily moved 
about the shop by means of a crane and chain extensions to 
the four lower eye-bolts. A close examination of the illus- 
tration will show that an auxiliary platform is provided on 
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top for the receipt of the superheater units. This enables 
one complete set of units to be picked up by the crane and 
transferred to the center bay, where they are repaired. 


Reduced Power Plant Fuel Consumption 


By a systematic study of power plant operation, par- 
ticularly as relates to the boiler room at Albuquerque some 
highly satisfactory results have also been obtained in the 
reduced fuel consumption. The fuel consumption in 
February was 3.4 per cent less than in January with a still 
further reduction of 1.4 per cent in March. This economy 
was effected by increased efficiency of combustion and the 
reduction of air, steam and power leaks. 

In order to make an effective study of boiler operation, 
nine Bailey flow meters were installed, one on each of the 
five Stirling 450-hp. boilers and four in the engine room 
indicating the air, steam and water consumption at the 
shops, roundhouse and depot. Referring to Fig. 12, the 
single-hand meter at the left shows the steam flow to 
the roundhouse in pounds of steam per hour and the double- 
hand flow meter next to it shows the steam pressure and flow 
to the depot. If the steam flow to either the roundhouse or 
depot becomes excessive the steam consuming power and 
heating units are checked, steam leakage and waste being de- 
tected and corrected. The second double-hand flow meter 


Fig. 12—Four Bailey Flow Meters in the Engine Room 


shows the total water in gal. per min. delivered by the 
pumping engines, one hand indicating the flow and the other 
the pressure. There are now five hard water wells and three 
soft water wells at Albuquerque and it is the intention to 
drill four more hard wells, at which time approximately 
35,000,000 gal. of hard water and 40,000,000 gal. of soft 
water a month will be pumped. The right hand flow meter 
has three hands, one indicating temperature, one flow in 
cu. ft. per min. and one pressure. All four meters are pro- 
vided with integrators, giving the total consumption in 24 
hours. Since the installation of these meters many leaks 
and other wastes have been prevented. 

Flow meters connected to the boilers in the boiler room 
have made possible a more efficient burning of coal, and con- 
sequently are largely responsible for the decreased coal 
consumption. Each of these meters is provided with four 
pens in as many different colors, the red pen indicating the 
steam flow; the blue pen, air flow; the green pen, flue gas 
temperature; the orange pen, degrees of superheat. With the 
air flow pens properly adjusted for efficient combustion in 
each boiler the fireman keeps the two flow pens on each 
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boiler together. In other words, when for any reason there is 
a call for increased output of the boilers the steam flow pens 
rise. The fireman then allows just enough increased air 
to flow to the grates, to cause the air flow pens to rise an 
equal amount. The proper amount of air for efficient com- 


. bustion is thus provided at all boiler loads without depending 


on the fireman's judgment. 

If for any reason the flue gas pens show an increased 
temperature, the fireman looks for trouble which may be 
dirty flues, a broken baffle, etc. It was the practice formerly 
to blow flues three times a day but by the indications of 
these pens one blowing in 48 hours was shown to be sufficient 
and a considerable amount of steam is saved as a result. 
Similarly any drop in the temperature of the superheat would 
be instantly noted and the trouble looked for. The proper 
setting of the air flow pens was made by the use of a CO, 
recorder, after going over the entire setting of the boilers, 
checking for leaks with a torch, filling cracks with plastic 
cement and thus preventing an excessive supply of air. The 
percentage of CO, in the flue gas was increased from about 
8 per cent to an average of 13 per cent. 


A Portable Key Seat Milling Machine 


By E. A. Murray 


Shop Superintendent, Chesapeake & Ohio, 
Huntington, W. Va. 


HE machine shown in the illustration will be found 

to be well adapted to the milling of keyways in crank 
pins or axles. Sufficient clearance has been provided for 
the air motor drive so that keyways may be milled in crank 
pins regardless of the position of the driving wheel. The de- 
vice consists of a slide base which is clamped to the axle or 
crank pin by means of four hinged bolts and a clamp plate. 


A Keyway Miller for Crank Pins and Axles 


The milling cutter and spindle are housed in a bearing 
which is forged as a part of the slide and are driven direct 
by an air motor. The cutter is fed into the work by hori- 
zontal and vertical hand feeds. A Morse taper shank is 
provided at the upper end of the spindle for the air motor 
shaft and a Morse taper socket at the lower end to accom- 
modate the milling cutter. 


Boiler Makers’ Convention Well Attended 


Three Hundred Members Present at Chicago Meeting on May 20-23; 
| Several Important Addresses EN 


of the Master Boiler Makers' Association held at the 

Hotel Sherman, Chicago, May 20 to 23, were attended 
by about 300 members of the association and 125 representa- 
tives of member companies of the Boiler Makers' Supply 
Men's Association. Exhibits were shown by 57 companies 
belonging to the supply association. 


T opening sessions of the fifteenth annual convention 


Leading Addresses During the Meeting 


E. W. Young, assistant to the general superintendent mo- 
tive power, Chicago, Milwaukee & St. Paul, president of the 
association, called the meeting to order Tuesday, May 20, at 
10 a. m. Following the usual opening exercises, H. T 
Bentley, general superintendent of motive power, Chicago & 
North Western, was then introduced and, in an address to 
the men on their duties as the leaders in locomotive boiler 
maintenance work, expressed his appreciation and admira- 
tion of all craftsmen who have gone through the arduous days 
of the apprentice and journeyman and finally reached their 
positions as the masters of their trades. These men in whose 
hands rest the responsibilities of properly conditioning the 
motive power of the nation, Mr. Bentley said, should strive 
to be worthy of their trust and in every way better them- 
selves in their work, and the managements of the railroads 
should see to it that their master boiler makers were present 
at the conventions. | 

On the technical phases of the work of the association, Mr. 
Bentley expressed the hope that the association in its dis- 
cussions would be able to throw light on the problem of 
pitting and corrosion of boilers, which so far has found no 
solution in the laboratory or in the hands of practical in- 
vestigators. He outlined the need of apprentices in the shop 
who would later on be fitted to carry forward the work of 
the masters of the trade who were retiring. Water treat- 
ment and its value in cutting operating and maintenance 
expense in bad water districts, quality of material and pos- 
sible improvements, and the work of the chief inspector of 
the Bureau of Locomotive Inspection in developing and 
standardizing the use of water columns, were all commented 
on in his address. 

The president’s annual address which followed was mainly 
devoted to an outline of the duties of members of the associa- 
tion in faithfully attending all sessions of the convention 
and getting the maximum benefit out of the proceedings to 
improve methods in their own shops. 

A communication from Hon. Herbert Hoover, secretary of 
the Department of Commerce, was read by the secretary ask- 
ing for the co-operation of the association in improving the 
movement of coal during the summer and early fall months 
of the year. A memorandum promising the co-operation 
requested to the best of the ability of the members in their 
capacities in the maintenance of motive power of the country 
is to be prepared and forwarded to Mr. Hoover. l 

An invitation to send a representative to sit in on the 
Advisory Council of the Federated American Engineering 
Societies is being acted on by the executive board. 

The Wednesday session opened with an address by J. E. 
Bjorkholm, assistant superintendent motive power, Chicago, 
Milwaukee & St. Paul, in which he emphasized the duty of 
every railroad officer to improve service with safety. In this 
the boiler maker has a most important duty, the promotion 
of safety through proper maintenance. Boilers are sometimes 
responsible for engine failures, but their number is fast de- 
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creasing. Clean boilers are safe boilers and the impor- 
tance of keeping them free from scale and mud eannot be 
too strongly stated. No locomotive is usable unless boilers 
are in proper condition and officials are beginning to recog- 
nize the importance of boiler makers in maintaining service. 

The meeting Thursday morning opened with an address 
by John Purcell, assistant to the vice-president in charge 
of operations, A. T. & S. F. He outlined the problems that 
have confronted the maintenance facilities of the railroads 
with the introduction of heavier power, and the part played 
by the inspection departments from the general boiler in- 
spector down in keeping locomotives in safe condition. 
Proper cleaning of boilers by frequent washing is one of 
the best methods of preventing failures, he said. Careful 
inspections of staybolts, flues and all parts of boilers sub- 
ject to breakage or cracking, with complete reports of such 
inspections, should be made. The subject of welding as it 
is practiced on the A. T. & S. F. system was also touched 
upon by Mr. Purcell. 

Following this address, A. G. Pack, chief inspector of the 
Bureau of Locomotive Inspection, outlined the work of his 
department. An abstract of Mr. Pack's address will appear 
in a later issue. 

At the Friday morning session, W. J. Tollerton, general 
superintendent motive power, C. R. I. & P., addressed the con- 
vention. In his remarks he mentioned the development of the 
locomotive boiler from the day when it was only required to 
supply the cylinders with steam to the present stage when 
it must furnish high pressure, superheated steam to three, 
four and six cylinders, feedwater heaters, stokers, headlight 
generators and to heat trains. With this advance, the posi- 
tion of the boilermaker has become increasingly important and 
he is recognized today almost universally as the most im- 
portant individual in the maintenance of the locomotive. If 
his work—that is, the work of his department—is not prop- 
erly done, the locomotive is neither economical nor safe. The 
thermic syphon, according to Mr. Tollerton, is a great pro- 
moter of boiler efficiency by increasing the firebox heating 
surface, improving circulation and benefiting flue perform- 
ance. It also adds materially to the safety of the firebox 
by providing additional support to the crown sheet. 

In referring to the Federal Inspection Law of 1915, Mr. 
Tollerton stated that he considered it one of the greatest 
pieces of legislation ever passed. He considered the Federal 
Locomotive Inspection Department the most conservative body 
of men in Washington at the present time and has always 
admired the position of aiding the roads assumed by the 
chief inspector. The work of the department has greatly de- 
creased accidents on the railroads of the country and has 
been invaluable in promoting their efficiency and safety. 


Election of Officers 


The following officers elected for the coming year: Presi- 
dent, Frank Gray, tank foreman, C. & A.; first vice-president, 
Thomas F. Powers, system general foreman boiler depart- 
ment, C. & N. W.; second vice-president, John F. Raps, 
general boiler inspector, I. C.; third vice-president, W. J. 
Murphy, general foreman boiler maker, Penn., Fort Wayne; 
fourth vice-president, S. M. Carrol, general master boiler 
maker, C. & O.; secretary, H. D. Vought, New York; treas- 
urer, W. H. Laughridge, general foreman boiler maker, 
Hocking Valley. 

[Abstracts of the more important papers and discussions 
of the convention will appear in a later issue.—Editor. ] 
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Fig. 1—Locomotive Links on a Pratt & Whitney Surface Grinder; Fig. 2—Grinding Air Brake Valve Seat on Wilmarth 4 Morman 
Machine; Figs. 3 and 5—Diamond Standard Grinder for Journal Brasses and Brake Shoes; Fig. 4—A Diamond Horizontal Spindie Grinder; 
Fig. 6—A Sectional Milling Cutter Being Ground on a Brown & Sharpe No. 3 Universal Machine; Fig. 7—A Universal Tool Room 
Grinder; Fig. 8—Bolt Cutter Belng Ground on a Gishoit Machine; Fig. 9—A Heald Grinder on Smali Surface Job. 
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Grinding the Face of Side Rods on a Pratt & Whitney Machine 
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Increased Production and Improved Accuracy and Finish Have Been 


Effected by the Use of Grinders 


By Marion B. Richardson 


LARGE share of the credit for the development of the 
A grinding machine must be given to the automobile 
and other industries engaged in quantity production 

work under competitive conditions. The railroad shops, 
working under the usual conditions and handicaps peculiar 
to repair shops have been required to take a second place in 


Fig. 


10—Driving Axle Journals Being Finished on a Landis No. 27 
Grinder 


initiating improvements both in the utilization of machine 
tools and the insiallation of better methods and shop equip- 
ment. Although insufficient appropriations and limited earn- 
ings have limited the application of production methods to 
locomotive and car repair work, the railroads are gradually 
adopting the central production shop idea, in which the 
majority of repair parts are blanked out in a semi-finished 
state. In many cases, these parts may be fitted more eco- 
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nomically and accurately on grinding machines than by any 
other methods. It has been found in various railroad shops 
where grinding machines are in use that a better finish, as 
well as full control of the tolerances desired, can be obtained 
more economically and more quickly than by the old meth- 
ods of turning, filing or lapping. Standard measurements 
can be maintained and better work is also turned out, which 
has a material effect on the life of a locomotive between 
shoppings. 

Perhaps the greatest difference of opinion relative to grind- 
ing practice among railroad shop men is in the selection 
of wheels and the proper feeds and speeds to be used on 
different jobs. The type of wheels and machines used are 
relatively uniform throughout the various shops. A number 
of manufacturers have made careful studies of railroad shop 
grinding requirements and have developed tools especially 
adapted to such work. The grinding requirements of the 
automobile industry are similar to those of the railroads in 
many ways and as a result some of the machines designed 
primarily for the automobile trade have been found suitable 
for railroad work. 

The grinding machine is essentially a manufacturing tool. 
It is capable of an output in the various kinds of work for 
which it is being used in railroad shops, many times that 
of the old method. Take, for example, the finishing of 914- 
inch air pump cylinder piston rings. By the old method, 
the production of from 90 to 100 rings was a good day’s 
work. Incidentally there could also be deducted from this 
amount a fair sized loss due to breakage during the process 
of finishing. As a comparison, a rotary surface grinder is 
able to finish 40 rings an hour with practically no waste. 
In cases where the ring does break, the work of finishing can 
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be completed and the cut made at the point of the break. 

In other kinds of grinding work, such as the bearing sur- 
faces of pins and the bore of bushings, all fitting may be 
done at the time they are finished and not at the time a 
locomotive comes into the shop for repairs. Where this is 
practiced both the pin and the bushing are renewed at the 
same time. Of course this demands interchangeability of 
parts, and that pins and bushings be s:andardized. 


Tool Room Grinding Equipment 


It is safe to say that there is some form of grinding ma- 
chine in every railroad shop tool room on this continent. A 
tool room that is doing any business at all has at least a wet 
grinder, double grinder and twist drill grinder. However, 


the demand on the tool room has increased with the develop- 
ment of production work. The milling machine is rapidly 
growihg more popular with the shop man and the lathe and 
planer are also being developed into tools for specialized pro- 
duction. This means greater demands on the tool room from 
the standpoint of maintenance of cutting tools. 

Universal grinders, similar to that shown in Fig. 7, have 


The Internal Grinder ls Playing an Important Part in Air Pump 
Maintenance 


established themselves as an essential part of tool room equip- 
ment. This illustration shows a small universal grinder 
grinding a reamer, 18 in. long, 1 13/32 in. in diameter 
with a pitch of 1/16 in. per foot in 20 minutes. Fig. 6 
shows a sectional milling cutter, used on a large Newton slot 
miller, which is 6 in. long and 9 in. in diameter, being 
ground on a Brown & Sharpe No. 3 Universal grinder. 
This cutter was trued up and each section backed off in ap- 
proximately six hours. Maintenance of bolt cutting dies is 
another important tool room job for which grinding machines 
have been adapted and Fig. 8 shows a Landis bolt cutting 
die being ground on a Gisholt machine. This machine, 
which has been in service over eight years, can regrind a 
complete set of four dies in six minutes. 


Axle Fits, Journals and Car Wheels 


_ The practice of grinding journals and wheel fits is becom- 
ing quite general in the larger shops. As a rule the axle 
journals are rough turned and ground, no finishing cut being 
taken. The Landis grinding machine, shown in Fig. 10 is 
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an example of the type of machines used for finishing driving 
axles. This work usually requires from four to five minutes’ 
actual grinding time on journals 12 in. long. 

The grinding of car wheel bores is practiced to some extent 
in Europe. An article was published in the April, 1923, 
issue of the Railway Mechanical Engineer in which certain 
European grinding practices, particularly those used in Bel- 
gian car shops, were described. The Belgians claim that it is 
obviously of little avail to grind the wheel seats on the axle 
and then apply a car wheel that has a rough bore. Page 
237 of the issue referred to shows an illustration of an Eng- 


Fig. 11—Finishing a Piston Rod on a Norton Cylinderical Grinder 


lish machine that has been designed especially for such 
work. 
Some shops are grinding cast iron car wheels—a practice 


that is being investigated by the Committee on Wheels of- 


the Mechanical Division of the A. R. A.—in order to remove 
any eccentricity that may have shown up after mounting and 
also to remove flat spots. A large eastern road has adopted 
the practice of grinding new cast iron wheels which has 
resulted in better wheel service. 


Pistons, Motion Work Pins and Bushings 


Fig. 11 shows a piston being finished on a 32 in. by 96 in. 
Norton cylindrical grinder tha: has been in service for over 


i 


Fig. 12—Motion Work Pins Being Ground to a Fit on a Norton 
Machine 


t 


ten years. In cases where the rods are in extremely bad 
condition a roughing cut is first taken on a lathe, but usually 
the rods are sent direct to the grinding machine. The time 
required to finish a rod varies from 15 to 30 minutes. 
Experience has shown conclusively that motion work pins 
can be ground much quicker than by turning and filing. 
Case hardened or soft pins are finished in practically the 
same time. The illustration, Fig. 12, shows another Norton 
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machine grinding a motion work pin to a fit in the short time 

of four minutes. One operation completes the job. 
Frequently, in the case of the taper ends of valve motion 

pins, the grinding wheel will cut below the hardened sur- 


The Advantage of Grinding Crank Pins is Well Known to Many 
Shop Men 


faces. However, as the taper ends are a tight fit and not 
a running fit in levers, it makes practically no difference if 


these surfaces are hard or soft. The principal requirement 
is to obtain a hard surface on the journal or wearing surface. 


Fig. 13—Grinding a 2/2-In. by 3-In. Motion Work Bushing on a 
Bryant Chucking Machine 


A number of railroad shops have grinding machines that 
are equipped with automatic in-feed and throw-out attach- 
ments, by which the wheel is fed against the work auto- 
matically. From the standpoint of production, this is a 
desirable feature, as the operator can change the driving dog 
on one pin while the other is betng ground. 


A Bryant chucking grinder is shown in Fig. 13, grinding 
the bore of a motion work bushing. In shops where this 
sort of work is done, it is the practice to renew both the pin 
and bushing at the time of repairs to the locomotive. This 
eliminates all work on these surfaces when a locomotive 
comes into the shop, as all such parts are ground to standard 
and the fitting of companion pieces is done at the time of 
quantity production. Maintenance of bushings on valve 
motion levers and side rods constitutes a considerable propor- 
tion of shop work, and it is this work that has been a big 
factor in the development of the grinder and production work. 


Internal Grinding 


One of the most outstanding developments in railroad 
shop work is the utilization of the internal grinding machine. 
A number of machines for grinding links have been described 


Fig. 14—A Newton Link Grinder 


at various times in the Railway Mechanical Engineer. A 
Newton link grinder is shown in Fig. 14. This machine has 
been in service for seven years and it requires approximately 
one hour to complete both sides of a link, like the one shown 
in the illustration. 

The Heald Machine shown in Fig. 15 has been adapted 
to a wide variety of internal grinding, due largely to an 
extensive study by the manufacturer of railroad shop re- 
quirements. Various jigs and devices for holding bushings, 
air brake valves, air pump bushings and for finishing the 
holes in valve levers and side rods may be used on this 
machine. Machines of this type are not only good for 
quantity production but can be used to advantage for quick 
repair jobs. 

The time usually required to grind repair parts is gov- 
erned to a large extent by the location of the part to be 
fitted and the facilities for holding the work, measuring and 
calipering. Such work is usually done in a separate depart- 
ment and the various parts are piled near the machine. In 
the majority of shops the time from floor to floor averages 
about as follows: 


Min 
Side rods, fitting knuckle pin taper ends...................... 12 
Side rods, knuckle pin, straight bearing..................000. 10 
Side rods, knuckle bushing, cutside.................oooooooo.. 10 
Side rods, internally ground.............ooocooooooooo o .rrooo. 20 
Triple valve, brass cylinderS..............o.oooooooocoooooooo.. 7 
Valve moticn pins, fitting taper ends................ 000.0000. 10 
Valve moticn pins, bearings when individually ground......... 5 
Valve motion pins, quantity production...............<ooo.ooo.oo 25 
Valve motion búshings, outside. iia ae 
Valve motion bushings, inside................oooooooooo.o..ooo 15 
Valve levers, truing holes..........o.oooooocoomomomm»9 92.2... 10 


While this time may appear excessive to a grinding expert, 
it should be remembered that each article ground is usually 
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of a different size and that it is necessary to caliper each 
part individually so as to fit its companion piece, measure 
the piece ground and in addition make allowances for a 
drive or running fit. 


Surface Grinding 


The surface grinder has established for itself an impor- 
tant place in the scheme of railroad shop production. A 
number of machines, such as the Blanchard grinder shown 
in Fig. 16, are equipped with magnetic chucks for holding 
small work. Such an arrangement makes the work of pro- 
duction in large quantities an easy problem in any main shop. 

The following table will give the reader an excellent idea 
as to what can be accomplished with various jobs on a surface 
finder. 


MECHANICAL ENGINEER 


VoL. 98, No. 6 


used to good advantage with grinding machines for quality 
production. 


Influence on Standardization 


The flexibility of the grinding machine in adapting itself 
to various sizes of work is one of its features. Its output is 
not automatic and standard sizes are not required, as in the 
case of a majority of automatic machine tools. Many dif- 
ferent jobs can be performed on a grinder of the universal 
type. The big problem, however, is to get enough work 
to keep such a machine from standing idle part of the time. 
Here is where standardization becomes advantageous. 

Doubtless, the mechanical officer and shopman will won- 
der whether a grinding machine is worth all the trouble and 
expense of standardization. That question is answered en- 


l Condition No. sides Amt. stock Limits, No. pieces ground 

Material received ground remcved rer side, in. in. per hour 
Crankpin washers ................oooo.oooo... Steel’ E Jas seetoes Be Rough 054.4625 2 0312 +.001 75 
Grease cellars ...............oooooooooo»o.ooso Cast iron .......... ough rd 2 125 © +.005 15 
Link “ee tctie weer ade dee Re Bo eer E e a Steels Taea waa aeS Rough ...e...... 2 .125 + .006 6 
Main rod key, 12" 8.250" onc oe aan eee eens Steel A Deak es Rough .......... 2 .0625 + .002 36 
Main rod key, 107x3”". 0... cece eee eee Steel A nar es Rough ¢.<28¢.5044 2 .0625 + .002 30 
Packing rings, 24” diaM...........<«.o.o.o.ooo.o o. Cast iren .....sess Machined ....... 2 010 + .0003 20 
Pedestal Lrace ........ cece eect cee c eee o... Cast steel .......... Rough .......... 2 .125 +.003 9 
Slide ‘valves: 454.50 yl chee wets Cast iron .......... Rough .......... 2 .187£ +.006 6 
Tire retaining StTiP...........0oo.oooooommo.o.o.. Steel ......o.o........ Rough .......... 2 0625 Clean up 27 


Another type of surface grinder to be found in many rail- 
road shops is the Diamond horizontal spindle grinder shown 
in Fig. 4. This machine is used for finishing guides, ex- 
haust.pipe ends and flat work of a similar nature. Shoes 
may also be finished on a machine of this order, by chang- 
ing the patterns so as to leave about 1/32 in. or 1/16 in. 
stock to be removed instead of the usual 1⁄4 in. or 3g in. Of 
course, the inside of the shoe has to be planed. 


The Manufacturers’ Service Departments 


Practically all of the larger machine tool manufacturers 
maintain service departments for the benefit of their clients. 
The outstanding developments in the broader use of the 
grinding machine have been in shops where the manufac- 
turers’ service representatives have been permitted to make 


Fig. 


15—A Heald Internal Grinder May Be Used for Finishing 
Smali External Surfaces—the Job Shown Is a Link Trunion 


studies and run tests. A machine tool means an investment 
from which the owner should strive to obtain the greatest re- 
turns. Few shop men are familiar with the various types of 
wheels, few are acquainted with the proper use of the dia- 
mond dresser or the various precision instruments that can be 


tirely by the number of locomotives the shop has to keep in 
repair and the parts it has to handle. If a shop is standard- 


izing locomotive parts to cut down stores keeping and ma- 
terial handling costs or if it is standardizing to facilitate 
work in the erecting and machine shops, then the grinding 
machine will prove to be a valuable adjunct in completing 
the primary objective. 

The advan‘ages to be obtained through standardization 
are not complete without an increase in production. 


The 


Fig. 16—A Surface Grinder Like the Blanchard May Be Used for a 
Variety of Work 


grinding machine meets the demand for greater production 
and in addition a much better quality of work is obtained. 
Quality pays its dividends in satisfactory service. The 
grinder is developing as locomotive parts are becoming 
standardized and the railroad shops are rapidly awakening to 
its advantages. 


Meeting of Air Brake Association at Montreal 


Freight Car Foundation Brake Design and Operation of the Triple 
Valve Test Rack Discussed 


first annual convention of the Air Brake Association 

at Montreal, Que. This included representatives of 
railroads in practically every section of the United States 
and Canada. The sessions were held May 6, 7 and 8 at 
the Mount Royal Hotel. 


S. J. Hungerford Pays Tribute to the Work of the 
Association 


N N attendance of over 300 was registered at the thirty- 


The opening session of the convention was called to order 
by the president, George H. Wood, General Air Brake In- 
structor, Atchison, Topeka & Santa Fe. Mayor Duguette, 
of Montreal, made a brief address in which he welcomed 
the association to the city, pointed out its many advantages 
as a place to hold conventions and outlined a number of 
the historical points of interest. He was followed by S. J. 
Hungerford, vice-president of the Canadian National, who 
gave an interesting account of the development of the rail- 
ways of Canada and the various reasons why the government 
was required to take over a part of the railways. A large 
part of Canada is undeveloped and sparsely settled. How- 
ever, for the welfare of the country as a whole, as well as 
for the benefit of those who live in the outlying districts, 
Mr. Hungerford said, it is necessary to 
maintain a large number of lines that must 
be operated at a loss. It was out of the 
question to expect private owners to operate 
under such conditions, so rather than have 
the lines abandoned, it was decided to take 
them over and operate them under the pres- 
ent system. Mr. Hungerford brought out 
the fact that this was the most extensive 
undertaking in the operation of a public 
utility by any government, and that the 
management of the Canadian National felt 
that its success or failure was being watched 
by all the world. 

Mr. Hungerford paid a tribute to the 
work of the Air Brake Association and told 
of some of the improvements that had been 
made in the air brake since it was first 


tenance to the efforts of the association. He mentioned the 
fact that in the early days when serving as a machinists’ 
apprentice, his initiation into the mysteries of the air brake 
also included what was practically an oath to secrecy. That 
times had changed was well evidenced by the eager and open 
discussion at the annual conventions of air brake men from 
the United States and Canada. 


Address by President Wood 


President Wood in a brief address extended a welcome 
to the old and new members and outlined the program and 
the work of the convention. He brought out the fact that 
the advent of train control opened another field of endeavor 
for the air brake man and should be added to the program 
of the association. Mr. Wood also recommended that pro- 
visions for life membership for those who have been mem- 
bers of the Air Brake Associaticn for 25 years or more 
should be made. 

Following the open exercises, the convention took up the 
regular program. 

The following papers were read and discussed: Brake 
Pipe Leakage, a committee report read by W. W. White 
(Michigan Central); Condemning Limits of A. R. A. Stand- 
ard Triple Valve Parts, a committee report 
read by R. M. Long (P. & L. E.); Reclama- 
tion of Hose and Fittings, by James C. 
Griggs (A. T. & S. F.); Reclamation of Air 
Brake Material, by A. Skinner (A. T. & - 
S. F.; Passenger Train Handling, con- 
tributed by the Central Air Brake Club 
and read by James Elder (C. M. & St. P.); 
The Triple Valve Test Rack Operator, con- 
tributed by the North-West Air Brake Club 
and read by Mark Purcell (Northern Pa- 
cific); Recommended Practice, a committee 
report read by H. A. Clark (Soo Line), 
and Methods of Interesting and Instruct- 
ing Employees in Maintenance and Opera- 
tion of Air Brake Equipment, by J. P. 
Stewart (A. T. & S. F.). The various 
papers and reports were well prepared and 


presented. As a result the discussions 


placed in operation. He attributed a large 
brought out many important points. 


part.of the development of air brake main- 9*0rge H. Wood (A. T. 4 $. F) 


President 


M. S. Beik (Southern) Third Vice- F. M. Nellis (Westinghouse Air 
President Brake Co.) Elected Life Secretary 


C. M. Kidd (Virginian) First Vice- 
President 


R. C. Burns (Penna.) 
Second Vice-President 
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Freight Car Foundation Brake Design 


Following is an abstract of a paper presented by W. G. 
Stenason, General Air Brake Inspector, Canadian Pacific: 

Experience shows that good ideas have been developed 
from time to time in all lines of railway work only to be 
abandoned for one reason or another before the conditions 
that actually required their use had been thoroughly under- 
stood or appreciated. This applies particularly to an early 
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the necessity of moving trains through terminals with dis- 
patch, the time has arrived for the general adoption of a 
simpler and more effective method of adjusting brake shoe 
wear. One of the illustrations shows the application of a 
manually operated slack adjuster used on a number of the 
Canadian railways. With this arrangement it is only neces- 
sary to move the adjusting lever the same distance as it is 
desired to lengthen or shorten the piston travel. The com- 
bined advantages of the modified truck brake rigging and 


Full lines show levers in released position, with new shoes. 


ORNS Dotted lines show levers in Ah pitted wifh new shoes. 
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Application of a Manually Operated Slack Adjuster to a Locomotive Tender 


form of freight car truck foundation brake gear that wag 
tried by a number of roads and finally abandoned in favor 
of the present recommended design, which calls for the loca- 
tion of the bottom rod below the spring plank and the live 
truck lever on the inside of truck. 
The earlier form had the bottom rod located above the 
spring plank and the live truck lever located on the outside 


the manually operated slack adjuster on the car body can 
be summed up as follows: 

First: To prevent any portion of the brake rigging ex- 
tending below the center line of the brake beam, thereby 
materially increasing the clearance from the top of the rail. 

Second: With cars equipped with cast iron wheels, ad- 
justments to compensate for brake shoe wear may be handled 
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General Arrangement of the Proposed Foundation Brake Rigging as It is Applied to a Locomotive Tender 


of the truck, or, in other words, the top pull rod passed 
over the top of the truck bolster. This design has been 
revived in certain localities and has been applied with cer- 
tain modifications to locomotive tenders and cars of large 
capacity used in heavy grade service. Under present con- 
ditions of long trains equipped entirely with air brakes and 


from one point on the car body, thus obviating the necessity 
of the removal of the cotters and brake lever pins on the 
trucks. 

Third: The truck brake rigging cannot drop on the track 
in case any pins happen to work out of position, as the 
bottom connecting rod is located above the spring plank. 
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Fourth: Both easier and quicker adjustments can be ef- 
fected with a slack adjuster located on the car body in the 
position shown. 

In the installation of this design, it is important that 
care be exercised in arranging the truck levers in order that 
ample clearances will be provided for the movement of the 
lever so as to compensate for complete brake shoe wear. In 
doing this, it has been found necessary to establish new 
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Location of the Brake Levers with Respect to the Truck Bolster 
and Truck Frame 


lever lengths and change the total truck lever ratio so as not 
to exceed a ratio of 5 to 1. 

The drawing shows three holes in each jaw of the bottom 
connecting rod. The purpose of these additional holes is to 
provide a standard bottom rod for trucks having different 
lengths of wheel base and not for adjustment as might first 
be supposed. 

A car equipped with this design is rarely found on a 
repair track with a damaged truck brake rigging. On the 
other hand, cars having the bottom rod below the spring 
plank are frequently found on the repair tracks during cer- 


Drawing Showing the Bottom Connecting Rod Clearances . 


tain months of the year with defective or missing truck 
brake gear. 
Discussion 


William Clegg (Canadian National) briefly outlined the 
history of the proposed brake design and stated that the 
Canadian National Railways have now approximately 
40,000 cars fitted with this type of brake gear. From the 
standpoint of strength of material and dimensions this de- 
Sign is in accordance with the A. R. A. requirements. He 
brought out the fact that there was a much better condition 
of clearances on account of the fact that all of the rods 
were placed high enough so that they could not be torn off 
in case the car was derailed or had been running through 
ice and snow. He also stated that it was his intention, 
through the Association of the Railway Men in Canada, to 
ask the A. R. A. to accept this design of brake gear as an 
alternative standard. Considerable trouble has been en- 
countered with the present A. R. A. standard design, espe- 
cially in the northern United States and Canada, on account 
of having to contend with difficult operating conditions in 
the winter months. A number of the members reported that 
on their roads where they had attempted to apply this type 
of brake gear there had been considerable difficulty, par- 
ticularly with the bottom rod, in getting the proper height on 
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their standard trucks. It had been found that the majority 
of standard trucks were not suitable for this particular type 
of brake gear. 


Closing Business 


F. M. Nellis (Westinghouse Air Brake Company) was 
elected secretary of the association for life. The following 
officers were elected for the ensuing year: President, C. M. 
Kidd, Virginian; first vice-president, R. C. Burns, Pennsyl- 
vania; second vice-president, M. S. Belk, Southern; third 
vice-president, H. A. Clark, Soo Lines. The following were 
elected members of the Executive Committee: H. L. Sand- 
hass, C. R. R. of N. J.; W. W. White, M. C.; H. A. Flynn, 
D. € H.; William Clegg, Canadian National, and R. M. 
Long, P. € L. E. 


Excursion to St. Anne de Beaupré 


A feature of the convention was a trip to Quebec and St. 
Anne de Beaupré. This excursion was conducted jointly 
by the managements of the Canadian National and Canadian 
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Pacific, who provided a special train, the observation car of 
which was equipped with a radio receiving set. A. J. Hills, 
assistant to the vice-president, Canadian National, broad- 
casted an address to the members, in which he spoke in 
part as follows: i 

“It is, I think, quite remarkablė that the use of air for 
braking power has so well withstood the test of time. In 
the midst of the greatest advances in electrical and mechan- 
ical development, compressed air as a force for applying and 
releasing brakes holds practically the entire field against 
all comers. While in almost every mechanical development 
electricity assists or performs, when it comes to stopping 
trains by the application of brakes the actual work is done 
without electrical aid. Engine and car brake equipment 
has had to be developed to keep up with the great advances 
made in weights of trains, and it is a remarkable tribute 
to those who have had the work in hand that it has kept 
pace so well with general railway development. 

“It seems that we are on the threshold of a new great 
development whereby trains will be controlled by air orders 
as well as by air brakes. Radio work has shown such won- 
derful progress lately that the management of the Canadian 
National has decided that it would be worth while to get in © 
the game. This demonstration of what can be done in send- 
ing to a moving train will, we hope, prove to be of interest 
to you.” 

[Abstracts of other papers and discussions will appear in 
an early issue.—EbrITOR. ] 
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Three Sponsors of the Milwaukee Annual Mechanical Staff Meeting Plan—Left to Right: R. W. Anderson, Superintendent of Motive Power; C. G. 
Juncau, Master Car Bustlder, and L. K. Sillcox, General Superintendent of Motive Power 


Annual Staff Meetings of the C. M. & St. P. 


Five Years’ Experience Proves Value of Convening Various 
Groups of Mechanical Department Officers 


HE need of greater effort on the part of the railroads 
to disseminate useful information among their em- 
ployees, both in regard to the more technical and prac- 

tical questions of the various occupations and departments 
and also in regard to the wider scope of the relationship of 
railroads to the public, has been acutely felt by officers of 
the Chicago, Milwaukee & St. Paul and has expressed itself 
in definite educational efforts along various lines. The 
many phases of the larger questions of railroad operation 
in relation to the financial and economic problems of the 
day has, during the past years, been ably and concisely pre- 
sented to the population of the territories which the Chicago, 
Milwaukee & St. Paul serves by H. E. Byram, president of 
the road, as well as by other of the operating officers. 

The educational campaigns carried on within the mechan- 
ical department, both locomotive and car, were described in 
detail in a paper presented before the Western Railway Club* 
by C. G. Juneau, master car builder, at its January, 1922, 
meeting and as pointed out by him, the desirability of gather- 
ing the supervisors of the departments to annual meetings was 
based on the results obtained through these efforts. It was 
felt that some means should be found to make the experience 
and knowledge of the individual supervisors, obtained 
through years of service, accessible to all and also to provide 
means for an exchange of ideas and a discussion of common 
problems and practices on the railroad. 


First Departmental Meeting in 1918 


The first departmental meeting was held in Milwaukee 
during the fall of 1918 and consisted of supervisors of the 
car department, the attendance including district and gen- 
eral foremen as well as representatives of the staff of the 
master car builder. The success of this meeting was such 
that it was decided to extend the benefits derived from these 
yearly gatherings to supervisors of all the different crafts 
within the mechanical department so that last year staff 
meetings were held as follows: 


Car department .....ooooooommarorocororonorcrrosssa fifth annual meeting 
Master mechanics: sua in a third annual meeting 


“See the Roilway Mechanical Engineer for April, 1922, page 213. 
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Traveling engineers .........c ccc ccc ccc cee eves eeeee third annual meeting 


General foremen, blacksmiths and toc] rcom foremen....third annual meeting 
Boilermaker foremen and inspectorS.........o.ooo.oo.o.o.. third annual meeting 
Air brake foremen........essssnesessesosersosecssos second annual meeting 

About three years ago special apprentices with college 
education were assigned, one to each of the larger shops, 
and it was found desirable to give them also an opportunity 
to come together and discuss the problems they encounter in 
their work. Their first annual meeting was held last year, 
immediately following that of the master mechanics. 

The staff meetings are held during the summer and fall. 
A committee consisting of the superintendent of motive power, 
master car builder, assistant superintendent of motive power, 
mechanical engineer, supervisor of air brakes and general 
boiler inspector, met during the winter to set the dates of the 
meetings as well as to select subjects and assign them to the 
men who are to prepare the papers. As a rule the opening 
discussion is also prepared in writing and a man is selected 
to do this. None of the meetings occupy more than three 
days and as the papers to be read and discussed number from 
18 to 24, it is of paramount importance that definite time 
schedules be set for each. As the response to the request for 
discussion is enthusiastic and quick, no diffculty is experi- 
enced in adhering to the pre-arranged program. It should be 
noted in this respect that a great improvement was noticed in 
last year’s meetings over the earlier ones. While it was neces- 
sary during the first meeting at times to call on members to 
take part in the discussions, it is gratifying to see the in- 
terest and enthusiasm now displayed and the readiness of 
those attending to take the floor and contribute their share 
to the proper presentation of the subjects covered by the 
papers. 

Meetings Addressed by Experts from Outside 


While the bulk of the papers read at the meetings are pre- 
pared by men within the railroad organization, it is cus- 
tomary also to invite one or two men outside of the railroad 
for each convention to speak on subjects on which they are 
experts and have special knowledge. 

The papers to be read at the meetings must be in the 
hands of the various chairmen three or four weeks before 
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the convention so that programs can be prepared and copies 
of the papers made up for each one attending the meeting. 
A stenographer is present at the convention and copies of all 
papers read and discussions are afterwards sent to those 
present. 

As a rule, all meetings are held in a hall set aside for this 
purpose at Milwaukee shops. A moving picture machine is 
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and expenses of the elements of performance in which they 
are most interested are compiled in booklets which are issued 
monthly. Comparative tables are also included on engine 
and train performance, both comparative by divisions as well 
as with neighboring roads. Based on the standing of the 
individual divisions in respect to such vital items as cost of 
locomotive repairs, enginehouse expense, fuel, lubrication 
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C. M. € St. P. Car Department Supervisors Attending the 1921 Staff Meeting 


part of the equipment so that lantern slides or moving pic- 
tures may be shown, illustrating the papers. A number of 
graphic charts of suitable size to be hung on the walls, de- 
picting the various railroad operations of interest to the 
groups attending particular meetings, are displayed, some 
giving comparisons with other railroads in neighboring terri- 
tory and others a progressive comparison of data from year 
to year. 

An instructive exhibition of tools or devices developed 
during the year at the various shops is also prepared. At 


and engine failures, a monthly efficiency rank is established 
and tabulated in the C. M. & St..P. monthly publication. 


Annual Prizes Awarded 


To promote competition and effort among the various 
roundhouse points and car repair shops still further, annual 
prizes for a first and second place in the locomotive and car 
departments are given to the points which has shown the 
greatest progress during the year in maintaining the clean- 
est premises and having the most efficient and economical 


1923 Meeting of C. M. & 


the meetings of the master mechanics and car department 
supervisors there are interesting displays of failed and 
broken parts of equipment that have caused delays to trains 
and engines. These may be photographic reproductions, 
etchings of steel prepared by the test department or in ex- 
ceptional cases of interest, the failed member itself. 

In order to stimulate the interest of the supervisory forces 
in the various phases of the operation of the railroad, state- 
ments and statistics giving concisely and briefly the costs 


St. P. General Foremen 


operation. A number of the mechanical department officers 
and special men whose duties take them over the road at fre- 
quent intervals have a vote in regard to the awarding of the 
prizes. 

The prize consists of a bronze tablet bearing the official 
monogram of the road and the words: ‘Greatest Improve- 
ments—Best Operation—Cleanest Facilities,” besides the 
name of the station and whether it is first or second prize. 
The staff meetings of the master mechanics and car depart- 
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ment supervisors are made the occasions of the presentation 
of the prizes to the foremen in charge at the winning round- 
houses or shops, who are invited to attend the meeting. The 
presentation is generally made by the general superintendent 
of motive power. 

The holding of these staff meetings is an institution on the 
C. M. & St. P., now five years old and it is the unanimous 
opinion of all concerned that the benefits derived from them, 
both by the individuals attending and by the railroad as a 
whole, have in innumerable ways repaid the expense and 
possible inconvenience involved in taking supervisors from 
all over the system away from their duties for a few days. 
That the management appreciates the good accomplished 
through these annual gatherings, is indicated by the effort 
of some officers always to be on hand to welcome the men 
and address them on the problems confronting the manage- 
ment or indicating along broad lines the direction of effort 
that should be made during the coming year. 


Each Year Shows Improvements in the Meetings 


The annual staff meetings are now well established and 
as each year comes around a distinct improvement is notice- 
able both in the character of the papers presented and in 
the value of the discussions and the exchange of ideas on 
the subjects presented. In assigning a paper to a man to 
be read at the meeting of his associates, an appeal is made 
to his pride and he is going to give the best there is in him 
and if he is lacking in knowledge on the subject, he will im- 
mediately apply himself to acquire all that he can within 
the limits of his resources. As the meetings are now organ- 
ized, they have created a medium for making the accumulated 
experience and knowledge of the supervisors of the mechan- 
ical department available by a full and free discussion of 
practices and policies of the department. The feeling of 
friendly competition and helpful co-operation, instilled in all 
who have had the privilege of attending the meetings has 
been of great benefit to the whole organization. The results 
are shown in the records and performance of the various 
branches of the: mechanical department. 


Master Mechanics’ 1924 Program 


To show the number and kind of subjects treated at one 
of the annual department staff meetings the program for the 
1924 meeting of the master mechanics is given below: 


Subsect Assigned to 
1—Store delivery in shops and roundhouses............ J. A. Anderson. 
2—The best method of insuring better relationship and 

co-operation in our organization............ cece eee W. Joost. 
3—The proper method of handling locomctives between 

classified repairs in order to obtain the prescribed 

mileage dasa ete os ee CH Rae cai sO P. T. O'Neil. 
4—Power plant economies and steam losses in reundhouses. H. W. Williams. 


5—The effect circular letters have in increasing and de- 
creasing the cost per Iccomotive mile............... 
6—Advantages and disadvantages of running engines over 
two or more divisions; what difficulties are encountered 


E. W. Hopp. 


and actual savings made.......oooooooooonoooo oro. F. P. Miller. 
7—What can he done to reduce preventable accidents...C. L. Emerson. 
8—Departmental co-operation ....ooo.oooooccrorocrnoo.. G. Lamberg. 
9—Importance of investigating and promptly reporting 

engine failares. 2 icc te ee tees Vad vw eides shee ole J. W. Phillips. 
10—Problems confronting the mechanical department in 

congested terminal operation, .....ooooooomoooo.oo.o.. P. L. Mullen. 
11—Co-cperation between master mechanics on adjoining 

A E E E EN EEE Ba E Le ace ae H. G. Dimmitt. 
12—W hat is the best system to put irto effect for checking 

the different accounts and seeing that each divisicn is 

getting the credits and charges due them, at the 

earliest possible time, so they could be checked and 

gone over in order that each master mechanic will 

knew what his costs are... cece eee ee eee ooo ooo». H. E. Riccius. 


13—Are we receiving the service from our Iccomotives that 
should be expected?........o.ooooooooooooonooonoo»» 
14—Retter inspection of locomotives arriving at terminals 
and what inspection they should receive before being 


R. W. Andersen. 


dispatched dis Viiv Veda ook be A a . McFarlane. 
15 Causes of fines pitting and what methods can be em- 

ployed to reduce this trouble.........o..ooooooooo ewes C. H. Koyl. 
16—Maintenance of electric locemotives on long runs as 

compared with shcrter runs and what effect it has on 

A A teed . Sears. 


17—What system can he devised for a more satisfactory 
and eccnemical method of handling engine supplies..G. E. Passage. 
18—The equipment and facilities needed for the proper i 
maintenance of electric locomotived.........ooooo.... J. A. Wright. 
19— Federal law requirements affecting locomotive opera- 
tion 
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20--Comparison cf electric Iccomctives and steam locomo- 

LIVES: la aviat F. Rusch. 
PE =RACCONDÍUNA: ida a az P. G. Winter. 
22—Proper inspection and maintenance of locomotive air 

brake equipment with particular reference to federal 

FEQUIFEMENUS: o sI 4s a a J. Elder. 
23—Method of selecting supervisors and inaugurating a 

system cf training men fcr the varicus positions be- 

fore putting them on the job.........oo..oooooo.o.. G. P. Hodges. 


An Epidemic of Locomotive Troubles 
By F. M. A’Heam 


T is not uncommon to hear so-called epidemics of locomo- 
tive troubles discussed in a manner that connects their 
existence with some unaccountable cause. While it is true 
that at times some one particular part of a number of loco- 
motives may give trouble, it is also true that these troubles 
are in most cases traceable to a long interval of good service 
from the same parts. During an easy period of maintenance, 
there is a tendency to become careless and to permit condi- 
tions to develop that sooner or later cause trouble. 

A prevalence of back end main rod brasses heating indi- 
cated, in one case, that the pin grease was of lighter quality 
than that previously used. Investigation proved that the 
lubricant was the same as had been used for a considerable 
time. The evidence against the grease was that it worked 


Detail of Rod Brasses Showing How the Dividing Line Has 


Advanced Beyond the Center 


out between the strap and the brasses which was taken as 
proof that the grease was at the bottom of the trouble in this 
particular case. 

An examination of some of the brasses disclosed an unex- 
pected reason both for the heating and for the lubricant ap- 
pearing along the outside of the straps and brasses. In 
reducing the back end brasses workmen would machine the 
required amount off the front half of the brass, repeating the 
operation from time to time until the dividing line between 
the halves was advanced somewhat forward of the center 
of the grease cup, as illustrated, and beyond the hole from 
the grease cup to the inside of the strap. A small amount 
of grease would pass between the strap and the brasses and 
finally reach the pin, but not in sufficient quantity to lubri- 
cate the parts properly. 

Enlarging the opening in the rear half of the brass to 
register with the grease hole through the strap was sufficient 
to check the trouble. An observance of the proper practice 
in closing brasses completed the cure. 
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Exterior View of Apprentice School Room in California 


Apprenticeship Methods on the Santa Fe’ 


Why and How the Work Was Started—General Outline of the Plan— 
Selection of Apprentices—The Equipment 


PART I 


AILWAY managements are realizing as never before 
R the need for trained, skilled, and careful men. Men 

are more in demand than machines and are much 
more difficult to procure. The question of men, the right 
kind of men, men by nature endowed and by training and 
education specifically fitted for the work they are called 
upon to do, is the biggest problem the railroads have to 
solve. This need for competent, efficient men is nowhere 
more keenly felt than in the shop forces of the mechanical 
department of the average railroad. Far too many roads 
have been content to put up with unskilled, untrained, in- 
efficient mechanics, taking no steps to prepare men for their 
specific needs. A few pioneers have paved the way and 
by the results secured have shown conclusively what may 
be accomplished by proper selection, education, and training 
of apprentices in the various mechanical trades. 

It is refreshing to know that railway managements are 
awakening as never before to the need for skilled, all-around 
mechanics and to the results that may be accomplished by 
training and developing these men. A number of railways 
have recently inaugurated modern up-to-date apprenticeship 
systems to prepare men for their particular needs. Man- 
agements of other roads are making searching inquiries and 
seriously going into the subject thoroughly. It is encour- 
aging to see the growing interest in this important subject. 
The modem apprenticeship system is without doubt the 
Most promising specific for the alarming shortage of skilled 
labor that has confronted industry during the last two dec- 
ades. From the experience of the roads which have gone 
into this subejct and given it a thorough trial much may 
be learned, many conclusions may be reached, and much 
help may be received. 

* This is the first of a series of four articles on this subject. A general 


outline of the contents of the remaining articles in the series will be found 
in the last paragraph of this article. 
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Santa Fe Apprenticeship System Has Proved Its 
Worth 


In view of the awakened interest in apprenticeship train- 
ing, a description of the apprenticeship work on the Atchi- 
son, Topeka & Santa Fe will be of particular interest at 
this time. The Santa Fe has maintained modern apprentice- 
ship courses for more than a decade and a half, and is now 
giving instruction to some 2,000 apprentices, filling its shops 
with men of its own making—skilled mechanics trained for 
the road’s particular needs, familiar with its methods and 
practices, loyal to its officers, and intensely interested in 
carrying out the policies of the road. 

The apprenticeship system on the Santa Fe has long since 
passed the experimental stage. It has gone through good 
years and bad, through prosperity and times of depression, 
the results accomplished more than proving its merits and 
justifying the wisdom of its promoters. The management 
of the Santa Fe would no sooner think of doing without 
its apprenticeship system than of doing without its power 
plants or its tool rooms. The smoothness with which this 
apprenticeship system has operated, and the way it has 
been co-ordinated with all departments is an unanswerable 
argument as to its practicability; and the unusual efficiency 
and work performed by the apprentices themselves makes it 


an immediate financial asset. 


Origin of Santa Fe Apprentice Department 


A general description of the history and organization of 
the department will be given in this article. In succeeding 
issues will appear a detailed account of the methods used 
both in the school and shop instruction, together with other 
features pertaining to the training and developing of these 
young men. The apprenticeship system of the Santa Fe 
had its beginning when the road was in need of men. Not 
finding a sufficient number of skilled mechanics available 
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for its shops and engine houses, the management decided to 
make them from the young men in their midst. 


In the summer of 1907 John Purcell, then superintendent 
of the Topeka shops (who, years before had maintained at 
his personal expense a little school at the division point 
where he was then located) and Frank W. Thomas, then 
engineer of tests, were appointed a committee to investigate 
methods used by other roads and in manufacturing plants, 
and to make recommendations as to a plan by which the 
necessary mechanics would be developed for the various 
shops and engine houses. In line with their recommendation 
it was decided to establish a thorough apprenticeship sys- 
tem with a view to training the young men employed, not 
only to competency and skill in mechanical arts, but also 
to loyalty to the railroad, to interest in its business and to 
familiarity with its standards and methods. 


Supervisor of Apprentices Appointed 


By September 1, 1907, this resolve had taken the form 
of the appointment of a supervisor of apprentices, whose 
especial and exclusive duty lay in overseeing this work and 
in organizing the staff, general and local, and planning 
for the prosecution of this work at all the principal shops. 
He was assigned to the staff of the assistant to the vice- 
president in charge of mechanical operation and given 
charge of all matters pertaining to apprentices. He im- 
mediately organized the department and established appren- 
tice schools at the larger shops, soon extending these to all 
the division points on the system. He maintained a central 
office wherein all lesson sheets, problems, etc., are prepared 
and from which all supplies for the varicus schools are fur- 
nished. He approves apprenticeship indentures covering 
the employment of all apprentices and jointly approves with 
local officials the appointment of all apprentice instructors. 
In his office is maintained a record of all apprentices and 
apprentice graduates. From his central office he directs the 
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road. The apprentice instructors are on the payroll of the 
local master mechanic or superintendent of shops and report 
jointly to the master mechanic and the supervisor of appren- 
tices. 

In any successful apprenticeship system, some one per- 
scn must be in charge and be held responsible for the proper 


Instructing Apprentice in Tool Room on Milling Machine Work 


carrying out of the program of apprentice training. Other- 
wise, as in any other scheme without a responsible: head, but 
little will be accomplished. No worth-while movement will 
run itself. There must be a guiding hand, a leader to in- 
spire and direct his forces and to secure the necessary sup- 
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Interior View of Modern Apprentice School Room Showing Desks, Cabinets, Etc. 


management of the various schools throughout the system, 
visiting each school frequently and seeing that all instruc- 
tion is carried on systematically. He keeps in close touch 
with local shop officials, securing their full and hearty co- 
operation. The supervisor of apprentices and his immediate 
office force are on the payroll of the vice-president of the 


port and co-operation from other departments. Much of 
the success of the apprenticeship work on the Santa Fe is 
due to the personality and ability of the supervisor of ap- 
prentices, Frank W. Thomas, who has had charge of this 
work since the organization of the department, and who by 


virtue of his practical and technical experience, his intense 


JUNE, 1924 


interest in, and understanding of boys, his pleasing person- 
ality and popularity with officers and men of all depart- 
ments, his ability to organize and boost for his department, 
has been particularly fitted for organizing and carrying on 
this important work. 


Support of Management 


It is also essential that the plan of training have the un- 
limited support and backing of the management. This, the 


The Atchison, Topeka & Santa Fe Railway Company 


APPRENTICE APPLICATION BLANK 
To be seat le Supervisor of Apprentices 


"777 Yuperintendent Shope cr Muster Mechanic. 
Dear Sir: 
1 respectfully submit my application for position as 
tm your shops at... ke eee cee nee 
My fall name is .......-.......- nn... 
Street N0.........ooo cee ee ee ra 


Local address (City... ......,..... 
(Telephone....... 2.22. cee nese eee eee 
-e Date of birth -.............. -« Place of birth. 
Height....ft....in. Weight. ...... 
Number of years I attended common school................-..... Where.. l... eee ee eee. : 


e. Where... ...... 22... 


Complexion 


Namber of years [ attended bigh school... ....... 

Grade or class completed in school ......... -. 2... 0+. ee eee 
Eveniog classes attended or correspondence courses taken.........-.. 
Reason for leaving echool....-.. AAA 
Namber of years since leaving school. ............-...-----0--- 

Occe pation since leaving school 

Former service with Senta Fe 

Name of perest or guardian ...............-..-..--- 

Street No.........-... .oono.o. 


Address ol parent or guardian [es 
Telephbone......- 


Relatives is service ol. company | Relationship 
| Occupation ias 


SY Appiicant will please leave the rest blank. 


Recommendation of Apprentice Schoo! Instructor ..... 2.20... 00000000 armarrrano co 
(Apprentice School Instructor) 
Recomeendation of Apprentice Shop Instructor -.....ooomomccoccanconcar romero ro 
(Apprentice Shop Instructor) 


Commenced apprenticeship 


Superintendent Shops or r Muster Merhane. 


Application Form for Apprentices 


apprenticeship system of the Santa Fe has at all times had. 
Mr. Purcell’s paper on apprenticeship before the last meet- 
me of the Mechanical Division of the American Railway 
Association is a fitting testimonial to the results accomplished 
by this training system and to the support and backing the 
apprentice department receives from the higher officials of 
the company. In fact, everyone on the road, from the presi- 
dent down to the humblest employee, is a booster for the 
plan of apprentice training. Without such support only 
meagre results could be secured. 


Three Classes of Apprentices 


The accompanying statement shows the number of ap- 
prentices employed in each trade at each point. There are 
three classes of apprentices—regular apprentices, helper ap- 
prentices, and special apprentices. The regular apprentices 
must be between the ages of 16 and 21 and must serve four 
vears; the regular apprentices constitute 90 per cent of the 
total number. Helper apprentices are those promoted from 
deserving helpers in the shop; they are required to serve 
three years. The helper apprenticeship offers an opportunity 
to a limited number of the more deserving helpers. Special 
apprentices are men with a technical education who are given 
a three-year course to furnish them the practical experience 
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without which their technical training would prove of little 
value in a railway shop. 


Selection of Apprentices 


Great care is exercised in the selection of all apprentices. 
They are usually taken from boys living in towns and com- 
munities adjacent to the railroad, preference being given to 
sons of employees. The applicant is examined by the ap- 
prentice instructor to test his mentality and his fitness and 
liking for the trade for which he makes application. The 
amount of schooling required depends largely on the boy’s 
mentality and the opportunities he has had and the use he 
has made of them. Since the apprentices are being trained 
for a lifetime of service, it is deemed well to start with boys 
of good physique and with a sound body. Therefore, each 
is required to pass a medical examination given him by a 
surgeon of the company, this examination being similar to 
that required for life insurance. In addition to the care 
taken in the selection of the young men, each must show 
during the first six months, cr probationary period, that he 
possesses qualifications for learning the trade for which he 
is indentured. 


Securing Applicants 


No difficulty has been experienced in securing desirable 
applicants, most of the shops having at all times a lengthy 


EXAMINATION 
FOR 
APPLICANTS FOR APPRENTICESHIP 
(Do Not Mark on This Sheet) 


In solving the following problems, show work as well as 
answers. Please communicate in no way with anyone while at 
work on these problems. We desire to know just how many of 


these you can solve without assistance from anyone. Please do 
your best but do it alone. 


. Add 6789, 9327, 673, 3676, and 6324. 
. Subtract 4884664 from 93897009. 
. Multiply 3794 by 804. 


. Divide 114774 by 37. 
(a) Y plus 3% plus % equals what? 
(b) *% minus 34 equals what? 
- Multiply 1214 by 1834. 
Add 3, .33, 333., .333, and 3.3. 
. Divide (a) 3.3 by .3. 
(b) .33 by 3 
(c) 33 by 3. 
9. If an apprentice works 9 hours per day at 271% cents per 


hour, how much would he earn during a month in which his total 
time was 216 hours? 


10. If a boy operating a cotter key machine can make 2 
dozen cotter keys in 114 minutes, how many could he make in 114 
days of 8 hours each, working at the same rate? 


Typical Examination Questions for Applicants for Apprenticeship 


waiting list. These applications are secured through the 
medium of the older employees in the shops, through the 
apprentices themselves who advertise the opportunities and: 
good treatment given them, through articles on apprentice- 
ship appearing in the public press and railway magazines, 
through addresses on subjects relating to apprenticeship sys- 
tems by members of the apprenticeship department and other 
railway officials before high schools or public gatherings, 
through keeping in touch with local school authorities and 
through the personal contact of the instructors with the ap- 
prentices and their acquaintance. The scheme itself is its own 


best advertisement. Everyone connected with the road knows 
of the thorough training given apprentices and of the oppor- 
tunities offered for promotion; consequently the most desir- 
able boys in the community are attracted to these courses. 

There have been a number of cases where officers of other 
roads and of railway supply companies, knowing of the 
efficiency and thoroughness of the system of training given, 
have sent their sons to serve apprenticeship on the Santa Fe, 
and to take advantage of the training given apprentices and 
the opportunities offered graduates of these courses. 


| Apprentices Instructed in School and Shop Work 


The plan of training consists of two co-ordinate branches, 
one known as school instruction, the other as shop instruc- 
tion, each correlated with the other. There is a shop in- 
structor—a skilled mechanic, a boy-loving man—for each 
department, or one for each 25 apprentices. Schools 
of instruction have been established at some three dozen 
points on the road, extending from the Great Lakes to the 
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REPORT OF APPRENTICE DEPARTMENT 
Showing Number of Appreatices in Each Trade, Each Point 


Chicago Car Works . 

lth St., Chicago . ere P 
Corwith ...............].. 8... 
Shopton .... . .... . |..90.4.. 
Argentine. --31.}. 
Topoka Roundhouse.. zs 
Emporia.. me i 
Ottawa . AN A 
Chanute ...............[- oP ten 
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Florence .........-.... 
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Arkansas City. .... 
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Monthly Report of Apprentice Department 


Pacific and as far south as the Gulf of Mexico. Where 
there are a sufficient number of apprentices there is a school 
for instruction in drawing and mathematics and other sub- 
jects kindred to the various trades. 

At some points where the number of apprentices does not 
justify both a shop instructor and a school instructor, one 
man has charge of both phases of instruction. At other 
points there is a resident shop instructor for each shop, but 
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the school instruction is taken care of by a traveling in- 
structor, who conducts classes at two and occasionally three 
points. Traveling instructors also look after both school and 
shop instruction at the still smaller points. Apprentices x 
these smaller points serve part of their apprenticeship at the 
larger shops. 


School Rooms and Equipment 


The apprentice school rooms are located in the shop yard: 
near the shop buildings in which the apprentices work, but 


Form 181 Suadard 


Santa Fe. 


MOTIVE POWER DEPARTMENT 


APPRENTICESHIP INDENTURE 


REGULAR APPRENTICE 


INDENTURE, Made this oo... o... -— day of —... 


between ...... o 


and his Parents or Geardisa. ...~ 222.022.2232 rr os ew enw mr. et Un Gy € : 


The Appreatice betag desirous of lesraiug the trade, and with the esusent of his parento er guardian, b empiri , 
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Form of Indenture for Regular Apprentices 


sufficiently removed to be free from objectionable noises oi 
the shop. Many of the apprentice school rooms have been 
built for the special purpose for which they are used and are 
models of convenience and usefulness. The starting of an 
apprentice school on the Santa Fe, however, has never been 
delayed by waiting for a suitable building in which to oper- 
ate the school. Instead, whatever room or building was 
available has been used. Even a dismantled coach or built- 
over box car has frequently been used until more suitable 
quarters could be secured. In general the results accom- 
plished have been so soon apparent that local officials have 
joined with officials of the apprentice department in secur- 
ing the erection of a suitable school building. In many 
cases separate buildings have been erected solely for the 
apprentice schools. In other cases, the school rooms have 
been confined to the second floor, the lower floor of the build- 
ing being used for reading room, or possibly for a shop 
lavatory. 


Apprentices Given Thorough Experience 


Throughout the entire four-year apprenticeship, each ap- 
prentice pursues a definite schedule of school work and of 
shop work, nothing being left undone which will better it 
him for becoming a master of his trade. Upon graduation 
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he is given a handsome diploma, and as he advances in his 
work as a mechanic unlimited opportunities for promotion 
are offered him, some 250 of these young apprentice gradu- 
ates now holding official positions on the road, positions 
from gang foreman to that of division master mechanic. 


Subjects for Discussion in Later Articles 


In subsequent articles a more detailed description will be 
given of the methods used in the schoo] room, the methods 
used and schedule of shop work followed in the various de- 
partments of the shops, the manner in which full variety 
of shop experience is secured, what tools are furnished ap- 
prentices and how these are handled. The qualifications 
of apprentice instructors and the source of their supply will 
be considered, as well as the records maintained regarding 
work and qualifications of each apprentice, the manner in 
which the apprentice boards function, and the activities of 
the apprentice clubs, including their social, literary and ath- 
letic activities. The training given special apprentices will 
be described and also the training given and opportunities 
offered the apprentice graduate, the use made of the depart- 
ment in recruiting and developing shop foremen, together 
with mention of some of the direct and indirect results 
secured from the carrying out of this intensive program of 
apprenticeship training. 


Recent Decisions of the Arbitration 


Committee 


(The Arbitration Committee of the A.R.A. Mechanical 
Division is called upon to render decisions on a large num- 
ber of questions and controversies which are submitted from 
time to time. As these matters are of interest not only to 
railroad officers but also to car inspectors and others, the 
Railway Mechamical Engineer will prrint abstracts of deci- 
sons as rendered.) 


Acceptance of Defective Cars on Record 


G. A. T. X. tank car 16274 was delivered to the Louisiana 
& Arkansas by the Mississippi Central at Natchez, Miss., on 
October 22, 1921. 

The condition of this car indicated that it had been in 
a derailment. However, the inspector of the Louisiana & 
Arkansas accepted the car from the Mississippi Central on 
a book record of the defects with a promise from the Missis- 
sippi Central foreman that he would furnish him with a de- 
fect card at a later date. After a lapse of five weeks the 
inspector of the receiving line requested the defect card from 
the inspector of the delivering line. However, the delivering 
line refused to issue a defect card on this car claiming that 
1f the defect had existed on the car at the time of delivery 
the Louisiana & Arkansas should have protected itself by se- 
curing a defect card covering the damage at that time. It 
also stated that the interchange record previous to delivery 
to the Louisiana & Arkansas did not indicate such defects 
as had been reported as existing on the car. 

The Louisiana € Arkansas stated that owing to the physi- 
cal conditions that governed the interchange of cars by it 
and the Mississippi Central it was necessary to handle the 
interchange of cars across the Mississippi River by means of 
river transfer boats. But in order to facilitate the neces- 
sary changes there was in existence at the time a gentlemen's 
agreement between the local inspectors at Vidalia, La., and 
Natchez, Miss., that bad order cars accepted and run on 
book record of defects would be covered by defect card when 
requested by the receiving line’s inspector. Evidence that 
the car was in a defective condition at the time of delivery 
was submitted to the Arbitration Committee. 
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The Arbitration Committee decided that the Interchange 


Rules do not recognize the acceptance of defective cars on 


record. If the unfair usage defects existed when the car 
was delivered to the Louisiana & Arkansas on October 22, 
1921, defect card should have been procured at that time.— 
Case No. 1291, Louisiana & Arkansas vs. Mississippi 
Central. 


Facts for Handling of Exceptions on Bills for Repairs 


The Maine Central rendered a number of car repair bills 
against the Canadian National. Exceptions to these bills 
were taken from three to five months after they had been 
received in the office of the Canadian National. The Maine 
Central claimed that these exceptions should have been han- 
dled more promptly and that it should not be required to 
examine the old records which had been filed as ample time 
had been allowed for exceptions to be taken before records 
were filed. It, therefore, declined to check the record and 
suggested that the Canadian National should be required to 
pay the bill that had been rendered. 

The Canadian National considered that these bills should 
have been handled more promptly but owing to the shortage 
of A. R. A. billing clerks it was impossible to have all the 
bills checked. It stated that the Maine Central in replying 
to the first letter of instructions had advised that the car 
service records of the Canadian National were incorrect and 
that if the cars in their possession had been checked it was 
found that the cars were not the property of the Canadian 
National but belonged to another company. It contended, 
that if the Maine Central had checked its records properly, 
it could have established the proper ownership of the cars 
and billed the proper companies, as the repairs had been 
made within the year limit as allowed by Rule 91. It also 
brought out the fact that the Maine Central had refused to 
reply in other cases to the first letter of exceptions, although 
at that time repairs were not outlawed, and that the Maine 
Central should have gone over its records more thoroughly 
and rendered a bill to the car owners and not to the Ca- 
nadian National. ee 

The Arbitration Committee sustained the contention of the 
Canadian National and decided that the Maine Central 
should handle all exceptions to conclusion.—Case No. 1292, 
Canadian National vs. Maine Central. : 


Furnishing of Repair Material by the Car Owners 


The Wabash coal car 29048 was damaged on the rails of ° 
the Lehigh Valley. Disposition was requested by the hand- 
ling line according to Rule 120. On September 29, 1920, the 
Wabash instructed the Lehigh Valley to make repairs to this 
car and on November 29, the handling line made requisi- 
tion of the purchasing agent of the Wabash for two longi- 
tudinal sills, two top web plates, two bottom plates and two 
column: castings. The car owner furnished the two column 
castings and rendered a bill for the material amounting 
to $11.52 but it declined to ship the other material, claim- 
ing that the handling line should furnish goods from their 
own stock according to Rule 122. The Lehigh Valley claims 
that this material is not a stock item covered by this rule 
and should be furnished by the car owner. The Wabash 
declined to furnish the material in question and the Lehigh 
Valley purchased it on the open market and repaired the 
car, returning it to service on April 30, 1924. As the car 
owner claimed that they were within their rights in refusing 
to furnish the material, it was referred to the Arbitration 
Committee for decision. 

It was the decision of the Arbitration Committee that un- 
der Rule 122 the car owner is not required to furnish the 
plates and angles in question. Therefore, the contention 


of the Wabash is sustained.—Case No. 1290, Lehigh Valley 
vs. Wabash. 


The Possibilities of Mechanical Pamnting |: 


Handicaps Which Have Been Overcome—Protection of Equipment 
Increased Against Corrosion or Decay 


By J. W. Gibbons 


NE of the greatest factors that limits the use of the of higher rank. However, necessity, “the mother of inven- 
mechanical application of paint and varnish is the tion,” assisted materially. 
attitude of the men. The full force of the men’s or- To keep the freight equipment on the Santa Fe even in 
ganization has always been arrayed against the practice, 
with the possible exception of its use on rough work, such 
as trucks, freight cars, etc. In unorganized shops propa- 
ganda has been manufactured against it, and the men who 
have taken interest enough in the work to operate the mechan- 
ical equipment successfully have even been ostracized. 

It is true that the machines used have also been a factor 
in assisting the propaganda, some being so constructed that 
they throw an excessive amount of paint which fills the shop 
or yard with fumes and pigment-ladened vapors. Another 
type of machine that has greatly assisted the opposition to 
the use of mechanical painting, is one that is so complicated 
that it is continually stopping up and requires the services 
of an expert mechanic to keep it in operation. There is 
nothing so disgusting to a foreman as to have his work lined 
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up and going fine, and then have it retarded or entirely o ee e — 
disorganized by the failure of the paint machine. 1 have T NA se ;. 
visited many railroad shops in the east as well as the west e =r ee 


and found machines of this type that had been discarded. 
These costly investments have prejudiced railroad officers 
against the further expense and trouble involved in installing 
mechanical painting equipment. 

The greatest handicap the writer has had in establishing 
the mechanical application of paint has been this factor, and 
tests made of paint applied with the old squirt gun type of 
machine that really never should have been called even a 


spray. 


i mo 


Conditions Necessary for Success 


Under what conditions can a successful practice be de- 
veloped for the general application of the mechanical process 
in freight car painting? 

After having E through the Steps necessary to install Gravity Apparatus In Operation with Paint Container Holsted About 
a system that is now acknowledged to be successful, the Half Its Full Height 
writer believes he is in a position to answer this question. 

In the beginning was encountered the opposition of the men fair condition, it is necessary to paint approximately 17,000 
and the foremen and a negative attitude on the part of many cars every year. As a matter of fact, the main repair shop 


Dining Car After Being Finished by Mechanical Painting 


360 


A 


June, 1924 RAILWAY 
was only painting an average of 160 cars a month and the 
general practice at all points was to touch up new work and 
let the car go. The result was a tremendous loss through 
deterioration of equipment caused by lack of paint protec- 
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Gravity Apparatus, Pneumatic Hoist and Portable Scaffold in Service 


tion. In this same main repair shop as many as 485 cars 
have since been painted in a month, and the average on the 
entire system has reached the point where adequate protection 
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can be and is given to the freight equipment to maintain it 
in first-class condition, as well as to advertise for our trans- 
portation department favorably. 

The mist has been eliminated by the use of a gravity 
paint feed arranged in connection with a portable scaffold. 
The supply of paint is hoisted to any height necessary to 
secure sufficient material at the nozzle, where it is atomized 
by injection of air through a nozzle so arranged as to give 
the best possible results. The operator is placed as near to 


The Surface of the Refrigerator Car ls Free from Lags or Runs 


the car as he would be if using a brush. The paint is ap- 
plied evenly and is free from “sags” or “runs.” It is carried 
into crevices and cracks that could not be reached with a 
brush. This method could be improved in some shops by 
the installation of a runway to carry the material. 


Finishing Passenger Cars 


The writer does not believe that under present conditions 
the mechanical painting process is generally practicable for 
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finishing passenger cars because of shop construction and 
the fact that in some shops all classes of work are done in 
the same room. The present limitations, however, are not 
inherent; they can be overcome. No investment will pay 
greater dividends than the appropriation of sufficient funds 
to erect shops properly. equipped, or for the installation of 
suction devices in our present shops to carry off the objec- 
tionable fumes. We have proved that we have spraying 
devices that are simple and practicable. With them we have 
successfully applied primers, loading coats, rough stuff, 
enamels, varnish and all classes of paint on the interior and 
exterior of baggage and mail cars, passenger carrying cars, 
dining cars, business cars, and locomotives. The process is 
also used in finishing furniture and all classes of work. 
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The only objection that can be raised against the spray 
is this: At the convention of Equipment Painting Division 
of the A. R. A., held at Cleveland last Fall, it was brought up 
that the spraying of lead, either white or red, might endanger 
the health of the operator. This objection has already 
been overcome by their elimination in painting railway 
equipment. A successful substitute has been developed ' for 
these materials. 

Private corporations and individual firms are successfully 
using mechanical devices to apply paint and varnish 
to high grade house and office furniture and to automo- 
biles, pianos and musical instruments of all kinds. Buildings 
of all kinds are also now being painted by means of mechan- 
ical devices. 


Exhaust Nozzle and Front End | Adjustment 


An Effective Means of Controlling Changes in Drafting Conditions 
Is Outlined in This Article 


By Donald L. Derrom 


T is generally accepted that the larger the exhaust tip and 
the higher the diaphragm, consistent with proper com- 
bustion, the more efficient and economical the locomotive 

will be. Due consideration should be given to the accuracy 
with which standard dimensions for front and adjustments 
may be established, as well as the proper tolerances or limits 
to be set within which the adjustments must fall. Experi- 
enced: men know that it 1s not always possible to adjust two 
engines alike, but nevertheless there is no reason why any 
variation from the standard dimensions should exceed five 
per cent. Weather conditions are also known to affect steam- 
ing conditions to some extent, but the variation should not be 
more than the above figure, except under very severe operating 
conditions, such as are encountered in Canada. When the 
variation exceeds five per cent, there is something radically 
wrong. However, a careful investigation will often disclose 
the truth in the most unexpected places. 

The problem, then, is to open the nozzle tip and raise the 
diaphragm as much as possible so as to reduce the back pres- 
sure without disturbing the steaming qualities, or interfering 
with efficient combustion. This cannot be done without de- 
creasing the resistance somewhere else, or increasing the effi- 
ciency of the front end by stopping air leaks, or remedying 
other defects. However, the first and most necessary step is 
to make absolutely certain that the front end is air tight. 
Once this is accomplished, a logical sequence of investigations 
can be followed. 


Finding Leaks in the Front End 


A simple and effective method of determining this condition 
is to have a number of tapered wooden plugs made and drive 
them into the firebox end of the tubes. A plug should also 
be made for the exhaust nozzle. After the plugs have been 
applied, the front end and tubes should be filled with water 
to the top of the stack. This soon discloses any leaks that 
may exist which cannot be properly determined by a smoke 
or air test. No engine should leave the general repair shop 
without this or some equally effective test. Front end leaks 
can be the cause of wasting from 10 to 30 per cent of the 
fuel and such a loss is worth looking after. 

The worst of leaks are generally found where the steam 
pipes pass through the smoke arch and where the packing or 
gland is found to be unsatisfactory or unstable. An effective 


way to close such leaks is to weld a cylindrical box or collar 
made of 14-in. plate, 10 in. or 12 in. larger in diameter than 
the steam pipes, to the smoke arch. Then weld to this box 
a cover consisting of two half-annular pieces that have been 
made to fit tightly around the steam pipes. This cover should 
only be welded around the circumference to the box and then 
the two halves should be welded together in such a manner 
as to contract and close tightly around the steam pipe. The 
illustrations show such an arrangement on a 20-in. by 26-in. 
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This Type of Connection Makes an Alr Tight Joint 


superheated locomotive. This makes an air-tight joint and 
eliminates the necessity of having to weld anything to the 
steam pipes. Nor does it interfere with the expansion. The 
annular pieces should be flanged outward one inch at the 
steam pipe and they can then be warmed and set in tightly 
to make up for any roughness in the castings. This cover 
should be made of either '%-in. or 3/16-in. plate. 


Factors to Be Considered in Testing Front Ends 


The function of a front end is to develop sufficient vacuum 
to overcome the resistance due to drawing the air necessary 
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for combustion through the ash pan and grates. This air, 
modified by the products of combustion, passes over the arch, 
through the tubes, under the apron, through the spark arrestor, 
and up the stack, through which it is forced by the exhaust 
Steam jet. 

These different factors form a train of resistances which 
culminate at the exhaust nozzle or at the entrance to the stack, 
and they should all be considered in determining the proper 
draft adjustment. Some of the factors are more or less con- 
stant and are under control, while others are extremely 
variable. 

It is essential in the testing of any apparatus to have a 
clear understanding as to what factor may be varied or main- 


Welded Joint for a Steam Pipe Connection with the Insulation 
Removed 


tained constant, its relative value with respect to other fac- 
tors, as well as its effect on the final result. When more than 
one factor is so variable that it materially affects others, diffi- 


cult complications and uncertain results are liable to follow. 


As the number of variables to be considered increases, so 


-will the difficulty of final adjustment and the formulation of 
-standard rules be increased. The following is a partial list 
-of constant and variable factors involved in the drafting of 
‘locomotives. 
‘is-a difficult one and why it needs careful study and organized 
-attention. 
- to the location on the locomotive and the position they occupy 
‘in the route of air travel. 


This list will indicate clearly why the problem 


The various factors have been grouped according 


- Group A— 
1 ¿Ash pan air openings E E eng a cmon eed gat T a Constant 
2 Grate air OPENINGS ee eee ons eae we OE sak ne As Constant 
3 RE doot orraa EN E Constant 
4 Other air openingsS........ 0... cee cee eee eee eee omo. Constant 
$ Dimensicns of firebox.............ooooooonororrnrnroonon.» Constant 
6 Duel DO AD A O O Variable 
7 Condition of brick arch........ O aay Variable 
R Firebox temperature .........o.ooooooononcoonarcconanoomoos. Variable 
S Rate of combusticn............. A A Grech Ben Ceres Variable 
Tctal, 5 constant; 4 variable. 
‘Group B— 
1 Number, size and length of flues...........ooooooonooo mo.» Constant 
2 Superheater obstructions .........oooooooocoonoccmnmomm..o. Constant 
3 Condition of tubes......... an Variable 
Total, 2 constant; 1 variable. 
«Group C— 
1 Headers, st:am pines ard other chstructions................ Constant 
2 Weflectcr plate; locaticn angle and distance from flue sheet 
and. headers A hoe Ve kk OE ee A Nea eS we Constant 
3 Width and height of table plate..............ooooooooooo... Constant 
4 Openings and location angle cf netting..........ooooooo.... Constant 
$ Petticoat cr stack flare, if anv: locatioM............oo ooo... Constant 
- 6 Height and argle of apron; range of adjustment.......... Variable 
oo Draft A wees oid boat aee e T EE R Variable 
& Condition of front end as to leakS...........ooooooooo.o... Variable 
9 Shape of nozzle, bridges or DarS..........oooooooom ew eens Variable 
-10 : Arca of nozzle opening............oooooooooo momo soos Variable 
- Total, 5 ennstant; 5 variable. 
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Group D— 
1 Diameter, length and shape of stack..........ooooooo ooo... Constant 
2 Position of stack choke with respect to nozzle.............. t 
3 Wind resistance .......sssssesessocssosseeoe REETA neers DA Variable 
Total, 2 constant; 1 variable. 
Group E— . 
1 Service of locomotive; passenger, freight, yard or pooled....Variable 
2 Steam distribution, squareness of valves, €etC.........oo...o. Variable 
3 Condition of piston, valve rings and packing.............- Variable 
4 Steam pipe joint leaks, unit leak8............oooooo.ooo... Variable 
5 Feedweter heaters 066694050000 00 Wales (ANG SR 08a 6 Cees Variable 


Total, 5 variable. 


There are listed 26 factors, 14 of which are more or less 
constant and 12 of which are variable. Each of these has 
to be investigated and given proper attention in accordance 
with its relative importance. The place to start investiga- 
tion, once you are satisfied that the front end is tight, is at 
the first factor in the train of resistances. 


Fireboxes and Grates 


The investigator must know if the ash pan has sufficient 
air. At least 14 per cent of the grate area and as much more 
as possible should be available, except for those on locomo- 
tives engaged in yard service. It requires a large increase 
in front end vacuum to change the ash pan vacuum a slight 
amount and relief here has an important effect. The inves- 
tigator must also know if the right type of grate is installed 
with the proper air opening for the average coal the road 
uses. 

Better combustion can be maintained with an air door and, 
as a result, less coal is wasted and less draft required than 
with the chain door. The volatile part of the coal will be 
more completely burned off when the door is closed and cold 
air is not rushing in. The character of the coal has also an 
important effect on drafting. Thick fires require more draft 
than thin fires, and clinkering coal requires more draft than 
a non-clinkering coal. A change of fuel between adjustment 
tests will often give unsatisfactory results. This is an im- 
portant matter to watch and have under control. 

Tests conducted by the Bureau of Mines have shown that 
50 per cent of the air must be drawn up through the fuel bed 
and the remainder must be supplied over it. This, of course, 
must be done as uniformly as possible. The source of the 
air coming in over the fire is through the open door, the holes 
in the door, hollow staybolts, combustion tubes and holes in 
the fire due to careless firing. If the combustion conditions 
are satisfactory with a swinging door, the application of an 
air door may make it necessary to supply additional open- 
ings, such as combustion tubes. The higher the volatile con- 
tent in the coal, the more necessary it is to take this step. 

An arch is not an arch unless it is up solid against the 
tube sheet. The application of an arch will materially 
affect drafting adjustments and, if an arch is not replaced 
correctly when renewing, any adjustments that have been 
made will be disturbed. An arch is designed to improve com- 
bustion conditions and reduce waste and if it is properly in- 
stalled, it should have the effect of decreasing rather than 
increasing the draft formerly required. This effect should 
be brought about in spite of the small added resistance due 
to restriction of the path of the gases. Variation in the 
length of the arch will also affect the adjustment. 

The installation of an arch, or change in its position, is a 
variable which materially affects the draft and must be 
watched and taken into consideration. Another tendency of 
the arch to reduce the amount of draft required is that it 
decreases the amount of cinders formerly carried to the front 
end. This naturally decreases the amount of draft or force 
necessary to drive them out through the spark arrestor. This 
is a very important factor, as will be shown later. 

The principal objection to the arches being placed solid 
against the tube sheet is because of the blocking up of the 
lower flues with cinders. However, this can be eliminated 
by correct drafting. The application of an arch should per- 
mit a wider opening of the exhaust tip. 

The maintenance of proper temperatures in the firebox has 
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a material effect on drafting. Slugging an engine will drop 
the temperature, as will too much air, particularly on engines 
that are equipped with chain doors. Clinkering coals, dirty 
fires and all such details must be carefully watched. An 
engine adjustment should not be changed without taking the 
fireman into consideration. Here is a variable that needs 
careful watching, both before and after adjustments are made. 
The adjustments should be under the control of one man. 

The rate of combustion before and after adjustment must 
also be kept under control. An engine might steam in one 
service at a certain rate of combustion and fail in another 
service. Pooled engines that have to meet two or three dif- 
ferent kinds of service conditions must have an average or 
compromise adjustment. 


Flues and Superheater 


Resistance through the flues is practically constant, as the 
amount of draft required is fixed in so far as the tubes them- 
selves are concerned. It should be remembered, however, 
that any inefficiency in the firebox end has an important in- 
fluence on adjustments. Sometimes they are such serious 
handicaps as to make proper adjustment without radical al- 
teration almost impossible. These must be carefully inves- 
tigated, particularly with respect to the positions of the dead 
plate, table plate and front end gear. The gases must have 
a free passage for minimum draft. 

Dirty, or leaky flues coated internally with boiler scale 
are variables that affect front end adjustments quite ma- 
terially and these must be given the most careful attention. 
No engine should be adjusted without first determining the 
condition of the flues and after final adjustment has been 
made the entire engine should be carefully inspected in order 
to note the effect of the change. 


The Front End 


The distance of the deflector plate from the flue sheet and 
from the superheater headers is an important factor in draft 
adjustment, as it sometimes affects quite materially the pos- 
sible degree of superheat. In many cases superheater flues 
are muffled or damped by deflectors being too close, which re- 
duces the draft and consequently the temperature in the upper 
flues. Engines have been changed from poor steamers with 
low superheat to good steamers with high superheat by simply 
altering the position of the deflectors. Variations in this de- 
tai] are usually caused by careless boiler makers when rein- 
stalling the front end gear, but they are sometimes caused by 
defective design. 

The table plate must be sufficiently high to allow a free 
passage of the gases under it: that is, the area under the table 
plate must be somewhat greater than the total area of the 
flues. If it is too low, it will have the effect of a low dia- 
phragm apron and the draft will be concentrated in the lower 
tubes, tending to muffle or damp the upper ones. The same 
thing applies to the opening between the front edge of the 
table and the smokebox front. When considering the area 
under the talle plate, the presence of steam pipes, nozzle or 
other obstructions must also be taken into consideration. 

Diaphragms should be made so that thev cannot be ad- 
justed too low, but so they can be raised to give an area un- 
derneath that is equal to or greater than the total area of the 
flue openings. The relation between the adjustment of the 
apron and alterations of the exhaust tip must be clearly 
understood. When a tip is opened the apron must be raised 
and vice versa if the fire conditions are to remain the same. 
Opening the tip decreases the vacuum in front of the apron 
and, if the apron is not raised to correspond, the fire condi- 
tions will be disturbed. 

On every class of locomotives there is a definite relation 
between the diameter of the nozzle tip and the height of the 
apron. A good way to compare engines is to multiply the 
diameter of the tip in inches by the height of the diaphragm 
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in inches. By this method a factor can be obtained that will 
give a rough means of comparing one engine of the same 
class with another, or with an assumed correct one. For ex-: 
ample, assume the tip to be 5 in. in diameter and the height 
of the apron 20 in., then 5 times 20 will give a factor of 100; 
or an engine having a 4)4-in. tip and a 15-in. diaphragm 
will give a factor of 67.5, etc. The aim is to get the engine 
to steam with as high a factor as possible. 

Many attempts at opening nozzles fail because of the 
neglect to adjust the apron to suit the new conditions. The 
higher the apron is placed consistent with good steaming, the 
larger the nozzle can be made and a more economical engine 
will result. 

The spark arrestor area cannot be too great and it should 
at least be large enough in total opening to exceed the area 
under the apron at the maximum adjustment, because of the 
increased friction in drawing the gases through so many small 
holes. Liberal netting area means a larger tip and les: 
vacuum. 

The rules for adjusting petticoat pipes go to prove that 
there should not be any. For example, to increase the draft in 
the lower tubes, the petticoat is raised, and to increase the 
draft in the upper tubes it is lowered; that is, its adjustment is 
exactly the reverse of the apron. To increase the draft in 
the lower tubes'the apron is lowered and to increase the drait 
in the upper tubes it is raised. Now if the petticoat be placed 
close up to the stack, the draft in the lower tubes has been 
increased and of necessity the apron must be raised to increase 
the draft in the upper tubes. It is evident, therefore, that if 
the petticoat is not up to the stack, the apron is not as high 
as it should be. To make a long story short, the stack should 
have a fixed inside flare or bell, as has been recommended by 
the A. R. A. 

The bad effect of leaks has already been pointed out. Leaks 
force a reduction of the tip and a lowering of the apron, which 
must not be tolerated. 

Shapes of nozzles can be varied, but unless other factors 
have failed it would seem that the policy of adhering io the 
circular nozzle is safest. Bars or bridges should be for- 
bidden, for while they may be effective in some instances. 
they are too easy to apply and form an easy way of evading 
proper adjustments. Their use often prevents investigation: 
and development along proper lines. Both enginemen and 
shopmen should be taught that a small reduction in diameter 
will make a larger percentage of reduction in the nozzle area. 


The Stack 


Stack dimensions, as well as the location and size of the 
choke, are verv important, and the stacks should be examined 
to see that the exhaust is filling them properly. Watching 
changes in soot deposits and draft action inside the stack 
after a trip has been made will tell this story quite clearly. 

Wind resistance is a factor that should be given attention 
and investigation as little appears to have been done aloag 
this line as yet. A knowledge of this subject might possibly 
lead to a change in the form of the stack. 


Condition and Service of the Locomotive 


The service to which an engine is assigned, as was pre- 
viously pointed out, has an important bearing on drafting- 
It has an effect on the rate of combustion, temperature and 
superheat, as well as steam distribution. A superheated en- 
gine requires a smaller tip than a saturated engine of the 
same class because a less volume of steam is used and the 
higher the superheat the more noticeable will be the effet. 
Superheat, steam distribution and draft are all very closely 
allied. 

The last to be mentioned, but perhaps the most important. 
is the human factor. The engineman who has control over 
the operation of the locomotive, and the fireman who hand!e= 
the coal, must be considered. Careless steam distribunen 
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while running, slugging, carrying too much water, dirty fires, 
undetermined blows and pounds, and a hundred and one 
other factors, if neglected, will have a tendency to bring about 
wasteful drafting conditions. 


A One-Man Job 


The most important step in maintaining front end adjust- 
ments is to have one man on each division in sole charge of 
this work. Alterations should only be permitted under his 
direction. To leave such a complicated problem in the hands 
of men who are only partially informed is a costly procedure. 

An effective means of controlling these adjustments is to 
require that any changes in drafting conditions, such as in 
the diameter of the nozzle tip and height of the diaphragm, 
the date of arch renewal, the date of last valve setting, and 
the date of last cylinder packing renewal, be entered on a 
card, with the signature of the foreman responsible, and the 
card kept permanently in the cab of the locomotive. Should 
an inspection show conditions differing from those recorded, 
an investigation should be made and the person responsible 
for the unauthorized changes disciplined. 


Drawing Table forthe Machine Shop 


By H. H. Henson 


Machine Shop Foreman, Southern Railway, Chattanooga, Tenn. 


A DRAWING table that can be constructed by any me- 

chanic who is handy with carpenter's tools, is shown in 
the drawing. This table can be adjusted for any angle 
or height desired. The top is made of white pine 40 in. by 
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Adjustable Drawing Table for the Machine Shop 


66 in., and is equipped with a drawer 14 in. by 19 in. and 
4 in. deep. Two braces are dovetailed the entire width 
of the table, to prevent warping of the top. The legs are 
secured to these braces by bolts. They are made of oak, 
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or some other hard wood, and are provided with notches 
so that the table can be adjusted to any angle. The vertical 
supports are made of 134-in. by 3-in. material, pointed at 
the lower ends to fit into the notches cut in the legs. The 
legs are made of 134-in. by 4-in. materia] and both the legs 
and the vertical supports are braced crosswise of the table 
by iron rods. The table is substantial and rigid in construc- 
tion and is handy around a machine shop. 


A Device for Reseating Cole Pop 
Valves 


AINTENANCE of pop safety valves has been an im- 
portant part of shop work ever since the building of the 
first steam locomotive. It is essential that safety valves 
function properly, For this reason a great deal of pains is 
taken to see that they are properly adjusted and that no 
steam escapes when the valve is seated. The device shown 
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Fig. 1—Sketch of the Valve Body Reamer 


in the sketches consists of three parts and is used for reseat- 
ing Cole pop valves only. | 

It has been customary, when the seat and valve have be- 
come worn, to refinish them on a lathe. This work always 
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Fig. 2—Sketch of the Valve Reamer and Detail of the Blade 


takes considerable time on account of the necessity of having 
an accurate set-up. However, this device has been designed 
with the object of eliminating all lathe work and at the same 
time insuring accurate refinishing of the valve and valve seat 
in a short time. 

The valve body reamer, shown in Fig. 1, is made of brass 
and is threaded to screw into the body of the valve. A 
reamer with 16 flutes is fitted to the base. as shown at A. 
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It is turned by applying a wrench to the 34-in. extension that 
projects up through the-center. The device is operated by 
screwing the brass body into the valve until the reamer 
touches the seat. The reamer is then turned by a wrench 
and is fed downward by turning the brass body until the 
required cut is taken. This makes an accurate and smooth 
seat. 

Figs. 2 and 3 show the valve reamer and holder used to 
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Fig. 3—Sketch Showing the Holder As It is Ciamped in the Vise 


refinish the worn seat of the valve. The holder shown in 
Fig. 3 is clamped in a vise. The valve is then placed in the 
valve reamer with the stem protruding through the 11Y-in. 
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A Convenient Spring Puller 
By E. A. Miller 


AS ONVENTENT device for pulling down springs so that 

they may be hooked up at various points is shown in 
the drawing. It consists of a pair of links, the length to 
suit the frame and spring around which they go, having two 
114-in. holes drilled at the top for the purpose of giving a 
variation in length when needed. The lower end of each link 
has a 15%-in. square hole. Detail No. 1, shown in the 
drawing, is a round steel pin which fits into the holes at 
the top of the links. It has a collar on each end to prevent 
the links from falling or sliding off the spring before the 
device is tightened. The links are placed over the lower 
pin, which is provided with square ends in which are drilled 
two 14-in. holes for cotter pins to prevent the links from 
slipping off. 

The yoke portion of the lower pin is bored 214 in. at right 
angles to its axis, and threaded so as to mate with the jack 
screw, over which it is put before the short end cap is put 
on and fastened with a a 54-in. cotter pin. The opposite 
end of the screw has a longer end which contains two 74-in 
holes perpendicular to each other and to the axis of the 
screw, drilled through one inch from the end. Two mor 
holes are drilled through 13% in. from the first two, and at 
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General Arrangement 
Showing Application 


A Device For Pulling Down Springs When Hooking Up Spring Rigging 


hole in the top. The valve reamer is then screwed onto the 
holder until the blades rest against the valve. The holder 
functions as a feed during the refinishing operation. A 
noo is used to turn the valve until the required cut is 
taken. 

By the use of this device the valve seat and valve may be 
refinished ready for grinding in 12 minutes. 


an angle of 45 degrees to them. This feature provides 3 
hole every 45 degrees into which a pin bar can be inserted 
in pulling down the spring. Detail No. 2 shown in the 
drawing is for the purpose of preventing the upper end oi 
the device from sliding towards the spring band when usd 
on curved springs. The method of application is also shown 
on the drawing. 
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Portable Mechanical Painting Equipment 


S the result of several years of development work, the 

W. N. Matthews Corporation, St. Louis, Mo., has 

recently placed on the market a portable apparatus 
for mechanical painting. Care has been taken in the design 
of this equipment to see that there is a continuous supply of 
air at a uniform pressure, free from moisture and oil. These 
units have been designed to handle a wide variety of 
materials, such as lead and oil or ready mixed paints, mill 
whites, stains, varnishes, lacquers, enamels and shellac. 

In order to meet different working conditions, this com- 
pany manufactures various types of equipment. Each type 
consists essentially of an air compressor that is operated by 
an internal combustion engine, or an electric motor. There 
is also an air storage reservoir and the necessary paint pots, 
hose and guns. The assembled unit, consisting of the com- 
pressor, driving unit and reservoir, may be mounted upon a 
portable hand truck, or on a standard truck chassis of the 
Ford or Chevrolet design. 

The illustration, Fig. 1, shows the portable engine-driven 
equipment with a water-cooled compressor of the vertical 


Fig. 1—This Equipment ls Driven by an Internal Combustion En. 
gine and Has Sufficient Capacity for Two Guns 


type, fitted with feather valves. The compressor has a ca- 
pacity of approximately 15 cu. ft. of free air per minute. 
Special attention has been given to the system of lubrica- 
tion so as to reduce to a minimum the oil content of the 
air. In addition to having a safety valve on the air reservoir, 
there is also an automatic unloader on the compressor to 
remove the load when the demand for air is less than the 
amount delivered. The equipment and truck, as shown in 
the illustration, weighs 1,075 lb. 

The horizontal engine is of the single cylinder, four-cycle 
type, equipped with a water reservoir for cooling, and de- 
velops three horsepower. It can operate on either gasoline or 
kerosene. A belt drive is used between the engine and the 
compressor to secure proper weight distribution and also to 
eliminate vibration when it is operated. The electrically 
operated units, Fig. 2, are practically of the same design, 
except that a motor is substituted for the engine. If the 
equipment is mounted upon an automobile chassis, the engine 
and compressor are direct connected. This provides a simple 
driving mechanism. 

The material container, or paint pot, is equipped with a 
filling plug, air release cock, safety valve and two diaphragm 


regulators with gages. One regulator controls the pressure 


on the material in the pot and the other governs the air supply 
to the gun. Two containers are furnished, one of 21% gal- 
lons and another of 12% gallons capacity. 

The gun shown in Fig. 1 will handle materials ranging 


Fig. 2—The Electric Motor Driven Unit Also is Compact and 
Easily Handled 


from cold water paints up to and including those with an 
asphaltum base. By adjusting the sleeve at the nozzle, it 
will deliver a flat or fan-shaped strip with a width from 
10 in. to 12 in., or a cone of about 8 in. in diameter. The 
gun is designed to effect contact between the air and the paint 
only at the extreme end of the nozzle. This tends to produce 
perfect atomization of the material. An outstanding feature 
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Fig. 3—The Paint Cone ls Surrounded by an Envelope of Free Air 


of the gun is the air envelope that surrounds the paint cone. 
as shown in Fig. 3. The free air in the envelope travels 
faster than the air in the cone that is laden with paint and 
the result is that practically the entire quantity of material 
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is delivered against the surface to be painted, while com- 
paratively little escapes into the air as mist. This produces 
an economy in the consumption of material, with a cleanliness 
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in operation that equals ordinary brush work. This equip- 
ment has sufficient capacity for the steady operation of two 
of these guns. 


Power Driven Pipe Threading Machine for Small Work 


SIMPLE and compact power driven pipe threading 
machine has been designed by the Oster Manufactur- 
ing Company, Cleveland, Ohio, which will thread all 
sizes of pipe from % in. to 2 in., inclusive. It has three 
desirable qualifications: Portability, light weight and capa- 


The Motor of this Portable Threading Machine Runs from an Elec- 
tric Light Socket Which Eliminates Extra Wiring 


city for small work in railroad shops and terminals. 

The machine is driven by a 1/3-hp. motor geared to the 
driving arm, which furnishes ample power to thread all 
sizes within the range of the machine. The motor is run 
from an ordinary light socket, which eliminates the neces- 
sity of installing extra wiring. The driving arm maintains 
a zero load speed of 9 r.p.m. and approximately 8 r.p.m. 
under a load. The motor will drive the regular No. 10414 
Oster Bull-Dog die stock, the dimensions of which are 2 ft. 
11 in. long, 1 ft. 2 in. wide and 1 ft. 8 in. high. The 
machine, complete with motor, weighs slightly over 200 1b., 
which makes it convenient for two men to handle. 

The tool is equipped with a built-in scroll chuck and 
auxiliary centering guide which eliminates the necessity of 
an extra vise. The chuck and the guide are self-centering 
and self-locking. The gears are completely enclosed and 
run in oil, and operate with very little noise or wear. The 
driving arms, which are necessarily extra strong, are of 
malleable iron. The chuck jaws and guides are drop forged 
steel and casehardened. 

The machine is simple to operate. The cutter is placed on 
the pipe in much the same manner as it is when about to 
thread by hand. The handle rests against one of the driving 
arms and the machine revolves it. The only attention the 
operator need give the machine is to tighten it on every 
revolution. 


Portable Crank Pin Tuming Machine 


N improved portable crank pin turning machine has 

been designed and patented by C. E. Marsh, Atlanta, 

Ga. The design of this machine embodies important 

changes over the types of crank pin machines now in use. 

It is adapted to use under engine terminal conditions, where 

time counts in keeping the locomotives in active transporta- 
tion service on the road. 

The principal advantage of this machine is that it will 

turn two journals on a crank pin at the same time, effecting 
a saving of one-half the time used by machines that have 
only one tool bar. The illustration gives a clear view of the 
arrangement of the two tool bars. These bars are made of 
tool steel and hardened. The gears are machine cut and 
hardened and special attention has been given to lubrication. 
The tool bars are of the automatic, constant feed type, with 
- a reverse, each bar being equipped with an independent speed 
control. The automatic constant feed with a reverse elimi- 
nates gouging in turning and prevents the usual jerk caused 
when the old-fashioned star wheel bumps against the peg to 
feed the tool to the work. The tool bars are provided with 
rapid travel and are moved to, or can be withdrawn from, 
‘ a cutting position by the operator without having to turn a 
4 feed screw by hand. 
The operation of the machine is simple. The stationary 
` spindle is fastened to the end of the crank pin, and a rotat- 
ing cylinder with two tool bars is fed out to the work to be 
turned. A compensating adjustment is provided to take up 
the wear on the spindle. It is driven by machine cut gears 
and is adapted for any air motor of standard make. The net 
- weight of the machine is 126 1b. 


The machine has all the equipment necessary to turn all 
sizes of crank pins and requires no extra equipment. The 


operator does not have to change from a short to a long tool 
bar to turn a long crank pin, nor does he have to change a 
tool bar when half way over a cut to put in a longer bar. 
The tool bar furnished with the machine will turn up to 
19 in. in length without having to stop the machine. 


The 


A Crank Pin Machine Using Two Tool Bars with Automatic Feed 


machine will turn crank pins from 3 in. to 11% in. in 
diameter. 

This crank pin turning machine has been successfully used 
at Atlanta, Ga., in the Howell shops of the Seaboard Air 
Line. On account of its unusually light weight, it can be 
easily transported and set up. 
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Luther No. 177 Railroad Grinder 


PORTABLE grinding machine has recently been 
put on the market by the Luther Grinder Manufac- 
turing Company, Milwaukee, Wis., which was built 

especially for railroad shop use. The machine was designed 
for use in grinding either twist, or flat drills, chisels, dies, 
or similar tools requiring a sharp, perfect edge essential to 
good machine tool work. 

It is possible to grind many different tools on this machine 
by using the attachments supplied with it. The accompany- 
ing illustration shows in use the attachment for grinding 
a flat drill The principal object in view when designing 
these attachments was to make it possible for unskilled 
workmen to grind drills at correct angles. The attachment 
is fastened on the machine and a drill clamped to the holder. 
Two adjustments are made, one for length and the other for 
the diameter of the drill. The drill is arranged to swivel 
in the holder to enable the entire surface to be ground smooth 
and uniform. The attachment shown can be applied to hold 
the drill in each of three different positions, enabling the 
operator to grind the proper clearance on the drill and to 
provide a rake on the cutting edge. An effective wheel 
dresser is regular equipment with the grinder, which can be 


applied to the attachment bar, making it possible to dress the 
wheel uniformly. Luther Dimo-Grit wheels are used on this 
machine. 


A Grinding Machine Designed for the Unskilled Workman 


Twenty-Two Inch Geared Head Lathe 


has been made by the Morris Machine Tool Com- 
pany, Cincinnati, Ohio, in the 22 in. engine lathe 
illustrated. The lathe is ruggedly built to withstand the 
severest kind of usage that the machine will have to undergo 
in using a 34-in. by 114-in. tool. The operating levers on the 
apron are conveniently arranged so that the mechanic will 
always be positive in any move he makes. 
Twelve selective main spindle speeds are provided by the 


A N important addition to the family of engine lathes 


fitted with handy oilers. The front bearing is 334 in. by 6 in. 
The hole through the spindle is 2 in. in diameter. The 
spindle nose has five threads per inch, U. S. S., and a No. 6 
Morse taper. The minimum spindle speed is 10 r.p.m. and 
the maximum 350 r.p.m. 

The headstock cover is made in a single piece and can 
be removed, giving free access to the gears controlling the 
spindle speed. A definite oil level is maintained to permit 
the gears to dip enough to insure lubrication. It is recom- 


Twelve Speed Geared Head Lathe With Single Puiley Belt Drive 


single pulley driven geared headstock. All speeds are ob- 
tained through sliding gears and a positive back gear clutch. 
All gears except the large face gear and the large back gear 
are of special alloy steel and heat treated. 

The spindle is made of 50-point carbon hammered crucible 
steel which runs in phosphor bronze bearings. The bearings 
are lubricated from large reservoirs and the oil holes are 


mended that the oil in the head stock be renewed every 60 
days. The driving pulley is fully enclosed and provided 
with a friction clutch and brake operated by a lever on the 
apron and at the headstock, permitting the operator to start. 
stop and apply the brake without leaving his working po- 
sition. The carriage travels on a vee at the front and on a 
flat track at the rear and is gibbed to the bed both front 
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and back. The back of carriage is drilled and tapped to 
Tecelve a taper attachment. The compound rest swivel is 
graduated in degrees and clamped by a single bolt through 
a dovetailed clamping ring. 

The apron is a one-piece box casting in which all bear- 
ings are cast integral. The gears and shafts are supported 
at each end. All gears are steel and machine cut. Both 
cross and longitudinal feed clutches are operated by a single 
lever. An interlock prevents the possibility of engaging 
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thread and feed mechanisms at the same time. This provides 
adequate protection for the feed gears. 

Any standard type motor that has a capacity of five horse- 
power and does not exceed a speed of 1,200 r.p.m. can be 
used to drive this machine. The motor is mounted on the 
headstock and drives through an endless belt with an idler. 
The idler pulley and bracket are mounted on the motor plate, 
making the entire unit self-contained. Either chain or geared 
drive can also be furnished. 


A Heavy Duty 32-in. Crank Shaper 


HEAVY duty crank shaper for railway practice has 

been added to its line of shapers by the Stockbridge 

Machine Company, Worcester, Mass. The crank 

wheel has been designed to eliminate overhang and increase 

its rigidity when operating at long strokes which tends to 
eliminate the gouging of the tool into the work. 

The bull gear in this shaper is carried between two bear- 

ings, the usual hub bearing on one side and an outer sup- 

port or ring bearing on the opposite side. This outer bear- 
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Double Bearing for the Bull Wheel Which Eliminates the Overhang 


ing is on the inside of the column, placed close to the rocker 
arm and consists of a ring fitted into the column. The full 
diameter outer journal of the bull gear revolving in the 
ring bearing is lubricated by means of rollers running in an 
oil well. The additional rigidity obtained by the use of the 
two bearings, as described above, is of great value, not only 
under heavy roughing cuts, but also in wide finishing cuts 


where freedom from chatter is essential. The bull gear and 
pinion have helical teeth. 

The ram is a box section, heavily ribbed, and has square 
guides. The wear is taken up by two full length solid gibs 
without the use of packing. The taper gib on the rear and 
the flat gib on the front are both provided with planing 
strips to take up the wear. The gibs are both bolted directly 
to the column. The ram can be positioned and adjusted to 
any length of stroke without stopping the machine. It is pro- 
vided with eight speeds. 

The head has a graduated swivel for setting to any angle 
and is provided with a clapper box of improved design with 
a planer type solid binding clamp. The clapper is fitted with 
straps and bolts instead of the usual tool post. The tool head 
is provided with a rapid hand traverse. 

The crossrail is of the three-track type and is elevated by 


The Motor Drive Arrangement and Operating Handies Are Within 
Easy Reach 


two screws instead of the usual single screw. The saddle : 
is held in position by two square taper gibs and a third gib 
at the bottom prevents lifting. 

The table has two working sides and can be easily removed 
for clamping work direct to the saddle. It is bolted to the 
saddle and hooked over it, thus taking all thrust of the 
cutting tool against solid metal and relieving the knee bolts. 
The top of the table has clearance to allow T-bolts to be 
placed from either end. The table support gives a bearing 
to the full width of the knee and is provided with an elevat- 
ing screw. 

The cross feed operates only on the return of the ram 
and cannot be fed on the stroke, thus eliminating all danger 
of breakage from this source. The feed is automatic and 
can be varied or reversed while the machine is in motion. 
Its amount is not affected by changing the direction. The 
table is fed in either direction by simply throwing a handle 
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to the right or left. This handle is located in a convenient 
position for the operator. . 

The movable jaw of the chuck is made in halves. Each 
- half swivels and is independent of the other, permitting taper 
or irregular shaped work to be held rigidly. Two adjusting 
screws are provided for each half jaw. The base is heavy 
and is extended to provide a support directly under the body 
jaw. The swivel base is graduated. A single or double 
screw vise may be substituted if desired. 

The speed box is of the selective sliding gear type, with a 
ball shift, and has four changes. The gears are steel, heat 
treated and run in grease. The teeth are chamfered to permit 
easy shifting. Means are provided to prevent idling of the 
back gear shaft when the machine is running on a belt. 
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The belt drive is by a constant speed pulley, fully enclosed, 
direct from the main line. The friction clutch and brake 
for starting and stopping are controlled by a horizontal lever 
within easy reach of the operator. The ram can be moved 
back and forth by this same lever for setting up work. A 
hand wheel is also provided for fine settings. The motor 
drive consists of a constant speed motor mounted on an 
extension of the base of the machine. The motor is con- 
nected to the gear box through gearing. Any alternating or 
direct current motor having a speed of from 1,700 to 1,800 
r.p.m. is recommended. 

Special attachments for railroad work, including an ex- 
tended circular feeding head for locomotive driving boxes, a 
shoe and wedge chuck and jib crane, can be supplied. 


The Dexter Valve Reseating Machine 


HE Leavitt Machine Company, Orange, Mass., has de- 
veloped what is known as the Dexter valve reseating 
machine, which is designed particularly for use around 

railroad shops and power plants. Any type of valve may 
be quickly reseated by this machine without removing it 
from its pipe connections. ‘This reduces the time element 
to a minimum. 


The machine is simple to operate. The tool is attached 
to the valve by means of the universal chuck principle which 
is similar to the usual type of lathe chuck. The jaws of the 
machine are simultaneously adjusted to the valve casing by 
rotating the scroll of the chuck. This accurately centers the 
machine with the tool shaft in perfect alinement. A cutter, 
suited to the type of valve to be reseated, is fastened to the 
end of the tool shaft, which is then run down to the valve 
seat and rotated by a bevel pinion and gear. A bearing 
sleeve supports the tool spindle practically its entire length, 
which strengthens the tool shaft and keeps it perfectly in 
line regardless of the strain on it. This adds greatly to the 
life and usefulness of the machine. The bearing sleeve with 
the tool shaft slides through the chuck and with the cutter at- 
tached is instantly lowered to the valve seat. The cutter is 
fed into the valve seat until the seat is perfectly true and all 
defects removed. This saves the cost of the valves and also 
the cost of taking out leaking valves and putting in new ones, 
which in many cases is more than the cost of the valves. The 
steam and water which had been wasted because of leaking 
valves is now saved. 


Valve from lts 


This Machine Reseats Valves Without Taking 
Connections 


A Welding Electrode Holder Which Does Not Heat 


NEW type of welding electrode holder has been de- 
A veloped by the Gibb Instrument Company, Bay City, 
Mich., with the object in view of overcoming heating. 
In the past, electrode holders for spot welding have heated 


This Holder is Made from Aluminun and Weighs 15 Oz. 


up to the extent that the welding had to be discontinued to 
give the holder time to cool. This has been due particularly 
to connecting the leads to the holder internally and to the 


poor conductivity of the material used in the tool. This 
source of trouble has been eliminated by using outside con- 
nections to substantial, but light material of high conduc- 
tivity. The handle of the holder is air cooled by means of 
a fiber cylinder, which permits free circulation of air through 
the handle. 

The various members are made from aluminum casting: 
and the holder weighs but 15 oz. This light weight does not 
readily tire the operator. One of the characteristics oi 
aluminum is its high electrical conductivity which result: 
in reducing the heating to a minimum. 

Frequently the wire electrode is used to the last fraction 
of an inch and an arc is drawn on the holder, or the wire 
may slip between the jaws. This need occur but a few 
times before an entirely new holder is necessary. Renewable 
copper jars are provided for this contingency. The spring 
under the fiber thumb piece can be quickly interchanged 
when worn out and is kept cool by exposure to the air. The 
interchangeability of parts prolongs, the life of the holder. 


4) 


June, 1924 


RAILWAY MECHANICAL ENGINEER 


373 


Geometric Adjustable Collapsing Rotary Tap 


HE Geometric Tool Company, New Haven, Conn., has 
to offer a Geometric tap which can be used as a hand 
or automatic drilling machine. The tool is compact, 

‘simple to operate, and requires very little operating space. 
Its capacity is from one inch up. 

The tap is simple in contruction, consisting of five units 
only. The parts subjected to wear are hardened and 
ground. The chasers are quickly removed for grinding or 
renewal by taking off the cap on the front of the tap. They 
are also provided with a micrometer for adjusting them to 
produce a tight or loose thread and may be expanded with- 
out slowing down or stopping the machine spindle. 

The flange trip is operated by coming into contact with 
the closing forks, or collar attached to the machine and the 
opening and closing of the tap is controlled by the flange. 
The trip is set for the exact length of thread required and 


Le Blond Self-Spacing 


N improved type of lead screw support has been de- 
veloped by the R. K. Le Blond Machine Tool Com- 
pany, Cincinnati, Ohio, which has been added to its 

heavy duty lathes as regular equipment. The principal 
features of the design are its automatic action and massive 
construction. 

The carriage, as it travels along the bed, automatically en- 
gages such supports as it may come in contact with, carries 
them to the end of the carriage travel and upon return re- 
leases them in their respective initial positions. They are 
never pushed along and left at the ends of the bed as is the 
case with supports of the ordinary type. Consequently it is 
never necessary for the operator to move them along the bed 


IZR. 
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when it strikes the work, the chasers recede automatically, 
permitting the withdrawal of the tool. 


The Chasers Can Be Expanded Without Changing the Speed of 
the Machine Spindle 


Lead Screw Supports 


released. Each pawl carries a release pin so located as to 
engage a similar pin fixed in the bed. As the support is 
carried along, these pins come into engagement, their en- 
gagement immediately releases the pawl from the locking 
stud and the support is left in its proper position. The pawl 
release pins and the bed pins are of varying lengths, in pairs, 
so that each pawl pin is engaged only by its corresponding 
bed pin. By this arrangement the supports are dropped in 
order in their respective positions. 

With this type of support the lead screw is at all times 
rigidly supported at proper intervals. Consequently the 
alinement and accuracy of the screw are indefinitely main- 
tained. 


A Le Blond 36 in. Heavy Duty Geared Head Lathe Equipped with Self-Spacing Lead Screw Supports Which Automatically Return to 
Their Initial Positions 


by hand, which, being a rather laborious procedure, is often 
neglected, so that the benefit of the lead screw support is 
entirely lost. 

The action of the Le Blond supports is extremely simple. 
Each support is provided with a spring controlled hook pawl. 
This pawl engages a hardened locking stud on the carriage, or, 
as is the case when more than two supports are furnished, a 
similar stud on the adjacent support. The pawl and stud 
provide a positive lock that will stay in engagement until 


In addition to providing an effective supporting means 
for the lead screw, these supports also serve the feed rod 
and the spindle control rod. All three have generous babbitt 
lined bearings in the supports. The supports themselves 
are of heavy section and take an unusually wide bearing on 
the front shear of bed. This feature contributes materially 
to the ease with which the supports may be moved along 
the bed without the binding and chattering heretofore char- 
acteristic of lead screw supports. 
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A Six-Foot Ball Bearing Radial Drilling Machine 


HE Dreses Machine Tool Company, Cincinnati, Ohio, 

has recently added to its family of drilling machines a 

6-ft. multi-duty ball bearing radial drill press. The 
designer of the machine has developed a number of safety 
features, such as the entirely enclosed gearing, fool-pronf 
elevating mechanism, simplified lubrication and a large 
factor of safety in the details. 

The head is entirely enclosed and is mounted on three 
bearings, two in front and one back of the arm, thus dis- 
tributing the torsional strain when drilling, over the entire 
arm. It is clamped by means of a single lever, conveniently 
placed at the lower left corner, which actuates two widely 
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O.CINCINNATLUS A 


Radial Drill With an Interiocked Arm Clamping and Elevating 
Mechanism 


separated screws, thus drawing the head up firmly against 
the lower guide rail. This feature assures proper alinement 
of the spindle. The traverse of the head is obtained with 
the greatest of ease by means of a hand wheel placed at the 
lower right corner, operating through a full ball bearing 
traverse mechanism. 

The lubrication of the head is obtained by means of a 
combination of splash and force feed. The forward and re- 
verse gears and frictions run in a separate oil bath. The 
back gears and spindle drive gears are oiled by means of 
a power-driven pump, which draws the filtered lubricant 
from a reservoir and forces it through a visible glass sight 
on top of the head. The lubricant then cascades over all 
gears and bearings, and finally returns to the reservoir where 
it is filtered and recirculated. The spindle and all feeds 
and traverse mechanisms are oiled by means of a tilting 
hopper, which distributes a predetermined amount of filtered 
oil, taken from the circulating pump supply. This hopper 
is manually operated by a lever conveniently placed on the 
outside of the head. All the operator has to do is to turn 
the lever down, hold it there an instant, and then release it. 
It automatically returns to its former position. 

The spindle of large diameter high carpon steel, runs in 
renewable phosphor bronze bearings. The thrust is taken 
on two ball bearings. The rack is cut directly on the heat- 
treated alloy steel spindle sleeve, insuring a wide bearing for 
the rack pinion, and bringing the point of pressure close to 
the center. The rack pinion, also of heat-treated alloy steel, 
has a form of tooth which eliminates the undercut usually 
found below the pitch line on small diameter pinions. 


The tapping, starting and stopping mechanism is of the 
frictional type, is embodied in the head and is operated by 
the horizontal lever shown below the arm. The double ex- 
panding frictions are of large diameter and are said to 
engage and disengage under the heaviest loads without noise, 
chatter or shock. The bevel gears are steel, heat treated and 
hardened. The entire mechanism runs in oil. 

There are four changes of speed in the head, obtained by 
two levers conveniently placed at the lower left corner. This, 
combined with eight changes in the speed box, gives thirty- 
two spindle speeds. The driving gear, with two long tool 
steel keys for driving the spindle, rests on an annular ball 
bearing placed well inside the gear, thereby eliminating ob- 
jectionable overhang. 

Fifteen feeds for the spindle are available, five of which 
are tap leads for 8, 111%, 14, 18 and 27 threads to the 
inch. They are prominently indexed, showing feed per 
revolution of the spindle. The arrangement includes a 
safety friction interposed in the drive in addition to the 
large friction quick return. 

The friction clutch is of the quick-return type, which can 
be easily adjusted from the outside with a screw driver. It 


Rear View of the Head 


is operated by four levers, any one of which operates the 
clutch. The dial of the automatic trip and depth gage is 
graduated in even divisions, avoiding complicated reading 
should the depth desired exceed one complete revolution of 
the rack pinion. The trip may be instantly set to disengage 
the feed at any position in the entire range of traverse. All 
depths are set to read from zero, and the trip may be passed 
at any set position by a pull knob. A safety trip is pro 
vided at each end of the spindle travel. 

There are eleven annular and three thrust ball bearing: 
used in the head construction. . The annular bearings are 
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standard sizes and are mounted according to the best stand- 
ard practice. 

The top cap on the column is entirely enclosed and all 
gears are made of high carbon steel mounted between sub- 
stantial ball bearings to insure rigidity. The entire mechan- 
ism is lubricated by three large glass oilers. 

The miter gears back of the arm and inside the column are 
drop forgings, heat treated and hardened, and are mounted 
on ball bearings. The long hub of the gear which drives the 
vertical shaft in the column, is fitted with a longitudinally 
yielding contact, which eliminates improper meshing of the 


The Constant Speed Motor Drive 


gears, prevents the weight of the heavy shaft riding on the 
gear teeth, and compensates for wear between the column 
and stump. 

The completely enclosed speed box is of the cone and 
tumbler type, operated by a single lever. It is clearly indexed 
and the speeds are arranged in successive progression, elim- 
inating the necessity of the operator observing the index 
whenever he wishes to increase or diminish the speed. The 
shafts are heat treated alloy steel, and are ball bearing 
mounted. The gears are wide faced, hardened forgings, and 
the tee.h are of the 20-deg. involute chamfered form, assur- 
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ing strength and easy engagement. To overcome shock when 
changing speeds, during the shift the machine is always run 
at the slowest speed by means of a self-releasing overtake 
clutch. The entire mechanism runs in an oil bath. 

The arm is of the box parabolic section. The lower rib is 
double ribbed, giving the greatest resistance to bending and 
torsional strain. It is equipped with a fool-proof elevating 
and lowering mechanism and has an automatic trip at both 
extremes. One lever, within reach of the operator from 
his position in front of the machine, unclamps, elevates or 
lowers and then securely clamps the arm by a single move- 
ment. In addition to this safety device, the gearing auto- 
matically disengages should any obstruction be met in elevat- 
ing or lowering. The lowering speed is twice the elevating 
speed. 

The column is composed of two parts. The inner mem- 
ber is bolted to the base and reaches to the top of the outer 
sleeve. “Both members are liberally ribbed in the planes of 
the greatest stress and the annular and thrust loads are taken 
on roller and ball bearings. 

The base is rigidly constructed on the full box section 
principle, is deep in section and well ribbed both longitud- 
inally and transversely. A liberal oil channel encircles the 
entire base, thereby allowing the lubricant to return to the 
reservoir from both sides. 

The operation is convenient and simple. The operating 
levers on the head are within a radius of 17 in., yet are 
not crowded, each lever having ample hand room and operat- 
ing clearance. The levers at the base of the column, includ- 
ing the speed box, the column clamp and the new combina- 
tion arm clamp and elevating handle, are also all within a 
17-in. radius. | 

The rigidity of construction, the extraordinarily wide 
face, coarse pitch steel gearing, the heavy, well-supported 
shaft mounting and over-size ball bearings for the entire 
drive combine to make this a powerful machine. It may be 
driven by a belt through a speed box, by a constant speed 
motor and speed box, or by a variable speed motor drive. A 
plain box table is regularly furnished with the machine but 
a universal table can be furnished if desired. 


An Acme Four-Spindle Screw Machine 


HE National Acme Company, Cleveland, Ohio, has 
added to its list of machine tools a 2-in. size automatic 
screw machine. This tool in principle is similar to the 

3-in. and 4-in. machines, which were described in the May, 
1922, issue of the Railway Mechanical Engineer. The ma- 
chine is equipped with adjustable taper bearings, extra wide 
forming and cut-off slides, double decked toolholders, a new 
stvle finger holder and a hand chucking device, which are not 
found on the 3-in. and 4-in. sizes. 

The friction in this machine is reduced to a minimum by 
means of taper bearings, which provide adequate adjustment 
for wear. Work may be accurately machined because of this 
mechanical improvement. The spiral and helical gears are 
all hardened and ground and tend to give a more positive 
drive and glecrease the noise. The machine is provided with 
extra wide forming and cut-off slides. The object of this 
improvement is to provide for the use of the double-deck tool- 
holders and to permit the taking of heavier cuts. These 
slides run between hardened and ground tapered gibs, and 
are operated directly from a cam instead of through a com- 
pound lever, as is the case with the larger machines. Double- 
decked toolholders are mounted on the forming slide. This 
toolholder permits forming operations in both the first and 
second positions without the use of a top slide. 

These finger holders on the 2-in. machine, are adjusted 


to give the proper tension on the work and, at the same time, 
are so arranged that they cannot fly open when feeding the 


An Acme Screw Machine Provided with a Double-decked Toolhoider 


stock or when operating at a high spindle speed. The ma- 
chine is also equipped with a hand chucking device. 
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Blacksmith Forge Equipped with Pressed Steel Hearth 


NEW feature, consisting of a pressed steel hearth in 
A place of the three-piece construction formerly used, 
has been introduced by the Buffalo Forge Company, 
Buffalo, N. Y., in its line of blacksmith forges, one of which 
is shown in the illustration. This has resulted in a stronger 
hearth, which is more durable and has a better appearance. 
The other features that have been common to these forges, 
such as the angle iron legs, hand blower, rolled steel hood 
and cast iron fire pot have been retained in the new, design. 
- The hearth, as it is now built in these forges, is 30 in. 
square. The water box is 24 in. by 10 in. and is also of 
pressed steel construction. The old hearth was made in 
three separate pieces consisting of the bottom, the sides and 
a reinforcing ring or plate for the fire pot. In this type of 
construction the sheet steel side and bottom plates were 
seamed or welded together, the bottom piece being made of 
heavy sheet metal and the sides of lighter material. The new 
hearth has been designed to eliminate the difficulty caused 
by the loosening of the bottom and side plates in the older 
type of construction. This loosening was usually followed 
by the formation of rust in the seams and consequent corro- 
sion. The new hearth and water pan are built with rounded 
corners and there are no joints to cause trouble. 

A further advantage of the pressed steel construction is the 
use of one gage metal throughout. The sides and bottom are 
made of 12 gage sheet steel, which provides for greater 
rigidity and strength in the hearth. A crimped edge has 
been substituted for the reinforcing ring of the fire pot, which 
provides sufficient reinforcement in itself. Another im- 
portant feature of this construction is the fact that greater 
simplicity has been obtained. The hood furnished with 
these forges is made of rolled steel in two halves, which are 
spot welded together. The legs are made of angle iron and 
are flared at the bottom. The fire pot is cast iron. 

This company has also adopted a one-piece construction 
of similar design for its line of rivet forges, hand and power 
blowers. This is intended to take the place of the cast iron 
construction formerly employed and the built-up steel hearth. 


As in the case of the line of forges illustrated, the other 
characteristic features will remain unchanged. With the 
exception of one line, known as the 700, all of these forges 
are equipped with New Departure bearings in „the blower 
heads. The 700 line is furnished with plain reamed 
bearings. 


The gear ratio on all the forges is 47%4 to 1. A plain 


A New Hearth of One Plece Construction Has Given Additional 
Strength to These Forges 


sliding ash pit cover is furnished on all the forges, with the 
exception of the No. 222 forge, which is equipped with a 
balanced ash pit cover. The blower crank may be turned 
backward or forward with equal blast on any of the various 
types, and the fan cases are so designed that all excessive 
churning is avoided. 


Hydraulic Flanging Press of the Built-up Type 


LINE of hydraulic flanging presses of the built-up 
type, in four sizes, has recently been brought out by 
The 


the Watson-Stillman Company, New York, 


Press with Two Upper Vertical Rams, a Lower Vertical Ram and 
a Horizontal Ram 


main frame of the press is built in sections, securely bolted 
together, a construction in which many of the faults found 
in making the main frame in a single casting are overcome 
by such a design. 

The frame is exposed to comprehensive strains only, which 
has permitted the use of a lighter section. All tension strains 
are taken up by the two heavy columns or bolts which secure 
the two parts of the main frame together and the deflection 
is thus reduced to a minimum. With this construction, in 
case repairs to any part are necessary, or replacement of the 
main cylinders is required, it is necessary to renew the one 
part only. 

The return stroke of the main rams is effected by a draw- 
back cylinder below the top of the frame. This reduces the 
overall height of the press, making it possible to install the 
machine in restricted quarters. It also facilitates‘the mount- 
ing of a swing crane on the top of the press for the handling 
of materials. 

The presses are usually fitted with two upper vertical 
rams, one lower vertical ram and one horizontal ram. The 
main cylinders are connected through special filling valves 
to the main pressure line, thereby increasing the speed of 
the ram and at the same time reducing the consumption of 
high pressure water. They are made in four sizes with total 
pressures on the vertical cylinders of 150, 200 and 300 tons 
capacity. 
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Promoting Economy in Paint Distribution 


A AINT has always been a source of more or less 
trouble for the railroads to handle at points where 
it is kept in storage and used periodically. The 

usual practice has been to receive and hold this material 
in barrels, a practice which has resulted in much wast- 
age from broken or sprung barrels and also in trouble 
owing to the tendency of the pigments to settle. Where 
agitation has been attempted this has been accomplished 
by loss of paint owing to chemical and physical changes 
resulting from contact with air, while at the same time 
loss has also resulted from the primitive methods of measur- 
ing out the oil in small lots. 

These problems have been solved on a large railroad by 
the installation of a series of five combined mixing tanks and 
measuring pumps, as shown in the illustration. Each of these 
| tanks consists of a steel cylinder of sufficient capacity to hold 

all of the paint of one kind desired and keep it from contact 
| with the air at all times. Each cylinder is equipped with 
an agitating device and all of the cylinders are arranged in a 
row so that all agitators can be operated from one shaft, 
which, in turn, is operated by an electric motor. In addition, 


each cylinder is equipped with a self-measuring pump sim-. 


llar to pumps in use for distributing oil except that the 
pumps, of necessity, are specially designed for handling 
paint. All of the tanks are filled from a pipe line which 
y avoids any wastage of oil in this operation. The tanks are 
so arranged as to require one, when securing paint, only 
to turn on the electric motor momentarily and then to 
measure out the required quantity of paint by means of the 


A Die Screw Adjustment for 


N accessory for use in connection with its pneumatic 
riveter, has recently been developed by the Hanna En- 
gineering Works, Chicago, Ill., the use of which makcs 

possible exceptionally rapid die screw adjustment. The 
mechanism allows the riveting machine to be employed on 


A Die Screw Adjustment Device Which Reduces Labor and Time 
to a Minimum 


hand-operated, self-measuring pump, situated on the ground 
level at one side of the tank. This equipment is the product 
of the S. F. Bowser & Co., Ft. Wayne, Ind. 


A Battery of Paint, Oll and Mixed Paint Equipment Ready for Use 


the Hanna Riveting Machine 


work of varied plate thicknesses, with very little loss of time 
in adjusting the dies at each new grip. With ordinary varia- 
tions in thicknesses of plates on the Hanna pneumatic riveter 
it is not necessary to readjust the die screw. This is pro- 
vided for in the riveter by a patented mechanism that de- 
velops a predetermined pressure uniformly throughout the 
last half of the piston stroke, or the last 14 in. (1 in. in 
machines of 100 tons and over) of rivet die travel. The 
motion is a combination of toggles merging into a lever 
action. It autcmatically applies sufficient pressure and fol- 
lows up the shrink of the rivet under full tonnage until it 
is cool enough to have taken its set. 

In large variations in thicknesses of plate the new die 
screw adjusting device reduces the labor and time to a 
minimum. A few pulls on the ratchet handle advances the 


die screw the desired amount in an exceedingly short time, 


thereby avoiding the interruption of the continuous opera- 
tion of the riveter. If no adjusting device is provided and 
the die screw adjustment is necessary, it must be made with 
a pair of tongs, as the screw itself naturally becomes too 
hot to turn by hand. 

The actual details and working mechanism of this die 
screw adjusting feature are clearly shown in the illustration. 
The rotation of the ratchet handle causes the large ratchet 
gear to rotate. Motion is transferred through an idler gear 
to the vertical gear, which is attached rigidly to a vertical 
gear shaft. This shaft is securely fastened by a pin to the 
upper end of the die screw, which it rotates. The vertical 
gear, the idler, the plunger, and the die screw form a single 
unit, which reciprocates with the mechanism. The ratchet 
gear is of such length that the idler can slide on it for the 
full stroke and remain enmeshed at all times. This mech- 
anism is an addition to the standard riveting machine built 
by this company. 
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The Bradley Sanitary Washfountain 


FOUNTAIN lavatory made of a concrete composition ing water for ten persons uses approximately three gallons 

material which is impervious to water and grease, and of tepid water per minute. A mixture of cold water at 50 

is suitable for use in railroad shops is manufactured deg. F. and hot water at 180 deg. F. produces a temperature 
by the Bradley Washfountain Company, Milwaukee, Wis. 
The concrete composition is treated by a series of special 
processes which hardens it and decreases its tendency to 
deteriorate with usage. i 

These fountains are so constructed that sanitary conditions 
about the room in which they are used are greatly improved. 
The fountains have no joints, corners, depressions, nuts, wash- 
ers or bolts where dirt may collect. They are circular in shape 
and their height from the floor is such that the elbows of the 
users extend over the wall of the fountain. This feature of 
construction catches the water drip and prevents the floor 
from accumulating dirt and waste matter. The fountains 
are kept clean by the sprays which have sufficient force to 
wash away soap suds and dirt. The waste pipe and con- 
necting fitting are two inches in diameter, which is large 
enough to carry off any accumulation of dirt, and greatly 
reduces trouble from this source. Any type of trap may be 
used. Each fountain has its own mixing device for hot 
and cold water but a wall, or thermostatic mixer, may be 
used if preferred. 

The water supply pipe is 14 in. in diameter and the foun- 
tain consumes a minimum amount of water. Attached to | 
the end of the pipe is a ¥%-in. discharge valve. This size These Fountains Permit a Miximum Number of Users to Occupy 
pipe and valve require not more than 6 lb. water pressure a A OUTO per SPECE 
to supply an ideal spray for washing. If the water pressure 
exceeds 6 lb., the discharge valve will not open any more than of 115 deg. F., which is considered a comfortable tempera- 
necessary to provide a suitable spray. Such a spray furnish- ture for use. 


A Spray Gun with Few Wearing Parts 


NEW spray gun has been developed by the De- guns developed by the DeVilbiss Manufacturing Company 
Vilbiss Manufacturing Company, Toledo, Ohio, which during the last 14 years. 
embraces mechanical improvements of design and This type of gun has many leading feature advantages. 
All nozzle parts are self-centering, with fluid tip and ar 
cap being held in positive concentricity at all times, making 
it impossible for nozzle to get out of alinement even when 
parts are interchanged. The spray head can be quickly 
detached and a different head replaced to suit the grade of 
paint being used. One model, with a variety of nozzle 
sizes, enables the operator to use material of all kinds on all 
classes of work. The number of parts and wearing points 
is small. There is only one pivot bearing and no yokes. 
links, pins or push rods. All the moving parts are enclosed 
and protected, thus prolonging the life of the tool. The 
fluid tip is made of nickel alloy steel, which is heat treated 
and ground. All parts are interchangeable, which permits 
quick repairs. , 
The spray gun is equipped with a revolving air cap which 
produces a horizontal or a vertical wide, fan spray, or 4 
round concentrated spray as the work for which it is being 
used may require. The revolving air cap produces a per- 
fectly atomized, uniform spray under all conditions, with 
the lowest possible combination of air and fluid pressure 
without splitting or a heavy center. The spray gun has : 
quick fluid needle adjustment, giving the operator instar- 
taneous control of the fluid. There is no dripping of m:- 
terial from the nozzle due to the positive fluid cut-off at the 
nozzle orifice. The fluid is guided through the spray gun by 
| a short, unobstructed passage, which results in the e 
ives Instantaneous Control of the Fluid coming into contact with only three parts of the gun: namel”. 
By jee sage een the bere of the spray head, the fluid tip and the needle. It 
construction that insure simplicity of operation, cleaning is said that the gun can be taken apart in less than 15 s. 
and maintenance. It embodies the best points of all the spray cleaned in 1 min., and reassembled in 20 sec., which is an 
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important item considering the many times that the fluid 
passage and the gun may be stopped up by foreign substance 
in the fluid. The grip of the tool is modeled after the grip 
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of an automatic pistol which gives perfect balance. This, 
combined with extremely light weight and free trigger action, 
provides for easy, non-tiring operation. 


An Elliptic Spring Forming Machine 


the market by Joseph T. Ryerson & Son, Inc., Chi- 


A‘ elliptic spring forming machine has been placed on 
cago, which in general consists of a heavy table, upon 


A Spring Forming Machine Adaptable to Rallway Practice 


A Boring and Facing Machine 


A BORING and facing machine developed especially 
A for locomotive driving box work has been designed 
and put on the market by William Sellers & Co., Inc., 
Philadelphia, Pa. The machine has a special boring bar 
and a self-centering chuck for holding the boxes. It is a com- 
paratively simple tool of heavy construction, is conveniently 
arranged and easy to operate. 

The driving box is mounted in the chuck on the rotating 
table and bored and faced at the same time. This set-up re- 
duces the cutting time to a minimum. The box may be 
shifted to a new center while still clamped in the chuck, and 
the edges of the crown brass relieved to give clearance. 

The boring bar is carried by a long steel slide of rectan- 
gular section. The boxes are faced by means of a heavy steel 
horizontal arm also of rectangular section, carried in a 
massive slide with a vertical adjustment on the upright. 

The guides for both the boring and facing slides are ex- 
tremely long to insure accuracy and durability and shoes are 
provided for taking up wear. The boring and facing rams 
are provided with both vertical and horizontal power feeds. 

The revolving table is supported on an annular bearing, 
well lubricated, and has a large center spindle with a taper 
bushing which is provided with adjustment for wear. The 
spindle has a collar at the lower end to prevent lifting under 
heavy facing cuts. The chuck which is permanently attached 
to the table, is designed so that boxes may be bored and 
faced, the edges relieved and an oil space cut out in the top of 
the crown bearing, all at one setting of the jaws, without 
loosening any bolts or clamps. Two sets of clamping jaws 
center the box laterally and all four jaws are operated by a 
single crank. A stop is provided for the top of the box, 
which is thus held firmly by five jaws. 

There are two sets of cutters, a double-end cutter for 
roughing and a single-end cutter for finishing. Both sets of 


which is mounted a flexible steel band of chain links held at 
the ends by a double set of springs. Back of the flexible band 
are two supporting blocks, moved out or in by right and left- 
hand screw and hand wheel to regulate the effective length 
of the band. 

In operating, the hot leaf to be formed and the cold leaf 
which fits next to it in the completed spring, are placed 
on the table together, centered by their nibs. The hot leaf 
is placed against the chain and the cold leaf next to the cross- 
head. Pneumatic or hydraulic pressure forces the crosshead 
and springs against the chain. The hot leaf forms accurately 
against its mate as a result of the resistance of the flexible 
chain to the crosshead pressure against the spring leaves. To 
give the hot leaf camber, adjustable dies on the crosshead are 
set to deflect the cold leaf the proper amount, thus reducing 
the curvature of the hot leaf sufficiently to produce the desired 
camber. 

The leaves formed by this machine are free from twisting 
or warping and any twists that may have been in the original 
bar are removed. The operation of the machine is pneumat- 
ically controlled which provides a means of forming the 
elliptic springs which provides a rapid and accurate method 
of production. 


for Locomotive Driving Boxes 


cutters have micrometer adjustments and means for securely 
clamping in position. 


Seliers Boring Mill With a Seif Centering Driving Box Chuck 
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. A variable speed direct-current motor is recommended for 
driving the machine. This facilitates changing speeds and 
provides for quick stopping by dynamic braking. If direct 
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current is not available, the machine may be provided with a 
speed change box and driven by a constant speed alternating 
current motor, or by a single driving pulley. 


Portable Arc Welder Adapted to Short or Long Leads 


. A. PORTABLE arc welder, capable of delivering continu- 

A ous power and permitting rapid production, with either 

high current and large electrodes, or low current and 

small electrodes, has been put on the market by the General 
Electric Company, Schenectady, N. Y. 

This welder is a two-unit set, consisting of a motor and 
a generator. The generator is self-excited, thereby eliminat- 
ing the necessity for a separate exciter. All regulation of 
current is accomplished by turning a hand wheel on the 
generator. A self-adjusting, stabilizing reactor is provided, 
which automatically steadies the arc under all welding 
conditions. 

The machine can be used with any of the commercial sizes 
of metallic electrodes, from 1/16 in. to 14 in. in diameter. 
Generator voltage can be adjusted to suit the character of 
the work. High voltage for complete penetration on heavy 
work and low voltage to prevent burning through on light 
work are thus secured at will. Any value of current between 
75 and 300 amperes can be obtained in a large number of 
steps between these limits. 

Among the operating advantages of this outfit are: An arc 
easy to start and maintain, roller bearing wheels, holes in 
base for crane hooks and adaptability to long or short leads, 
for working close by or at a distance from the set. Among 
the mechanical features are included motor and generator 
insulation designed to withstand severe operating conditions 
under which ordinary insulation fails. The bearings are 
waste-packed and oil cannot be spilled if the set is tipped 
when being moved. 

The generator is a two-pole, self-excited, constant-energy, 
single-operator machine, with a dual magnetic circuit de- 
signed to operate at 60 volts open circuit, and 20 to 25 volts 


under load. It is rated at 200 amperes for continuous serv- 
ice; 250 amperes for one hour, and 300 amperes for short 
periods. The motor is a standard General Electric 10-hp. 
unit. The complete set has three bearings, the two units 
being close-coupled by a solid flange coupling. All parts, 


A General Electric Two-Unit Set Portable Arc Welder 


including generator, motor, generator contro] panel, motor 
starter and stabilizing reactor, are mounted on a welded 
structural steel base of rigid construction and light weight. 
The assembled unit is about 63 in. long, 29 in. wide and 47 
in. high, weighing about 1,600 Ib. 


Development in Metal Cutting Torches 


HE Alexanuer Milburn Company, Baltimore, Md., has 
perfected what is termed a super tip for oxy-acetylene 
cutting apparatus, which embodies all the desirable 

features of the standard tip and has a number of additional 
advantages that are distinct improvements. 


A Tip Designed for Fast Cutting and Economical Use of Gases 


This tip is designed so as to permit super-mixing of the 
gases and preheating of the cutting oxygen, as well as to give 
added velocity and penetration to the preheating and cutting 


jets. It is provided with a renewable seat at a fraction of 
the cost of a complete tip, thus rendering it unnecessary to 
re-machine or discard the used tips. This renewable seat also 
facilitates cleaning and maintenance. In the standard tip 
the seat could be refaced by taking off a thin cut on a high 
speed lathe, but if the lathe was not available, the seat 
could not readily be refaced which would hinder production 
in an emergency. 

The mixture of the preheating gases takes place in multiple 
passages in the renewable seat. These gases then pass into 
an annular passage where they are given a swirling motion 
and an additional mixing. The gases are again separated 
and expanded into enlarged multiple passages leading to the 
orifices in the tip proper. Here the preheating flames are 
projected with an increased velocity inclined toward the high 
pressure oxygen jet, which results in a speedier cut, a nar- 
rower kerf and a material saving in gases which are desirable 
features in railway practice. | 

Comparative cutting tests with the old standard tip show 
that the super tip is able to bring about a saving of approxi- 
mately 18 per cent in the cost of operation. The super tip 
with the renewable seat is interchangeable with all sizes of 
Milburn cutting tips and will fit all of that company’s 
torches manufactured since 1916. 
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A 65-in. Diameter Lifting Magnet 


A an ING magnet adaptable for heavy work around a day service is about 4,000 lb. This requires an average con- 


foundry, store house, scrap yard or a metal yard has 

been added to its line of electrical products by The 
Ohio Electric & Controller Company, Cleveland, Ohio. It is 
identical in construction with 45-in. and 55-in. magnets 
manufactured by the same company, except that the center 
pole is held in place by three 2-in. studs which replace the 
center pole supported by a single large bolt cast into the 
magnet. 

Difficulty has been experienced with the smaller magnets 
from accumulations of carbon dust on the terminal insulator 
which caused flash overs to ground and left a carbon path 
which eventually led to a permanent grounding and ruined 
the insulator. This has been overcome on the 65-in. magnet 
by placing a heavy insulator around the outside connection 
and terminal. The coil is brought into contact with the top 
and bottom of the case on surfaces large enough to conduct 
the heat to the outside of the case and radiate it to the at- 
mosphere. It is said that the magnet on the outside seldom 
reaches a temperature of more than 40 deg. C. The coil 
itself, measured by the increase in resistance method, seldom 
goes above 80 deg. C. The result of this protection is a high 
average current which gives this magnet high all day aver- 
age lifting capacity which provides efficient and economical 
operation at any time. 

The center pole is held in place by three 2-in. diameter 
studs which are made of 314 per cent nickel steel. The cap 
bolts which hold the bottom ring in place are also made of 
3Y% per cent nickel steel. This feature tends to reduce the 
wear to a minimum. 

The illustration shows the magnet lifting 5,200 lb. of pig 
iron. This load was greater than the average capacity be- 
cause the magnet was cold. The average lifting load for all 


sumption of 67 amperes. 


The Center Pole is Held in Place by Three 2-in Studs 


The Gray Planer Equipped with a Self-Lubricating System 


PLANER designed primarily to meet the requirements 
of railroad shops has been added to its family of 
planers by the G. A. Gray Company, Cincinnati, Ohio. 

To this end the machine is built with great weight and 
rigidity to withstand the heavy cutting and rough use to 


around the planer. The clamping effect on both housings is 
automatically balanced and the rail is clamped to the inside 
edges of the housings, to bring the points of support as close 
together as possible and shorten the length of rail subject to 
bending stress when cutting. It can be raised or lowered by 


A Lubricating System Which Feeds Oil to Ail Parts of the Machine 


which it must be subjected. At the same time, in order to 
get rapid production, certain features have been incorporated 
in the machine which will permit the operator to change the 
setting of his rail and his heads quickly and without effort. 

The rail can be clamped or unclamped to the housings 
from the operator’s usual position and without walking 


a single motion of the rail-setter lever, which hangs within 
convenient reach of the operator. 

The single-shift rapid traverse will move the heads rapidly 
into place by the use of the traverse levers provided at the end 
of the rail within easy reach of the operator. The traverse 
is designed so that it is not necessary to disengage the feed 
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mechanism, nor will the hand crank revolve when the rapid 
traverse is in operation. The feed is of the dial type, but is 
not driven through a friction. It has a positive drive and 
can be instantly set to any amount up to 1 in. 

The machine is designed with safety clutches. If the 
operator attempts to raise the rail when it is clamped, a 
clutch slips, relieving the mechanism of undue stress. Or, 
if one head is fed into the other, a clutch in the feed drive 
mechanism, which is entirely separate from the traverse drive 
mechanism, immediately relieves the stress, eliminating any 
liability of damage to the machine. 

The machine is equipped with a lubricating system which 
supplies oil to all parts of the machine. The gear train 
runs in oil and filtered oil is pumped to each of the driving 
shaft bearings and to the vees. This insures proper lubri- 
cation over the entire surface of each vee irrespective of the 
length of the table and protects the vees against cutting when 
the machine is used for planing very short stroke work near 
one end of the table. The traverse, the feed, and other parts 
on the end of the rail are entirely enclosed in order to protect 
the operator and they also run in oil. The small oil cups 
have been eliminated by substituting one centralized oiler, 
which delivers clean oi] where it is needed. Centralized 
oilers are also provided on the side heads and on the top 
brace. l 

In order to afford a smooth drive which will continue to be 
smooth and which, if desired, can be used at the high cutting 
speeds desirable for planing bronze, the machine is built 
with a helical gear drive train throughout from the first 
pinion to the drive rack inclusive. Since helical gears are 
stronger than spur gears of the same width of face, this 
drive train affords unusual strength. The teeth are involute 
over their entire surface, thus insuring a rolling contact. 
The end thrusts of the intermediate gears are balanced, but 
that of the bull pinion and gear offset the side thrust of the 
tool. This side thrust of the cutting tool would otherwise 
tend to push the table up the vees, causing the tool to jam into 


A Bolt Turning Machine and 


HE machine illustrated in Fig. 3 is a development for 
T bolt turning which has been brought out by The Walter 
H. Foster Company, New-York. This machine con- 
templates turning the bolts on centers, from forged blanks, 


Fig. 2—The Foster Bolt Centering Machine Which Centers and 
Points the End and Face Under the Head of the Bolt 


and the cutter head is quickly adjustable for all sizes within 
the range of the machine. This adjustment is effected with- 
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the work. With its elimination it is possible to take much 
heavier roughing cuts. 

The bed of the planer is made double-length, so that the 
table does not overhang at the ends. This greatly relieves the 
usual excessive wear at the end of the bed, and is a protec- 
tion against accidents. 

The machine is equipped with a traverse motor which, 


The Gray Pianner Designed So That the Operator May Change 


Quickiy the Setting of the Rail, and the Heads 


although entirely disconnected from the line when not in use, 
starts instantly when a traverse lever is moved. The motor 
runs on ball bearings in grease. The control is entirely 
enclosed and is all metal, without relays, interlocks, resistors, 
or any delicate parts that might require attention. 


lts Auxiliary Centering Device 


out removing the head from the machine, a development that 
is a natural outgrowth of the bolt turning machines long 
furnished by this company for finishing rod and frame 
bolts. 


Fig. 1—View of Cutter Head Showing Relation of Cutter Blades 


to Bolts to Be Turned 


The former machines had the disadvantage that separate 


turning heads must be provided for nearly every size of bolt. 


These heads required a considerable investment and were 


| 


| 


| 
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hard to maintain, especially in the case of the heads for taper 
bolts. On the new machine the bolt is held on centers, with 


the driving spindle and floating chuck below and the cutter 


Fig. 3—The Foster Bolt Turning Machine Designed to Turn Bolts 
on Centers from Forged Blanks 


head feeding down over the bolt blank. The cutters are rela- 
tively narrow and the inverted arrangement not only permits 


O 
and Chips 
A Bronze Bearing 


Spiral Gear 
Or! Cover 


Fig. 4—The Construction of the Bed or 


the chips to drop clear of the cutter head directly into the 
chip pan but at the same time an ample flow of cooling com- 
pound can be turned directly on the cutters. The combined 
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result makes for higher turning speed and smoother work. 

A plan view of the cutter head illustrated in Fig. 1 shows 
the relation of cutter blades to bolts to be turned and to the 
controlling bar which is adjustable from straight to any taper 
desired within the range of the machine. This bar is hung as 
a loose pendulum from the upper member of the machine, 
thus adapting itself to any slight floating of the head in its 
gibs. The pawl which is attached to the operating ring of 
the cutter head in front of the taper bar, is in turn backed by 
a projecting shoulder on the head proper directly opposed to 
the pawl. 

Referring again to Fig. 3, it will be seen that the feed 
is through the lead screw A by means of an automatic nut B. 
From the nut the motion is transmitted through two guided 
push rods D to the cutter head. The nut B has a trip rod C 
extending down the left hand side of each station, which 
trips the feed, at any desired point by coming in contact 
with a stop adjustably mounted on the left hand housing. 
To accomplish the return there are two chains attached to 
the upper ends of the push rods. These chains in turn pass 
over a spool carrying a friction sufficiently powerful to return 
the head to its upper position as soon as the feed nut is 
tripped. 

The tailstock which carries the top center is adjustable for 
the entire length of the guides. The tailstock center and 
spindle is controlled by means of a wedge which, with a 
single horizontal motion, moves the center into position and 
holds it. The wedge is locked in position by a yielding 
device which follows up the spindle slightly in the event 
of the center hole being ridged and breaking down after the 
first few revolutions. 

The illustration in Fig. 4 shows the construction of the 
bed or chip pan. The steel driving spindles are of large 
diameter and have liberal bushed bearings above and below 
the main drive gears, which are of steel and bronze and are 
enclosed in oil tight cases. The main drive shaft is made 
in sections, connected by the Oldham type couplings, thus 
making each spindle a complete, detachable unit, which with | 
its gear case can be removed without disturbing any other 
part of the machine. 

To cheaply and accurately center these bolts, an auxiliary 
machine, illustrated in Fig. 2, was developed, which would 
center both ends at the same time, and to point the end and 
face under the head. The bolt blank is first placed in the 


Chip Pan on the Foster Bolt Machine 


centering chucks E and clamped by the lever F on the front 
of the machine. The center drills are then brought up by 
means of the hand lever G, either right or left hand lever 
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being used to operate both centers. The centered bolt is then 
lifted up and placed between the centers H on the top of the 
machine and the foot treadle J tripped, from which point 
this operation is automatic, allowing the operator to center 
the following bolt. 

The centering is done by two spindles with a standard 
centering tool in each, guided in bushings. The left hand 
spindle is provided with a stop so that this center may be 
maintained at the same depth in all bolts of the same size, 
thus fixing the amount faced off the head. The facing under 
the head is done with a roughing and finishing tool and on 
the point a form tool is used. All three of these tools are 
actuated from separate cams on a shaft at the back of the 
machine. This cam shaft is geared direct to the main spin- 
dle. The drive to the main spindle, hence the cam shaft, and 
the two centering spindles is through a jack shaft extending 
across the top of the machine. Between the jack shaft and 
the main spindle there are two changes of speed by slip gear. 
The main gears on the spindle are loose and provided with a 
clutch, which starts the operation when the foot treadle is 
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depressed. A timing disk keeps the clutch in engagement 
until the facing and pointing operation is finished and the 
tools are returned to their starting position. The rotation of 
this spindle then ceases until another bolt is ín position to 


be worked on and the treadle is again depressed. 


The centering machine will operate on bolts from 6 in. to 
25 in. long. To change from one diameter to another it is 
only necessary to change the driver, which is held on by two 
spring clamps, and slightly adjust the facing and pointing 
tools for the new size. To change the length of bolt, the 
pointing tool slide and its cam, the tail center and the right 
hand centering spindle are all arranged on one large slide 
which is brought up to the desired position by means of the 
screw and the crank, causing all three to move up together 
and saving time. Each has a small amount of independent 
adjustment for close setting or to compensate for worn tools. 
The tools and tool holders are simple and rigid and easily 
accessible. The machine is mounted on a heavy bed which 
in turn is mounted on a large chip pan. A compound coolant 
pump and tank are provided. 


Inserted Tooth Face Milling Cutters 


ANY inserted tooth cutter bodies are now in use, but 
trouble is encountered with them when removing 
metal at high speeds, especially with the Stellite cut- 

ting metal because of the resilient hammer blow on the cut- 
ting edge and the unusual shocks that the blades, cutter 
body and holding apparatus received. In an effort to over- 


come this difficulty a cutter head or body has been con- . 


structed by the Modern Tool Works of the Consolidated 
Machine Tool Corporation of America with all parts hard- 
ened because the accuracy of the slots, face and hole in u 
soft body cannot be maintained in use. 

When using a solid cutter it is apparent that the lengtn 
of the teeth projecting from the body of the cutter must be 
limited by the strength of the cutting metal, and when this 
tooth length is worn or ground off the entire cutter, includ- 
ing the body, of which no use has been made, must be dis- 
carded. During the life of a solid cutter, however, there is 
no possibility of a movement of the parts of the cutter from 
vibration. The entire surface of a solid cutter is hardened, 
which prevents damage to the clamping faces of the hole 


A Face Milling Cutter with the Blades Heid in Place by a Two 
Piece Clamp Drawn into Place by a Taper Wedge Bolt 


where it must fit the arbor, so that there is no loss of cutting 
efficiency because of the cutter not running true on the arbor. 

A standard size of slots in a soft body cutter cannot be 
maintained when driving or placing a hardened blade in 
and out for adjustment or replacement, thus requiring spe- 
cial shapes and sizes of blades to refit the slots perfectly. 
When hardened slots are employed it requires greater ac- 


curacy and expense to obtain a perfect fit between the slots 
and blades, and many blades will be broken in the opera- 
tion of fitting and adjusting. Where any method is em- 
ployed in securing the blade in place that leaves an opening 
between the clamps, pin or other apparatus and the face of 
the blade, or either face of the slot, the effect of the solid 
cutter has not been maintained. 

In the modern cutter head a method of rigidly clamping 


A Nine Inch Face Milling Cutter with Stellite Blades Wedged in 
Place 


the blades has been provided which does not require accurate 
machining of the slots and blades. The head is designed 
for Stellite cutting metal or high speed blades and has the 
following features that contribute to its effectiveness. The 
blades slope away from the largest diameter on a 20-deg. 
angle, allowing clearance over the clamps for the grinding 
wheel to pass when sharpening and clearance for two cutters 
to interlock while running when used to finish a surface of 
sufficient width to make the use of one cutter impractical. 
The blades are located in the cutter body at an angle of six 
degrees toward the line of travel. Slots are milled parallel 
with the bore when equipped with Stellite metal, with no 
slope toward the face of the work, which would tend to lead 
the tools into the work. When high speed blades are used, 
the slots are milled at a helical angle that insures the proper 
rake most efficient for high speed steel. A new method of 
holding the blades is supplied by the use of a two-piece 
clamp drawn into place by a taper wedge bolt. Each slot 
of the modern cutter takes two blades, between which a 
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taper wedge is fitted with clamps bearing on the top of the 
blades so that when these bolts are pulled home the blades 
are solidly locked in. Only a socket wrench is required to 
assemble, since the blades are free until the wedge is drawn 
into place between the clamps on the cutter. To remove the 
blades it is only necessary to loosen the nut on the wedge 
bolt and tap it slightly; the use of a drift is unnecessary. 
The blades are made with notches in the bottom which 
ft over a stop pin. This not onlv backs them up, but in 
adjusting the blades for grinding, each one is advanced one 


A Car Wheel Boring Machine 


CAR wheel boring machine designed for intensive pro- 
A duction has recently been placed on the market by 

the Betts Machine Works of the Consolidated Ma- 
chine Tool Corporation cf America. 

The machine is equipped with double hoists, each of the 
pneumatic type, which are located one on each side of the 
machine. ‘They are entirely independent, and each of them 
This arrangement 


will swing to the center of the table. 


A Betts Boring Mili Equipped with an Automatic Chuck Which 
Is Operated by the Rotation of the Table 


greatly facilitates loading and unloading the wheels since 
it permits handling them from both sides of the machine. 
It has been found in some cases that production on the ad- 
vanced type car wheel boring machines has been limited by 
the time required for loading and removing the bored wheels 
and the application of these double hoists solves this diffi- 
culty in a large measure. The machine is arranged for 
boring only, but may be furnished with an attachment for 
facing off the hubs. 

The main drive is by means of a 20 hp. adjustable speed 
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notch and all are brought out exactly the same distance. No 
hammer or press is required to locate the blades. 

The bottom of the slot will remain true and free from 
obstructions usually caused by the shearing action caused | 
by driving in a blade improperly fitted. This feature pro- 
vides against loose blades that may damage the work or 
break under the cut and cause damage to the cutter body or 
the work. The cutters are made in two pitches. Type A 
is known as a coarse pitch and type B is a fine pitch. Both 
are made in sizes from 4 to 16 in. 


Equipped with a Double Hoist 


D. C. motor, all the table speeds being obtained electrically 
through the motor. The motor is operated by a reversible 
automatic controller with a push button station placed con- 
veniently for the operator. Starting and stopping the table 
and opening the chuck jaws are all accomplished instantly 
by means of a push button control. The motor speed is 
adjusted by a separately mounted field rheostat which may 
be placed most conveniently for the operator. 

The chuck is of the automatic type, the jaws closing in or 
releasing the wheels with the rotation of the table as the 
forward or reverse push button is depressed. The chuck, 
which grips the wheel tighter as the depth of the cut in- 
creases, contains five hardened steel jaws. The table is 
equipped with a powerful brake operated by a foot treadle 
which aids in opening the chuck instantly, and is also used 
for holding the table stationary without releasing the jaws 
when it is desired to inspect or caliper the work. 

In case alternating current only is available, the table 
speeds are obtained through hardened steel sliding gears run- 
ning in oil and located inside the main frame casting. The 
opening and the closing of the chuck is accomplished by 
means of a large diameter, powerful friction clutch which 
makes it unnecessary to stop or reverse the motor in order 
to open the chuck. This feature is provided in order to 
obtain quick action from the chuck owing to the time re- 
quired for stopping and reversing A. C. motors where 
dynamic braking is not available. 

A suitable range of feeds for roughing and finishing 
is provided. They are obtained through sliding steel gears 
which may be changed while the machine is running. The 
feeds are controlled by two conveniently located levers which 
permit the operator to change from the roughing to the fin- 
ishing feed when the roughing cutter has cleared the work. 

The boring spindle is of heavy rectangular section, pro- 
vided with an adjustable gib for taking up wear. The power 
rapid traverse to the boring spindle is provided by a separate 
motor which is controlled by a conveniently located push 
button for actuating the automatic controller. “Raise” and 
“lower” buttons are provided for the operator’s convenience 
for selecting the desired movement. The power traverse 
operates at high speed and quickly returns the boring spindle 
to the starting position when the wheel has been bored, 
practically without effort on the part of the operator. An 
interlocking clutch is provided between the feed and power 
traverse so that both cannot be engaged at the same time. 
The boring spindle is also counter-weighted to facilitate 
hand adjustment. 

The upright section of the frame is of massive propor- 
tions for withstanding the strains imposed by the heavy cuts 
and coarse feeds for which this machine is designed. The 
table has an annular bearing on the bed which is automatic- 
ally lubricated by means of oil pockets and rollers. It is 
carried on a spindle which rotates in an adjustable taper 
bushing with provision for taking up wear and has a heavy 
retaining ring at the lower end for preventing any tendency 
of the table to rise under heavy cuts., The table is driven 
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by an accurately cut heat treated bevel gear and pinion. 

Free chip passage is provided through a large diameter 
hole in the table and spindle which delivers the chips to a 
pit underneath the machine so that none can get into any of 


A Pneumatic Motor 


HE Cleveland Pneumatic Tool Company, Cleveland, 
Ohio, has put on the market an air motor which is 
designed to meet the requirements of railroad work for 

drilling, reaming, tapping, flue rolling and setting plain and 
flexible staybolts, sleeves and caps. 

The semi-sectional illustration of the motor shows its 
unique construction, in that all the moving parts are mounted 
on ball bearings. The motor is the four-cylinder type, hav- 
ing four single acting pistons connected to opposite wrists 
of a double throw crank. The wrists of the crank are 


grooved, hardened and ground to act as an inner ball race, ' 


and the connecting rods, the outer ball race. 
The four connecting rods each have a ring end large 


A Pneumatic Motor With All the Moving Parts Mounted on Ball 
Bearings 


enough to be strung onto the crank. After the connecting 
rods are placed in position on the crank the balls are then 
inserted and are held in position by a spring ring retainer. 

The pistons are screwed in the piston sockets, which in 
turn are attached to the connecting rods by a floating wrist 
piñ which is provided with oil holes for lubrication. The 
main valves are of the slide piston type and are operated 
from eccentrics on the crank shaft. They are placed be- 
tween each set of cylinders, from which they are separated 
only by a thin wall in which liberal air ports are provided. 
The live air is injected almost instantly into the piston 
chamber, which insures quick motor action and tends to 
conserve air. 

Because of the reduced bearing friction and the added 
power from the quick delivery of the air to the pistons, a 
high motor speed is developed. This is transmitted to the 
spindle through different gearing ratios and an unusually 
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the working parts. All important bearings receive ample 
lubrication from separate oiling pipes and tubes. This 
machine will take wheels of all sizes from 10 to 42 in. in 
diameter. 


and Portable Grinder 


high drilling capacity is said to be obtained. The bearings 
on the crank and the connecting rods run constantly in a 
bath of lubricant, as also do the valves and pistons. The 


gears are housed in chambers opening directly into the crank 
case and filled with a lubricant, and are so constructed that 
the lubricant is not driven out of the case when the motor is 
in action. 

The portable grinder embodies the same principle of de- 


Grinder with an Enclosed Handle with 
Throttle Lever Inside 


A Cleveland Portable 


sign as the air motor. The single piece connecting rods 
contain ball races which operate directly on the crank. These 
races, as well as the annular ball bearings on the crank and 
the arbor bearings, are open to continuous lubrication, both 
in the crank chambers and in the forward quill housing. 
The arbor is connected directly to the crank and is mounted 
on annular ball bearings at both ends, the same as the driving 
crank. This machine can be furnished with either one of 


The Cleveland Pneumatic Motor 


four types of throttle handles; namely, an enclosed type 
with an outside or inside throttle lever; a straight handle 
with a snap throttle lever, and a straight handle with a 
twist throttle sleeve. 

The body casting of the grinder is split into two pleces, 
which permits the removal of the entire crank assembly with- 
out disconnecting the pistons or the valves from the crank. 
The piston cups are screwed into the piston sockets and 
reinforced by a lock nut at the base of each cup. The con- 
necting rods are attached to the piston sockets by a floating 
wrist pin, which is perforated for lubrication. The grinder 
weighs 12 lb. and drives a 6-in. emery wheel at a speed: 
of 4,600 r. p. m. 


\ 
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Combination Multiple Punch, Gate Shear and Gap Forming Press 


HE Cleveiand Punch and Shear Works Company, 
Cleveland, O., has recently developed a combination 
punch, gate shear and gap forming press which meas- 
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The Machine Arranged as a Muitiple Punch 


ures 12 feet 2 inches between housings, has a 15-inch hori- 
zontal gap and weighs 40 tons. | 

The machine, arranged as a multiple punch, is shown in 
the accompanying illustration. The features stressed by the 
company are the automatic stripper, a positive jaw clutch for 
the regular run of punching operations, an adjustment to 
slide, a friction clutch for forming, patented single-bolt 
gagged adjustable punching attachments, an interchangeable 
plate shearing attachment and safety counterweights for bal- 
ancing the sliding head. All gearing is of steel with cut 
teeth and heat treated. 

The automatic stripper is designed with adjustable trun- 
nions, so that the flat finished face of the stripper fingers will 
always strike material of minimum and maximum thickness 
squarely and not in a “cocked” position. This arrangement 
materially reduces the breaking of punches due to stripping 
which eliminates a considerable item of expense. 

The patented single-bolt adjustment reduces the setting up 
time for multiple punching. 1t is stated that one man can 
do this work without trouble. The steel casting adjustable 
cup strippers are in an accessible position and may be ad- 
justed or removed from the front of the machine with great 
facility. 


The Underwood Portable Small Cylinder Boring Equipment 


PORTABLE boring bar has been developed by the 
H. B. Underwood Corporation, Philadelphia, Pa., for 
reboring the cylinders of locomotive air compressors, 
reverse gears, cylinders, water heater pump cylinders, stoker 
engine cylinders, either in the repair shop or while the 
equipment is in position on the locomotive. This boring- 
bar is of a simple, compact design that permits its use in 
close quarters. It is made with fewer parts than previous 
designs of this company and consists essentially of a bear- 
ing plate carrying a boring-bar, driving spindle and feed- 
screw mounted on a clamping ring, and a cutter-head. 
Power for driving the equipment is derived from an air 
motor, the driving spindle being provided with a Morse 
taper shank to fit the motor. The spindle drives a pinion 
which mashes with a gear keyed to the boring-bar. Keyed 
to the feed-screw is a feed gear which meshes with a reverse 
gear journaled on a pin centered in the boring-bar. The 
reverse gear turns freely on this pin unless prevented by the 
engagement of a feed pawl, which holds the gear stationary 
relative to the bar and causes the feed gear to revolve the 
feed-screw and advance the cutter-head into the work. The 
cutter-head is rapidly returned to the top of the cylinder 
by placing the motor on the shank of the reverse gear. 
In applying the equipment, the pilot guide is screwed 
on the stuffing-box of the cylinder, the bar placed in the 
cylinder, and the clamping ring securely fastened to the 


top flange of the cylinder by studs and nuts, as shown in. 
Any inaccuracy in. the position of the studs ` 


the illustration. 
can be quickly corrected by means of four thumb-screws in 
order to set the bar in alignment. The tool is adjusted and 
held rigidly in the cutter-head by simply tightening a col- 
lar screw and, if desired, may be as readily released when 
the cutter-head is at the lower end of the cvlinder. In 
boring cylinders, the use of calipers is entirely dispensed 
with, a gage furnished with each bar providing a simple 
method of setting the tool to the required position. | 
The time required for reboring both ends of a 94-inch 
air pump with this equipment, is as follows: Setting up 
on steam end, 7 minutes; setting up on air cylinder, 8 
minutes; reboring time, 16 minuates; removing equipment, 


y 


7 minutes; reboring air cylinder, 15 minutes; removing 
equipment, 7 minutes; total time 60 minutes. The tool is 
regularly made in sizes suitable for reboring cylinders and 
bushings of standard compressors, and may be adapted to 


Boring Equipment Adapted for Work in 
Ciose Quarters 


A Compact Cylinder 


other sizes by changing the cutter-heads. The weight of the 
equipment having a capacity for boring cylinders from 81% 
in. to 11 in. in diameter and of 12 in. stroke, is about 240 
Ib., not including the weight of the motor. 
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A Pneumatic Surface Cleaner for Steel Plates 


PNEUMATIC surface cleaner has been developed by 

the Liberty Manufacturing Company, Pittsburgh, Pa., 

in response to the demand for an air-operated tool to 
remove rust, paint and scale from steel plates and flat sur- 
faces. The machine is adapted to any service requiring the 
rotary motion of a steel brush. 

The equipment consists of an air-operated motor. with an 
aluminum valve handle and a steel wire brush. A sight feed 
lubricator for distributing oil to the motor and a connection 
for the operating hose are also furnished. The motor is 
simple and rugged in construction. Air pressure acts behind 
a pair of semi-balanced blades which are inserted in a long, 
hardened steel shaft mounted eccentrically in the cylinder. 
An air pressure of 50 to 75 lb. is recommended for operating 
the cleaner. 

A 5-in. steel wire brush, having a large working surface, 
is used. In operation the brush is held flat against the sur- 
face to be cleaned; it is not necessary to tilt the cleaner at 
an angle. The design of the brush is such that it will not 
lose its bristles, but after the bristles have been worn down, 
it can be replaced. 

The complete outfit weighs about nine pounds, and has 


The Hartness Flat Turret 


HE threading of studs and bolts is one of the commonest 
jobs encountered in the average railroad shop. The 
Jones & Lamson Machine Company, Springfield, Vt., 

has recently developed a new flat turret lathe to handle such 
work in locomotive repair shops. 

The primary object in redesigning this machine has been 
to secure sufficient pulling power to satisfy present needs, 
and also to leave a margin for future developments of cut- 


an approximate overall length of one foot. The valve ar- 


rangement at the rear makes the cleaner easy and convenient 
to control. 


The Liberty Surface Cleaner with a Steel Wire Brush to Clean Fiat 
Surfaces 


Lathe for Chucking Work 


The gears are machine cut from chrome-nickel steel and 
are heat treated. The clutch is of the friction type with 
which the selective speeds may be changed under load. The 
new steel multiple disc friction clutches give ample pulling 
capacity so that when the machine is equipped with a 20 hp. 
motor and a 5-in. belt, it will not slip when pulling heavy 
cuts. 

The pulling power in the headstock is only made effective 


A Hartness Fiat Turret Lathe With the Headstock Redesigned to Give Greater Pulling Power 


ting tools. This has been accomplished by a redesign of the 
headstock, which has been equipped with a new type of 
spindle bearing and a ball thrust bearing. The shafts are 
shorter and stronger, and are also mounted on ball bearings. 


by making the other operating parts of the machine strong 
enough to take the strains which are set up by such heavy 
cuts. The feed mechanism, the saddle, the turret, the apron 
and the lathe bed itself have, therefore, all been redesigned 
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to conform to the requirements of the improved headstock. 

There are many minor improvements made on this ma- 
chine. A few of them are as follows: A more easily op- 
erated feed lever; an improved center stop lever; a more 
conveniently placed speed change control; a start and stop 
lever to take the place of the old shipper rod. An adjust- 
ment has also been added for timing the indexing without 
removing the turret. 

The 17-in. swing flat turret lathe illustrated can be used 
for turning, facing or boring, and other operations on parts 
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held in a chuck, face plate or fixture. Its square turret, 
eight tool positions and heavy drive make it suitable for 
work up to the full capacity of the machine, including parts 
requiring more or less elaborate machining. This machine 
swings as follows: Over vees facing clear across, 1714 in.; 
over vees on centers, 21 in.; over vees facing 4 in., 18 in.; 
over saddle facing clear across, 1614 in.; over saddle on cen- 
ters, 1814 in.; over saddle facing 4 in., 17 in. The head 
travels 8 in. from the center away from the operator and 
11 in. away from the center toward the operator. 


The Cincinnati Tool Room Shaper 


NEW line of shapers, developed especially for tool 
room use, is now being manufactured by the Cincin- 
nati Shaper Company, Cincinnati, Ohio. The ma- 
chine is built up essentially of the main elements of the 
Cincinnati Climax Shaper, which was described in the De- 


The Method of Driving a Cone Arbor Attachment 


cember, 1923, issue of the Railway Mechanical Engineer. 
The tool room shapers are built in seven sizes: namely, 16 
in., 20 in., 24 in., 28 in., and 32 in. heavy duty type, and 
in two sizes—20 in. and 24 in.—of the standard type. The 
machines include an eight-speed internal transmission, com- 
pletely automatic and visible oiling, a smooth cam-actuated 
feed in place of the abrupt ratchet feed, convenient controls 
to all movements, and improved guards to ramways and 
cross rail. 

A constant speed motor is used in all cases, as the internal 
transmission provides for eight speed changes within the 
column. It is mounted at the rear of the machine, and is 
bolted to the base and column. It is belt-connected to the 
main driving pulley on the shaper, the size and speed of 
which are such as to provide for 1,800 r. p. m. motor. The 
use of a ball bearing, counter-weighted idler pulley on the 


slack side takes up any stretch in the belt automatically, 
and eliminates any necessity for an increased arc of contact 
on the pulley as the load increases. The belt is completely 
guarded. 

The striking feature of this shaper is the universal swivel- 
ing table with which it is fitted. This table is arranged to 
swivel about a heavy trunnion which is the full length of the 
table and cast solid with the apron. A worm and worm 


wheel, operated by a crank wrench, revolve the table to any 
angle or position desired, the angular position being indi- 
cated on the graduated plate on the front end of the trun- 
nion. 

The table has one solid face, similar to the standard 


The Cincinnati Shaper Equipped with a Universal Swiveling Table 


shaper table. The second face, however, is a rocking top 
set well into the body of the table, and has a movement of 
15 deg. either: above or below the horizontal on an axis at 
right angles to the trunnion. This movement is controlled 
also by a crank through a worm and worm wheel, the posi- 
tion being indicated by graduations. Clamping means are 
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provided for holding this tilting top in any position and 
at the same time insuring a solid bearing for it in the body 
of the table. There is a marked contrast between this and 
the former method of supporting tilting members on hinges 
at one end and jacks at the other. In adjusting this rocking 
surface to various positions, there is no change in the mean 
distance between the table and the tool post so that no loss 
of working distance under the tool occurs in any position at 
which the table may be set. 

The table is furnished without an outer support, avoiding 
the cost and inconvenience of a complicated member on a 
class of work where it is not generally needed. Instead, 
it has been made of unusually heavy construction, the apron 
bearing on the rail, for instance, being 6 in. wider than 
that of the standard box tables on the Cincinnati Climax 
Shapers. This table has been tested to carry a 2,000 lb. 
load without binding on any of its sliding surfaces, a feature 
of value in handling heavy work. 

Either single or double screw vises are furnished with 
this shaper. The double screw vise has the advantage of 
clamping taper pieces without the use of extra jaws or shims, 
while the single screw offers the advantage of a little faster 
operation. One wrench only is required for the vise, tool 
post screw and various other clamping nuts for adjusting the 
shaper to its work. One valuable feature of both these vises 
is the design of the swiveling base which uses only four 
bolts for both swiveling and securing the vise to the table. 
This permits a very materia] reduction in the height of the 
vise. 

The machine is provided with an automatic power feed 
for the head with a ball lever for engaging or disengaging 
this movement. Means are provided for automatically 
stopping the down feed at any desired depth. 

Various attachments such as index centers, circular feed- 
ing table, and cone arbor are furnished. The method of driv- 
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ing these attachments is illustrated on the cone arbor shown 
in the illustration. In this arrangement what was the cross 
feed engagement lever now becomes the control lever for the 
cone arbor, the cross feed being actuated by hand as needed. 


The Cincinnati Shaper Equipped with a Double Screw Vise 


Speeds are furnished up to 138 strokes per minute for 
fast work in short strokes. There is also a range of feeds 
from .010 in. to .170 in. 


A Power Feed Rip Saw Requiring Small Floor Space 


POWER or hand feed rip saw has been designed by 
A the American Saw Mill Machinery Company, Hack- 
ettstown, N. J., for plants requiring a medium weight 
machine of large capacity. 
The ripping guide slides are on a flat steel bar. 


It is 


A Rip Saw for Piants Requiring a Medium Welght Machine of 
Large Capacity 


equipped with a handy locking device, and may be entirely 
removed by releasing the clamp screw. Provision is made 
for ripping 18 in. between the guide and first saw or 26 
in. between the guide and the saw when placed at the outer 
end of the mandrel. The table is provided with a gradu- 
ated index scale for setting the guide. It measures 32 in. 
wide by 64 in. long, is heavily ribbed and accurately planed 
and fitted. 

A removable plate on the outside over the mandrel pro- 
vides for easy access to the saw. A wood plate or throat 
piece may be substituted when gang saws are used for np- 
ping narrow materials. The mandrel is 1 15/16 in. in diam- 
eter and is turned to 134 in. at the saw fit. By removing the 
plate or the throat piece, the saw may be quickly taken off. 
There is a space of 8 in. between the inside and the outside 
collars and a set of fill-up collars is provided. One or more 
additional saws may be used for ripping slats, pickets and 
handle stock. 

The feed rolls are 5 in. in diameter, 4 in. wide, are cor- 
rugated and made in two sections. A feed spur is provided 
to work between the front feed roll sections and a divider 
between the rear roll sections which may be removed when 
not needed. Smooth feed rolls may be furnished when pre- 
ferred. The feed rolls are carried in adjustable frames and 
are adjusted independently of each other. They are pre- 
vented from dropping below a desired point by means of 
convenient adjusting screws. They may be quickly raised 
or lowered to suit the thickness of stock. By locking the 
swing frame which carries the front roll, the entire weight 
of the feed mechanism is on the front roll, making a verv 
powerful feed for heavy work. The entire feed mechanism 
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may be raised and locked in position out of the way for hand 
ripping. 

Mere are three feeds which are 41 ft., 78 ft. and 156 ft. 
per min., and by a change of one feed pulley, three addi- 
tional rates of feed may be obtained. The hold down for 
short stock is under spring tension and may be raised to 
clear the work. It also acts as a protection for the operator 
against accidents. 


The saw furnished is 20 in. in diameter and projects 63% 
in. above the table when it is at its lowest point. The table 
may be raised 41% in. by means of a convenient crank, and 
may be locked in any position. The mandrel pulley is 8 in. 
in. diameter by 8 in. face measurement with a speed of about 
1,900 r. p. m. 

A motor which will furnish from 10 to 20 hp. is recom- 
mended to drive this machine. 


Portable Hydraulic Crank Pin Press 


TOOL which has demonstrated its value in railroad 
A enginehouse service for forcing crank pins and which 

is now being more generally introduced for this pur- 
pose, is shown in Figs. 1 and 2. This press, made by the 
Charles F. Elmes Engineering Works, Chicago, has been de- 
signed especially for removing and applying crank pins with- 
out removing the driving wheels from under the locomotive. 
Owing to the ready portability of the press, however, it can 
be used anywhere, either in the enginehouse or in the locomo- 
tive back shop. * 

The arrangement of the press for removing crank pins is 
illustrated in Fig. 1. The two bars of the press extend be- 
tween the driving wheel spokes, the sleeve covers the crank 
pin, and the extension on the yoke backs the crank pin out 
into the sleeve on operation of the press. For applying the 
pin the yoke or resistance beam is reversed, as shown in 
Fig. 2, the sleeve dispensed with and the pin readily forced 
in. The use of this plain yoke resistance beam makes the 
press serviceable for a variety of other operations such as 
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those of applying or removing rod bushings, driving box 
brasses, etc. 

This machine is made in sizes of 100 and 200 tons 
capacity, the stroke of the ram in each case being 12 in. and 
the distance between the bars being, respectively, 12 in. to 
21 in., and 16 in. to 21 in. The distance from the ram to 
the resistance head in both presses is 3 ft. 2 in. and the 


height of the center of the ram from the floor is 1114 in. The 
pressure is obtained by means of a heavy-duty, hand-operated 


pump with a hydraulic gage to indicate the pressure. The 
press is also provided with a rack and pinion and reversing 


A Hydraulic Hand-Operated Portable Crank Pin Press 


gear. The cylinder and pump is supported on a base frame 
set on three truck wheels. ‘Thin machine oil is used in the 
ram. 

The movement of the various parts oí the ram about the 
enginehouse is not as difficult as might be expected from 
the illustrations. The main part of the press can be readily 
moved on the three-wheel truck on which it is mounted. The 
sleeve spacer and bars are readily detached and can be moved 
separately on ordinary hand trucks used for transporting 
small locomotive parts. The time required to set up one of 
these presses is approximately 20 min. for two men, and the 
normal time required to press out a pin is about 5 min. 
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A 40-Inch Stroke Crank Planing Machine 


È railroad repair shops there are to be found a number 
of single-piece jobs which exceed 32 in. in length. The 
Newton Machine Tool Works of the Consolidated Ma- 
chine Tool Corporation of America, Philadelphia, Pa., has 
built a 40-in. stroke machine to take care of such work. 

This machine was primarily designed for machining cross 
heads, driving boxes, shoes and wedges, rod and driving 
box brasses and other short stroke work which otherwise 
would have to be done on a planing machine. It combines 
the features of a planing machine, such as rigid uprights, 
an adjustable cross rail and a tool slide, with the one de- 
sirable feature of the crank shaper, namely, a fixed stroke 
at varying speeds which are of sufficiently wide range to take 
care of the machining of bronze, iron and steel. 

The machine has a number of operating conveniences. 
One of these is a brake and clutch control which permits 
the stopping, starting and jogging of the table for tool- 


A Rear View of the Newton 40-inch Planer 


setting by means of a self-locking lever which eliminates 
any possibility of the machine starting up and endangering 
the operator. The stroke adjustment is made by a small 
steel pinion meshing with a forged steel ring gear, bolted 
and dowled to the friction, and on which is mounted a dial 
graduated in inches to indicate the length of stroke desired. 

The table is driven by a helical pinion meshing in a 
large bull gear. Into this gear is fitted the friction stroke 
adjustment disc which carries,the crank-pin that actuates 
the rocker arm. All gears are fully enclosed to run in oil. 
The table is of double plate construction, five inches in 
depth over the bearings, with five machined tee slots and a 
chip pan at each end. The scotch yoke, which is used for 
driving the table, gives a relatively uniform cutting speed, 
with the advantage of a slow starting speed and a quick 
return which is in the ratio of 134 to 1. The table has a 
20 in. adjustment for positioning the work, which can be 
done while the machine is running, by means of a screw, 


and provision is made for solidly clamping for the cutting 
operation. Six changes of speeds are provided through a 


gear box of the sliding gear type, all gears being hardened 
and fully enclosed to run in oil. 
The cross rail is strengthened by increasing the section 


Machining a Crosshead on a 40-inch Stroke Newton Planer 


and is securely fastened in position by a square clamp on 
either side which has been increased in width. It is ad- 
justed by power through the table lifting screws, and is of 
a deep box section gibbed to the uprights for side cutting, 


A 40-inch Planing Machine Adapted to Railroad Shops 


with double strips for clamping in position. The clamping 
arrangement on the saddle and vertical slide have both been 
improved to insure more secure fastening. The clapper box 
and clapper are of forged steel instead of cast iron. A fric- 
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tion clamp is fitted to the cross feed screw to prevent oscil- 
lation when feeding. 

The base is a box-type one-piece casting with closed top, 
providing two surface bearings for the table, with angular 
side bearings and take-up gib. The base casting is stiffly 
ribbed. The uprights are box-section castings, 28 in. in 
depth with 614-in. faces and are bolted and doweled to the 
base and braced at the top by a deep section I beam. 

The vertical movement of the tool slide is equal above 
and below the bottom of the rail so that the amount of over- 
hang can be reduced to a minimum. The swivel is gradu- 
ated 35 deg. each way. The slide has a hand vertical ad- 
justment which can be made at the head or from either end 
of the cross rail. A hand cross adjustment can be made 
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from either end of the rail. Power feed is provided to the 
tool slide in all directions, operating on the return stroke 
of the table. It is controlled by a ratchet box on the oper- 
ating end of the cross rail. | 

All driving bearings are bushed, the important ones with 
bronze, and all gears and moving parts are either fully en- 
closed or covered so that the machine will meet the most 
rigid safety requirements. 

The drive is by a 10-hp. 1,200 r. p. m. motor or single 
pulley through a change gear box to the helical driving gear, 
which is 414 in. face and 37 in. in diameter. The face driv- 
ing gear is carried by an integral hub having a bearing 14% 
in. in diameter by 1914 in. in length. The driving pinion 
is supported between bearings. 


An Electric Hoist Requiring Small Head Room 


N electrically operated chain hoist adapted to the rapid 
handling of light material has been placed on the 
market by The Clinton E. Hobbs Company, Boston, 


A Holst Adapted to the Rapid Handling of Light Material 


Mass. The hoist has been constructed to permit its installa- 
tion in locations where only low head room is available. 


The hoist is of steel construction and completely enclosed. 
The main drive is by means of a roller chain driving through 
a heat treated steel cut pinion and sprocket. The hoist is 
always in balance with or without a load. The center of 
support is directly over the center line of the load chain. It 
is lubricated by the Alemite system. This system provides 
a main reservoir to oil tight main gear case and distributes 
the oil to all internal parts which greatly helps to reduce 
frictional resistance. 

The machine is equipped with three different types of 
brakes. The first type locks the load against downward 
travel; the second provides the lowering friction and has 
ample surfaces for the dissipation of the heat generated 
during the lowering, and the third is an external automatic 
band brake which prevents the drifting of the load when the 
current is shut off. This brake is adjustable against a spring 
which actuates it. 

The hoist is suspended by two heavy steel plates which 
directly suspend the chain sheave bearings, relieving the hoist- 
ing mechanism of all load stresses and providing a steel 
suspension for the load from hook to hook. This construc- 
tion makes these hoists applicable to any type of trolley or 
upper support. Any method of suspension desired can be 
furnished but the three standard types are hook suspension, 
plain trolley suspension and geared trolley suspension. 

The hoist is provided with an automatic stop at the top 
of the travel that will reverse the motor if necessary, which 
produces ample protection against over travel. This stop is 
self-resetting. The hoist has a factor safety of six through- 
out. 


An Industrial Crane Truck With a Lifting Capacity of 1,500 lb. 


CRANE truck with a lifting capacity of 1,500 Ib. 
A which will carry a platform load of 4,000 lb., has 
been built by the Crescent Truck Company, Lebanon, 
Pa. The boom swings through an arc of 180 deg. so that 
it can pick up a load on either side or one end of the truck. 


The crane is of a compensating type with four fixed posi- 


tions which is operated by a General Electric motor through 
a worm gear reduction drum. The power unit is of the 
worm-driven type, and is operated through a standard drum 
controller, with a circuit breaker attached. The truck has 
a sufficiently small turning radius to permit it to enter the 
side door of a standard box car. 

Some of the dimensions of the truck are as follows: Load 
platform, 66 in. by 44 in.; height of platform above floor, 
241% in.; over-all length, 9 ft. 3 in.; length of wheel base, 
4 ft. 10 in., and diameter of head, 36 in. 


A Crescent Truck with a Boom Which Swings Through an Arc of 
180 deg. 
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The Pratt & Whitney 


HE Pratt & Whitney Company, Hartford, Connecticut, 
has recently placed on the market a new 13 in. lathe of 
the Model B type, which is newly designed through- 

out. The lathe swings 1314 in. over the bed and is 
available with beds 6 ft. and 714 ft. long. The maximum 
distances between centers are 32 in. and 50 in. respectively, 
for the geared head and 30 in. and 48 in. for the cone head. 

The Model B lathe is designed primarily for motor drive. 
By placing the motor in a cabinet leg beneath the head- 
stock, it is not only out of the way but is so far below 
the center of gravity that vibration from this source is prac- 
tically eliminated. A three-horsepower motor is the regu- 
lar equipment recommended for the machine and it is regu- 
larly equipped with a push button control, low voltage 
protection and full electrical equipment. 

The drive is by belt to the main drive shaft located at 
the rear of the machine and is geared from there to the 
headstock and feed mechanism. A friction clutch operated 
by a convenient shoulder high control rod running the 
length of the bed is used for starting and stopping the ma- 
chine without stopping the motor. The clutch is a stand- 
ard Johnson friction clutch running in oil. 

The geared headstock is a new symmetrical design which 
characterizes the model B lathes. The speed changes are han- 
dled by convenient speed change levers from the front of the 
headstock, and a range of eight spindle speeds is provided 
from 18 to 525 r.p.m., which is sufficient to cover all the 
usual classes of work for which this machine is adapted. 

Hardened and ground gears are used in the headstock. 
These gears are of chrome vanadium steel and are cut by 
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The Pratt % Whitney Lathe With the Operating Levers Conveniently 
Arranged 


the Maag system, providing quiet and smooth operating. 
The back gears are situated beneath the spindle and are 
operated by an eccentric lever beneath the spindle nose 
which gives them a vertical motion for engaging and dis- 
engaging. This location completely does away with over- 
hanging part, and the result is a compact and symmetrical 


headstock which does not in any way hinder the maximum - 


amount of light from reaching the work centers. 

The 13 in. lathe is available either with motor drive or 
single pulley belt drive when the geared head is used. 
The machine is also available with a standard cone head 
using a four-step cone pulley and countershaft. The back 
gears are placed beneath the spindle as in the geared 
head. An additional feature is the hand brake for quickly 
stopping the spindle. It is operated by a broad lever placed 
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13 in. Model B Lathe 


in the same position that the operator formerly used in 
placing his hand on the cone to stop the spindle. 

The hole through the spindle is 1 5/16 in. in diameter, 
and the taper hole in the nose is ground to a No. 13 Jarno 
taper. The spindle nose has both flat and tapered seats 
in addition to the threaded portion so that an accurate face 
plate seating is always assured. 

The feed gear box is designed so that a rocker lever and 
a ratio lever work in conjunction with a direct reading 
index plate, and any desired feed or thread per inch may be 
instantly set by placing these two levers in the correct re- 
lation to the one plate, which eliminates the reading of 


The Motor for This Lathe Is Located in the Cabinet Leg Beneath 
the Headstock 


changes. There are 36 feeds ranging from .0012-in. to 
.0665-in. per revolution of the spindle. 

A lead screw and a feed rod are provided. A small 
gear shifting device is so arranged that when the feed 
rod is being used the lead screw is idle and vice versa. 
This reduces the wear on the lead screw to a minimum. 
A stop and reverse rod runs the length of the bed, which 
is so placed that it will protect the lead screw from damage 
from falling tools or work. This rod forms a very con- 
venient method of controlling the feed of the tool. 

The apron is of the standard double wall construction 
and is so designed that no bevel gears whatever are used. 
Spur gear and worm drives carry the longitudinal and 
cross feeds to the carriage slide. The usual hand wheels 
and power feed knobs are provided and in addition a 
thread chasing dial allows the lead screw nut to be easily 
engaged at any one of four positions per revolution without 
hunting around to pick up the thread. 

A quick withdrawing device for convenient threading has 
been incorporated in the 13-in. lathe, which consists of 
coarse and fine threaded screws so arranged that either one 
may be engaged by the simple tightening of one of two 
bolts. When engaged, this device allows the tool to be 
completely withdrawn from the coarsest thread by a 
quarter of a turn of the cross feed hand wheel. 

The handwheel on the compound rest is mounted at an 
angle to afford knuckle clearance, and to enable the microm- 
eter dial to be more easily read. Other features of this 
machine are the tailstock with its wedge locked and gradu- 
ated spindle, the box form of bed with the two cabinet legs, 
and the general ruggedness of design throughout. A com- 
plete line of additional equipment is available. 


AA 
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An Electric Eraser for Use in the Drafting Room 


room practice have been tried out in the last few 
years, but they all have had some objectionable fea- 
tures, such as excessive wear of delicate parts due to eccen- 


ome types of motor driven erasers for drafting 


An Electric Eraser Which Will Clean Tracing Cloth Quickly and 
Not Tear it 


tric loading of motor; breaking of the flexible cable; exces- 
sive noise from the motor, and the tendency of the disk 
eraser to cut through the drawing surface. Keeping these 
points in mind, C. F. Seymoure, of Swarthmore, Pa., has 


designed an electric eraser that apparently has overcome 
these objectionable features. | 

The machine is driven by a variable speed motor, which 
derives its power through an electric light socket attachment. 
The shaft of the motor to which the eraser holder is attached 
will run at three different speeds which are controlled 
through a three position lever. The eraser holder is a hol- 
lowed, longitudinally segmented, cone frustum with the in- 
side knurled and the segments brought in close contact with 
the eraser by a ring that slides over the lateral faces of the 
segments. 

The formula for the erasers was adopted after much ex- 
perimenting. It was found that if an abrasive was used the 
eraser would go through the drawing surface, and if no 
abrasive was used “glazing” resulted and the drawing 
was smeared. The abrasive used is powdered pumice stone, 
which gives satisfactory results. 

The machine weighs less than two pounds and is simple 
to operate. The starting device and the variable speeds are 
obtained by a small movement with the thumb of the hand 
holding the instrument. The motor speeds are controlled 
by “stops” in the field wiring. This eliminates a rheo- 
stat and as a result no heat is generated by changing the 
speed. The shaft of the motor is held at an angle of 45 
deg. with the plane of the table. The gyroscopic action of 
the motor armature tends to hold the machine at a constant 
angle. The weight of the motor is just sufficient to give the 
proper pressure on the drawing surface to eliminate a glaz- 
ing of the eraser by the ink. It is only necessary to guide 
the machine with the fingers and it can be used any length of 
time in this position as the device is light in weight. 


A Pressed Steel Shaft Hanger 


PRESSED steel shaft hanger with a high factor of 
A safety and interchangeability of standard parts is 

being marketed by the American Pulley Company, 
Philadelphia, Pa. 

The hanger is made entirely of pressed steel and is of the 
four point set screw type. It is of the parting variety which 
permits the quick removal of the shaft or bearings by means 
of a swing yoke. The main frame of the hanger is con- 
structed of two stampings placed face to face, with in-turned 
flanges extending the entire length of the leg, which provide 
Strength and rigidity. The cross brace is integral with 
the legs, making the entire frame rugged, serviceable and neat 
in appearance. 

All machined parts are standard, which permits quick 
repairs to be made. The bolts, nuts and set screws are of 
standard dimensions and are accessible and convenient for 
replacement. The four bearing nuts on the set screws, which 
support the shaft load, are flushed with the inside edge of 
the short opening, which permits a minimum overhang. The 
foot of the hanger is of simple construction. It is made of 
heavy cold-drawn seamless steel, which provides ample 
Strength to sustain the pressure of clamping bolts or lag 
screws. The attachment of the foot to the oval frame legs 
is through the seamless flange on the foot, and is held in 
place by heavy rivets carefully driven. The frame is smooth 
with rounded surfaces that eliminate dust pockets and pro- 
jecting parts. All joints are accurately matched. 

The hanger is made in regular drops of 7 in. to 24 in., 
and for all shaft sizes up to 3 in. A babbitted bearing box 
is provided, and the bearing is made accurately to size. The 
boxes are provided with capacious oil reservoirs. 


A Two Part Shaft Hanger Which Permits the Quick Removal of 
the Shaft or Bearings 
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Automatic Chucking and Turning Machine 


N automatic chucking and turning machine designed 
to produce duplicate parts has been offered to the 
market by the Potter & Johnston Machine Company, 

Pawtucket, R. I. It is of unit construction, the headstock, 
turret slide, feed box and cross slide each being built as a 
unit. 

The base is of a heavy box section with wide ways. The 
guiding is all done on the front way. This is of a modified 
inverted V-section, which helps to insure accuracy in the 
alinement of the turret with the headstock. 

The spindle, which is 534 in. in diameter, is made from 
a high carbon steel forging. The spindle gearing is made 
from heat treated steel. It runs in a bath of oil, and all 
the bearings are flood lubricated. 

There are 16 changes of speed between 9 and 185 r. p. m., 
which are arranged in four sets of four automatic changes. 
Any group of the four changes may be obtained by the 
shifting of the hand levers on the front of the headstock, 
or by the speed change dogs. The feed gearing is driven 
from the spindle. There are 24 feeds in geometric pro- 
gression from .007 to .250 in. per spindle revolution. They 
are in three groups; namely, coarse, medium and fine feeds. 
Each group has an independent set of hand change gears, 
which are located on the feed box, any one of which may be 
thrown in mesh by the feed dog, or by the hand lever. The 
feeds are independent of the high, constant speed for idle 
movements of the turret-slide while withdrawing, revolving 
and advancing the tools to the point of cutting. 

The slide cam drum is located directly under the cross 
slide and the cam roll studs are located in the cross slide, 
‘thus making direct connection between the two. This en- 
ables the slide feed to be made the same as the turret feed. 
All thrust on the cross slide drum is taken up by thrust 
shoes directly in line with the point of contact of rolls and 
cam. Special cams may be easily and quickly attached with- 
out removing the cam drum. 


A Handy Device 


HE Warren Steel Car Company, Warren, Pa., is manu- 
facturing a car moving device for spotting cars that are 
to be loaded or unloaded, for moving cars from one 


A 8ingle Downward Stroke of the Handle Will Move a Loaded Car 
8 inches 


The turret slide is of rugged construction and travels on 
wide ways, so designed that all wear will be even and will 
not affect the accuracy of the machine. It has 10 in. longi- 


tudinal adjustment by means of a hand crank and screw, 
and is securely clamped in any desired position by three 


The Potter & Johnson Automatic Chucking and Turning Machine 


bolts, besides being located by the adjusting screw. No 
adjustment is necessary for revolving the turret. The tur- 
ret slide has 18 in. travel and may be equipped with either 
mechanical or air control. 

According to the character of the work being handled, 
from five to fifteen cutting tools may be used in simultaneous 
operation, carried in the turret on the cross slide. Oil 
pump and piping may be furnished on machines handling 
material requiring a lubricant. The method of piloting all 
boring and turning tools insures extreme accuracy of all 
finished work coming from the automatics. 


for Spotting Cars 


track to another and for spragging cars on grades. It is 
known as the Congo car mover. It is said that a loaded car 
may be moved 8 inches with a single downward stroke of the 
handle, and there is sufficient leverage provided so that 
two loaded cars may be moved at one time without any great 
effort on the part of the operator. 

Three grips or clamps are provided to hold the car mover 
on greasy or icy rails, one grip at each side of the rail and 
one in the back. The main body, consisting of the operat- 
ing lever and the operating lever shoe, are of cast steel. 
The side rail grips are of cast steel, casehardened, and the 
side die and rear die are made of tool steel. The other parts 
are made of rivet and spring steel and the handle is of 
maple. 

It is claimed that a car may be moved 40 ft. in a minute, 
or the equivalent of 14 mile an hour on a level grade. The 
device is so constructed that the operator can slide the car 
mover along the rail and keep the car in continuous motion. 
The operation starts with the workman standing in an up- 
right position and then pushing the handle downward to 
within 8 or 10 in. of the rail. As the shoe has a sure grip 
on the rail, there is no danger of the operator’s knuckles be- 
ing struck or scarred against the rails. The wood is care- 
fully selected so as to eliminate knots and unusual grain- 
ing which would cause the handle to break. 
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Tooth Key and Sleeve Type Chuck 


CCURACY, ease of operation and durability are fea- 

tures that have been kept in mind in the design of the 
new chuck made by the Jacobs Manufacturing Company, 
Hartford, Conn. It is of the toothed key and sleeve type, 
and is essentially the same as other chucks manufactured by 
this company. 

The body is made of steel of a special analysis, deeply 
casehardened. The taper hole, however, is left soft, fitting 
it for use on a hardened and ground arbor. This hole is 
accurately ground and is of the same dimensions as those of 
previous designs. A hole is drilled and tapped through the 
center of the body and fitted with a threaded plug which 
may be easily removed with a screw driver if it is desired to 
insert rods or other material through the chuck which is a 
much desired feature. 

Ball bearings have been inserted between the nut and the 
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A Jacobe Chuck Containing Ball Bearings Between the Nut and 
the Body 


body to reduce the friction, which not only reduces the 
pressure required to tighten the chuck, but makes possible 
a change in the construction of the jaws and nut so that 
fewer turns of the sleeve are necessary to open or close the 
_ Jaws. The threads on the nut and jaws are machined at a 
90-deg. pitch, which gives a more rapid action and greater 
strength. 

“An oil hole is inserted in the upper end of the chuck, 
© Making it possible to lubricate all of the working parts. 
+ One-half the pressure on the key in tightening the chuck 
` Will produce the. same results as full pressure in chucks of 
previous design. 
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A Heavy Duty Vise 


"THE principal objects aimed at in the construction of a 
heavy duty vise are durability and strength. The Sim- 
plex vise, recently put on the market by the Simplex Tool 
Company, Woonsocket, R. I., embodies these principles. 
The particular feature of this device is that its slide is 
made entirely of steel, which adds greatly to its strength and 


Simplex Vice with Steel Slide 


durability. The body of the vise is cast of a special grade of 
crucible iron. The jaws are interchangeable and are made of 
steel, hardened and ground. The steel slide screw has a 
machine cut square thread and is retained in place by a 
cap in front of the sliding jaw. The nut is of ample length 
and is made of malleable iron. 


A Staybolt Threading Machine 
with New Attachments 


THE Warner & Swasey Company, Cleveland, Ohio, has 

added to its staybolt machine a forming, facing and 
turning attachment. The machine itself was described in 
the March, 1922, issue of the Railway Mechanical Engineer. 
With its present equipment it will turn and face the end of 


Attachments for the Warner & Swasey Staybolt Machine Which 
Permit Turning and Facing Before the Threading Operation 


the staybolt before the threading operation, which eliminates 
the chasers working on the rough scale. 

The forming tool, which prepares the head for the thread 
cutting is held on the cross slide. The threading operations 
are performed by two die heads mounted on the turret slide 
and are so adjusted that the threads are in continuous lead. 
The die can be adjusted to cut a continuous thread. The 
cutting-off cutter is held in a swinging tool holder. 


GENERAL NEWS 


The condition of railroad equipment as reported by the Inter- 
state Commerce Commission for April was: 6,290 locomo- 
tives inspected by the Bureau of Locomotive Inspection and 
3,078 or 50.5 per cent found defective; and 399 were ordered out 
of service. The Bureau of Safety inspected 89,131 freight cars, 
of which 4.7 per cent were found defective, and 1,983 passenger 
cars, of which 1 per cent were found defective. During the 
month under review 20 cases involving 45 violations of the safety 
appliance acts were transmitted to various United States attor- 
neys for prosecution. 


The Chicago, Milwaukee & St. Paul is sending one of its 
largest electric locomotives on a three-months’ tour of the states 
east of the Mississippi to allow the people of that part of the 
country to become familiar with the locomotives used in the 
Cascade Mountains. The engine will be exhibited in Detroit, 
Mich., Cleveland, O., New York, Philadelphia, Pa., Boston, Mass., 
and other New England cities. It will then be taken to Washing- 
ton and Baltimore and from there will be sent back to Chicago. 
It will be accompanied by a coach fitted up with a lecture room 
and a car for the use of members of the party. Motion pictures 
of electrified trains moving through the mountains will be shown. 


Wage Statistics for February 


The number of employees reported by Class I railroads for 
February, 1924, was 1,753,289, an increase of 3,362 or 0.2 per cent 
over the number reported for the previous month, according to 
the Interstate Commerce Commission's monthly summary of wage 
statistics. Compared with the terms for the same month last 
year, the summary for February, 1924, shows a decrease of 1.7 
per cent in the number of employees, and a decrease of 1.0 per 
cent in the number of hours reported; but owing principally to 
an increase in the average hourly earnings, the total compensation 
shows an increase of 0.2 per cent. 


Labor News 


The United States Circuit Court of Appeals has affirmed a de- 
cision of the United States District Court for the Western division 
of the Western district of Missouri m which a man was held in 


LOCOMOTIVE REPAIR SITUATION—FORMER 


contempt of court for violation of the injunction against strike 
violence, granted during the strike of shop crafts employees in 
1922. The defendant, although not a striker, had participated in 
an assault on a St. Louis-San Francisco employee who had con- 
tinued at work. The plea that the act had been committed in the 
Southern division of the Western district of Missouri and was 
therefore outside the jurisdiction of the court of the Western 
division was over-ruled by the Court of Appeals. 


Labor Board Decisions 


JURISDICTION OF LABOR Boarp.—The Labor Board, in the dis- 
pute between the Federated Shop Crafts and the Great Northern, 
has rendered a decision that it is without jurisdiction in disputes 
between a railway and men not in its employ. This case related 
to a memorandum agreed upon by the Great Northern and a 
representative of its striking shopmen which set forth conditions 
upon which they would be returned to their former positions. The 
Labor Board recognized the fact that the strikers were referred 
to in the memorandum not as employees but as “former em- 
ployees” and “applicants for employment.” The application of 
the Federated Shop Crafts for the reinstatement of one of the 
strikers was denied by the Labor Board.—Decision No. 2302. 


Six New Storage Battery Cars on C. N. R. 


The Canadian National will commence to operate within a few 
days six new storage battery cars. Three of these cars will run 
from Montreal to points nearby and will add considerably to the 
suburban service at present being given by the system. 

These cars are 53 ft. long, about 9 ft. wide, 12 ft. high, have 
vestibule ends and can be operated from either end. The interior 
has a mahogany finish and is equipped with canvas-lined rattan 
seats. There is seating accommodation in each car for fifty pas- 
sengers, in addition to baggage space. 


The Steel Car Bill 


A sub-committee of the Senate committee on interstate com- 
merce has made a favorable report on the bill S.863, “for the 


METHOD OF COMPILATION 


No. No. No. held for No. held for Total 
locomotives No. stored repairs req. Per repairs req. Per held Per 
Date on line serviceable serviceable over 24 hours cent less 24 hours cent for repairs cen: 
January I ccctedanncinineeeneeioes 64,453 48,905 576 13,587 21.1 1,962 3.0 15,549 2d 
ApriL A alae SAG owes 64,559 50,107 914 12,801 19.8 1,651 2.6 14,452 22.4 
O J aay td thas Pik Oa Sk 2 Saree ate ars 63,906 52,456 2,181 10,326 16.2 1,124 1.8 11,450 19.0 
October Drs EA 63,982 54,159 2,620 8,789 13.7 1,034 1.6 9,823 Lis 
1924 
Jantaty -I Aa 64,406 54,031 5,061 9,395 14.6 980 1.5 10,375 16.1 
LOCOMOTIVE REPAIR SITUATION—NEW METHOD OF COMPILATION 
No. No. No. req. No. req. 
locomotives No. stored classified Per running Per Total req. Per 
Date on line serviceable serviceable repairs cent repairs cent repairs cea: 
February: Leidas 64,377 53,586 4,116 5,919 9.2 4,872 7.6 10,791 16.5 
March ll ara ai Re 64,431 53,127 3,800 6,047 9.4 5,257 8.1 11,304 17.3 
Aprl I acted ON 64,363 52,805 4,648 6,128 9.5 5,430 8.4 11,558 17 9 
May A O sen epee 64,330 52,890 6,079 6,105 9.5 5,335 8.3 11,440 17.8 
FREIGHT CAR REPAIR SITUATION 
Cars Repaired 
_ No. Cars Awaiting Repairs Per cent of cars Month Heavy Light Total 
Date freight cars ' awaiting 1923 
1923 on line Heavy Light Total repairs 
Tanuary 1 .......... 2,264,593 164,041 51,970 216,011 9.5 
Nprili I> esses sires 2,296,997 154,302 52,010 206,312 9.0 
July one iou sae see's 2,260,532 146,299 44,112 190,411 8.4 June ......... 121,077 2,451,758 2,572.33: 
October l .......... 2,270,840 113,563 32.769 151,332 6.7 September .... 114,064 2,335,161 2.449. 2. 
November 1 ........ 2,263,099 116,084 34,540 150,624 6.6 October ...... 117,254 2,444,118 Q ÉL 
December 1 . ...... 2,270,405 116,697 38,929 155,626 6.8 November .... 104,761 2,214,617 2.31927 
1924 
January 1 .......... 2,279,363 118,653 39,522 158,175 6.9 December .... 87,758 2,073,280 2.161.035 
1924 
February 1 ......... 2,269,230 115,831 45,738 161,569 7.1 January ...... 76,704 2,083,583 2 160%" 
March Dodd 2,262,254 119.505 49,277 168,782 7.5 “ebruary ..... 70,056 2,134,781 2.204.827 
April de eee oid 2,274,750 125,932 46,815 172,747 7.6 March ...m.o.os 77,365 2.213,158 2.2305 
May dtc Sadan eet 2,271,638 131,609 47,666 179,275 7.9 April sess.. 75,352 2,074,629 2,149.58: 
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protection of persons employed on railway express cars, railway 
baggage cars and railway express-baggage cars,” with certain 
amendments including a change in the effective date to July 1, 
1927, After that date the bill provides that all such cars and their 
parts shall be of such construction, style and strength and fur- 
nished in such manner as shall be required by the Interstate Com- 
merce Commission, and that the commission shall not allow to be 
used any such car not constructed of steel or steel underframe or 
of equally indestructible material, except that it may grant relief 
from this requirement for short trains or trains operated for short 
distances at a low rate of speed and the requirements will not 
apply when the cars are locked or sealed and not carrying persons. 
After July 1, 1927, such cars accepted for service or contracted 
tor would be required to be of steel and in accordance with regu- 
lations made by the commission. The amendments are intended 
to meet some of the objections made by the railroads on the 
ground of expense. 


Milk Used in Locomotive Instead of Coal 


The Chicago, Rock Island & Pacific, on April 24, ran a special 
tram of five cars carrying 200 children, from La Salle street 
station to 91st street and return, a distance of 20 miles, using lumps 
of powdered milk as fuel instead of coal. The run was made at 
the request of Dr. Herman N. Budesen, health commissioner of 
Chicago, who wished to emphasize and advertise his axiom, “Milk 
is to the human body as fucl is to the locomotive,” which he is 
using in his campaign to educate children regarding the value of 
milk. The locomotive was first fired with coal but fire was tnain- 
tamed throughout the run with briqucts of dried milk made 
especially for the occasion. The heat given off per pound of 
milk is stated to be 10,000 B. t. u., while that of coal is 11,000. The 
weight of milk consumed during the run was greater than the 
amount of coal that is used on the same run ordinarily. 


Court News 


Boier SarerY Act—-HANbDHOLDS Must Be FASTENED WITH 
Botts or Rivers.—In an action for injury to a switchman it ap- 
peared that while stepping from the footboard of a tender while 
the engine was in motion his glove caught in a cotter pin used to 
fasten the handhold and he was thrown down and dragged. The 
Circuit Court of Appeals, Fifth Circuit, holds that sections 2 and 5 
ot the Boiler Safety Act are extended by the amendment of 1915 
to tenders, that the Interstate Commerce Commission’s rule re- 
quiring handholds on switching locomotives to be securely fastened 
with bolts or rivets is valid, and that the substitution of a cotter 
pm was such a failure to comply with the act as to render the 
detendant liable, regardless of its negligence.—F. W. € D. C. v. 
Jones, 294 Fed. 858. 


PASSENGER CARS ORDERED, INSTALLED AND RETIRED 


No. No. retired No. owned 
installed from service or leased 
during during at end of 

Quarter quarter quarter quarter 
January-March ........ooooooomo.. 792 679 54,370 
April-June AA as id eee ane 513 555 54,328 
July-September .....oooo.oooomo coc.» 553 531 54,349 
October-December E tee organics 861 948 54,262 
Full vear, 1923 .....o..ooooomoo.o... 2,719 2713. . ene Bos 

1924 
January-March ........oo.oooocm.m.m.o.. 699 431 54,519 


Figures from Car Service Division, A. R. A. quarterly report of passen- 
per cars, Form C. S. 55 A, Figures cover only Class J roads reporting to 
Car Service Division and are not therefore strictly comparable with figures 
given in first two columns of table. 


LOCOMOTIVES INSTALLED AND RETIRED 


Installed Aggregate Retired Aggregate Owned at Aggregate 
Mont during tractive during tractive end of tractive 
1923 month effort month effort month effort 
Sept. 384 22,342,517 260 7,191,302 64,720  2,506.469,651 
(ct, 408 21,665,487 301 7,935,709 64,227 2.520,200,846 
Noy, ... 333 19,054,713 282 7,741,395 64,879 2,532,085,38x0 
Dec... 333 18,260,423 316 8,738.378 64,896 2,541.607,425 
1924 
lan. ... 271 15,228,895 178 4,447,721 64.989  2,852,694,053 
Feb. ... 214 11,296,088 175 4,906,435 65.029  2:559,519,253 
March 176 10,457,064 181 6,033,173 64,911 2,560,076,766 


Figures prepared by Car Service Division, A. R. A., published prior to 
Octuber in reports relative to progress, made on A. R. A. transportation 
Program, and more recently in greater detail given in form C. S. 56 \-1. 
bigures cover only those roads reporting to the Car Service Division. They 
include equipment received from builders and railroad shops. Figures of 
installations and retirements alike include also equipment rebuilt to an 
txtent sufficiently so that under the accounting rules it must be retired and 
entered in the equipment statement as new equipment. 
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MEETINGS AND CONVENTIONS 
New Program Arrangement for the A.S.T.M. Meeting 


As previously announced in these columns, the twenty-seventh 
annual meeting of the American Society for Testing Materials 
will be held at the Chalfonte-Haddon Hall, Atlantic City, N. J., 
on June 24 to 27. A departure is being made this year in the 
arrangement of the program by which parallel sessions will be 
held practically throughout the meeting with no afternoon sessions 
after the first day. Registration starts on Monday, June 23, and 
that day and Tuesday morning have been reserved for committee 
meetings. The general arrangement of the program is as follows: 

Tuesday, afternoon, symposium on corrosion resistant, heat re- 
sistant and electrical resistance alloys; and coal, timber, rubber 
and textiles; evening, continuation of symposium; and paints, petro- 
leum products, insulating materials and thermometers. Wednesday, 
morning, non-ferrous metals, corrosion and metallography; and 
lime, gypsum and ceramics; evening, president’s address and ad- 
ministrative committee reports. Thursday, morning, steel; and 
road and paving materials and waterproofing; evening, methods 
of testing and nomenclature. Friday, morning, magnetic analysis 
and fatigue of metals; and cement and concrete; evening, wrought 
and cast iron and cast iron pipe; and concrete and reinforced 
concrete. 


New Officers for Canadian Railway Club 


C. E. Brooks, chief of motive power of the Canadian National, 
was elected president of the Canadian Railway Club at the twenty- 
second annual meeting and smoker of the club at the Windsor 
Hotel, Montreal, on May 13. In addition to the reading of the 
annual reports and the election of officers, a varied program of 
entertainment was provided by members from companies perform- 
ing at local theatres. 

Other officers elected were as follows: First vice-president, J. 
A. Shaw, electrical engineer, C. P. R.; second vice-president, E. R. 
Battley, superintendent of motive power, Eastern lines, C. N. R.; 
executive committee, J. Burns, works manager, C. P. R. Angus 
shops; W. F. Connal, mechanical engineer, C. N. R.; J. E. Muir, 
assistant works manager, C. P. R. Angus shops; T. M. Hyman, 
superintendent car shops, C. N. R.; G. Whiteley, assistant super- 
intendent of motive power, C. P. R., and W. A. Booth, director of 
safety and first aid, C. N. R.; audit committee, J. W. Fontaine, 
chief clerk to auditor of stores and mechanical accounts, C. P. R.: 
A. McDonald, assistant to superintendent of motive power, C. N. 
R., and E. G. Jackson, president and general manager of the In- 
ternational Equipment Company; treasurer, P. P. Reynolds, chief 
clerk to chief of motive power and roHing stock, C. P. R.; secre- 
tary, C. R. Crook, head timekeeper, motive power, Dewer shops, 
C. N. R. 


Mechanical Division Program 


Division V—Mechanical, American Railway Association, will 
hold its annual meeting at Atlantic City, N. J., from June 11 to 
18, inclusive. The sessions will be held in the Greek Temple on 
the Million Dollar Pier and will extend from 9:30 a. m. to 12:30 
p. m., daylight saving time, except on Saturday, June 14, which 
will be available for the examination of exhibits. No sessions 
will, of course, be held on Sunday, June 15. 

On Wednesday, June 11, in addition to routine matters, there 
will be the annual address by the chairman of the Division, John 
Purcell, assistant to the vice-president of the Atchison, Topeka 
& Santa Fe; an address by President R. H. Aishton of the Ameri- 
can Railway Association; and reports of the General Committee, 
the Committee on Nominations and the Committee on Locomotive 
Design and Construction. 

On Thursday, June 12, there will be a discussion of the report 
on Shop and Engine Terminals and the following individual papers : 
The Modern Locomotive, by W. H. Winterrowd, assistant to 
president, Lima Locomotive Works; the Lehigh Valley Three- 
Cylinder Locomotive No. 5,000, by J. G. Blunt, American Loco- 
motive Company; the Relation of Track Stresses to Locomotive 
Design, by C. T. Ripley, chief mechanical engineer, A. T. € S. F. 

On Friday, June 13, the reports on Locomotive and Car Light- 
ing and Electric Rolling Stock will be discussed. An individual 
paper on Development of the Electric Locomotive, by F. H. 
Shepard, director of heavy traction, Westinghouse Electric & 
Manufacturing Company, will also be presented. 

On Monday, June 16, Frank McManamy, of the Interstate Com- 
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merce Commission, will make an address and the following 
individual papers will be presented: Governmental Relations to 
Transportation, by W. R. Cole, president, Nashville, Chattanooga 
& St. Louis; Proper Training of Shop Supervisory Forces, by 
L. W. Baldwin, president, Missouri Pacific. There will also be 
discussions of the reports on Specifications and Tests for Materials 
and on Car Construction and the annual election of officers. 

On Tuesday, June 17, there will be a discussion of the following 
reports: Prices for Labor and Material, Arbitration, Tank Cars, 
Loading Rules and Safety Appliances. 

On Wednesday, June 18, the last day of the convention, the 
following reports will be discussed: Autogenous and Electric 
Welding, Brakes and Brake Equipment, and Wheels. 

Some time during the sessions of the convention an address 
will be made by W. R. Scott, president of the Southern Pacific, 
Texas and Louisiana Lines. 


The following list gives names of secretaries, dates of next or regular 
meetings and places of meeting of mechanical associations and railroad clubs: 


Alr-BRAKE ASSOCIATION.—F. M. Nellis, Room 3014, 165 Broadway, New 
York City. 


AMERICAN RAILROAD MASTER TINNERS”, COPPERSMITHS” AND PIPEFITTERS’ 
Assocration.—C, Borcherdt, 202 North Hamlin Ave., Chicago. 


AMERICAN RAILROAD ASSOCIATION, Division V.—MECHANICAL.—V. R. Haw- 
thorne, 431 South Dearborn St., Chicago. Convention June 11-18, 
1924, Atlantic City, N. J. 

Division V.—EquiPMmENT PAINTING Diviston.—V. R. Hawthorne, 
Chicago, 

Division VI.—PurcnHases AND Stores.—-W. J. Farrell, 30 Vesey 
St., New York. Convention June 16-18, 1924, Atlantic City, N. J. 


AMERICAN RaiLway Toot Foremen’s ASSOCcIATION.—J. A. Duca, tool fore- 
man, C. R. I. & P., Shawnee, Okla. Annual convention August 28-30, 
Hotel Sherman, Chicago. 


AMERICAN SOCIETY OF MECHANICAL ENGINEERS.—Calvin W. Rice, 29 W. 
Thirty-ninth St., New York. Railroad Division, A. F. Stuebing, 23 
West Forty-third St., New York. 


AMERICAN SOCIETY FOR STEEL Treatinc.—W. H. Eiseman, 4600 Prospect 
Ave., Cleveland, Ohio. Next meeting September 22-26, inclusive. at 
Boston, Mass. 

AMERICAN SOCIETY FOR TESTING Matertars.—C. L. Warwick, 1315 Spruce 
St., Philadelphia, Pa. Annual meeting June 24-27, Chalfonte-Haddon 
Hall, Atlantic City, N. J. 

ASSOCIATION OF Rattway ELECTRICAL ENGINEERS.—Joseph A. Andreucetti, 
C. € N. W., Room 411, C. € N. W. Station, Chicago, Hl. Semi- 
annual meeting June 12, Hotel Dennis, Atlantic City, N. J. Annual 
meeting October 20-24, Hotel La Salle, Chicago. 

CANADIAN Rartway Crus.—C. R. Crook, 129 Charron St., Montreal, Que. 
Regular meetings second Tuesday in each month, except June, July 
and August, at Windsor Hotel, Montreal, Que. 

Car FOREMEN'S ASSOCIATION OF CHICAGO.—Aaron Kline, 626 N. Pine Ave., 
Chicago, Ill. Meeting second Monday in month, except June, July 
and August, Great Northern Hotel, Chicago, 111. 

Car FoREMEN'S Association Or St. Lovis.—R. E. Giger, 721 North 23rd 
street, E. St. Louis, Ill. Meetings, first Tuesday in month, except 
June, July and August, at the American Hotel Annex. St. uis. 

CENTRAL Raitway Crus.—H. D. Vought, 26 Cortlandt St., New York, N. Y. 

i Regular meetings second Thursday, January to November. Interim 
mectings second Thursday, February, April, June, Hotel Statler, 
Buffalo, N. Y 

CHIEF INTERCHANGE CAR INSPECTORS’ AND Car FOREMEN’S ASSOCIATION. — 
A. S. Sternherg, Belt Railway, Clearing Station, Chicago. Annual 
meeting Hotel Sherman, Chicago, September 23, 24 and 25. 

CINCINNATI Rattway CLuB.—W. C. Cooder, Union Central Building, Cin- 
cinnati, Ohio. Meetings second Tuesday, February, May, September 
and November. 

CLEVELAND STEAM RAILWAY Crius.—F. L. Frericks, 14416 Adler Ave., Cleve- 
land, Ohio. Meeting first Monday each month at Hotel Cleveland, 
Public Square, Cleveland. 

INTERNATIONAL RAILROAD Master BLACKsSMITHS” ASSOCIATION.—W. J. 
Mayer, Michigan Central, 2347 Clark Ave., Detroit, Mich. Next 
meeting Hotel Sherman, Chicago, August 19, 20, 21. 

INTERNATIONAL RAILWAY FuEL AssociaTION.—J. B. Hutchinson, 6000 Michi- 
gan Ave., Chicago, III. 

INTERNATIONAL RAILWAY GENERAL ForemMeEN’s AssocraTION.—William Hall. 
1061 W. Wabash St., Winona, Minn. . Annual convention September 
9 to 12. Hotel Sherman, Chicago. 

MASTER BOILERMAKERS’ ASSOCIATION.—Harry D. Vought, 26 Cortlandt St., 
New York, N. Y. 

New ENGLAND Rartroap CLuB.—W. E. Cade, Jr., 683 Atlantic Ave., Boston, 
Mass. Regular meetings second Tuesday in month, except June, July, 
August and September, Copley-Plaza Hotel, Boston, Mass. 

New York Rattroap Crus.—H. D. Vought, 26 Cortlandt St., New York. 
Meeting third Friday of each month except June, July and August at 
29 West Thirty-ninth St., New York. 

NIAGARA Frontier Car MeEn’s Assoctation.—George A. J. Hochgreb, 623 
Brisbane Building, Buffalo, N. Y. Regular meetings January, March, 
May, September and October. f 

Paciric Rattway CLusB.—W. S. Wollner, 64 Pine St., San Francisco, Cal. 
Regular meetings second Thursday in month, alternately in San 
Francisco and Oakland, Cal. 

Rattway CLUB or GREENVILIE.—G. Charles Hoey, 27 Plum St., Greenville, 
ta: Meetings last Friday of each month, except June, July and 

ugust. i 

Rattway CLuB or PirTsBURGH.—J. D. Conway, $15 Grandview Ave.. Pitts- 
burgh, Pa. Regular meeting fourth Thursday in month, except June, 
July and August, Fort Pitt Hotel, Pittsburgh., Pa 

St. Lovis RamwarY Crus.—B. W. Frauenthal, Union Station, St. Louis. 
ue Regular meetings second Friday in month, except June, July and 

ugust. 

SOUTHEASTERN CARMEN'S INTERCHANGE AssociaTION.—J. E. Rubley, Southern 
railway shops, Atlanta, Ga. 

TRAVELING ENGINEERS’ Assoctation.—W. O, Thompson, 1177 Fast Ninety- 
eighth St., Cleveland, Ohio. Annual meeting Hotel Sherman, Chicago. 
September 9-14, 1924. 

Westers RaiLwaY Crun.—-Bruce V. Crandall, 605 North Michigan Ave., 
Chicago. Meetings third Monday in each month, except June, July 
and August. 
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SUPPLY TRADE NOTES 


The Vanadium Alloys Steel Company, Latrobe, Pa., has removed 
its New York office to 270 Madison avenue. 


The Equipment Specialties Company has moved its Chicagu 
office to room 936, 310 South Michigan avenue. 


The Union Asbestos & Rubber Company has moved its Chicago 
office to room 936, 310 South Michigan avenue. 


The Ohio Injector Company is planning the construction oí 
a three-story addition to its factory at Wadsworth, Ohio. 


The Sullivan Machinery Company, Chicago, has moved its 
Pittsburgh office to Rooms 517-520, Farmers Bank building. 


The Hutchins Car Roofing Company has moved its Chicazo 
offices to the Straus building, 310 South Michigan avenue. 


L. A. Marshall, service manager of the Industrial Works, Bay 
City, Mich., has been appointed sales engineer, with headquarters 
at Chicago. 


The Locomotive Stoker Company has moved its New York 
offices from 50 Church street to the new Westinghouse build- 
ing 150 Broadway. 


The Chicago district sales office and warehouse of the Garlock 
Packing Company, Palmyra, N. Y., has been removed to 600 Wes 
Jackson boulevard. 


The Simmons-Boardman Publishing Company has opened an 
office at 74 New Montgomery street, San Francisco, Cal. Homer 
Beach will be in charge. 


The Austin Company, Cleveland, Ohio, has removed its Chicago 
office from the Continental & Commercial Bank building to suite 
1300 Burnham building, 160 North La Salle street. 


Joseph T. Ryerson & Son, Inc., Chicago, has taken over the 
exclusive distribution of Lewis special staybolt iron manufactured 
by the Penn Iron & Steel Company, Creighton, Pa. 


William A. Lake, who 
has been connected with 
the Pantasote Company, 
New York, for the past 
15 years, has been ap- 
pointed sales manager of 
its railroad and marine 
department, for the dis- 
position of all Pantasote 
and Agasote products in 
those fields. Mr. Lake 
entered service of the 
Pantasote Company in 
its sales department on 
April 1, 1909, and was 
given charge of the rail- 
road and the entire 
marine fields, for the ter- 
ritory composed of the 
southern, the middle 
states, a few of the west- 
ern states and the Island 
of Cuba. In the marine field Mr. Lake has built up a very large 
business for the Pantasote Company. 


The Pressed Steel Car Company and the Western Steel Car 
& Foundry Company have moved their Chicago offices to 604 
Corn Exchange Bank Building, 134 S. LaSalle street. 


Harvey S. Patterson, manager of the railroad department of the 
Walworth Manufacturing Company, Boston, Mass., died on April 
6 at the Norfolk county hospital, Mass., at the age of 38. 


W. A. Lake 


Fred R. Cooper, general sales manager of the Gold Car Heating 
& Lighting Company, Brooklyn, N. Y., died at his home, North- 
brook courts, Washington, D. C., on May 10, after a short illness. 


D. S. Wood, district sales manager of the Niles-Bement-Pond 
Company, with headquarters at Philadelphia, Pa., has been trans- 
ferred to Chicago, succeeding Samuel G. Eastman who has been 
granted a leave of absence. 
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C. H. Smith, assistant secretary of the Westinghouse Air Brake 
Company, and director of clerical operations of all of that com- 
pany's interests, has, in addition, been elected vice-president of the 
Westinghouse Union Battery Company, Swissvale, Pa. 


L. D. Albin, general sales manager of the Ingersoll-Rand Com- 
pany, New York City, has been elected vice-president in charge of 
European sales, and D. C. Keefe, assistant general sales manager, 
has been appointed general sales manager to succeed Mr. Albin. 


The Edwards Railway Motor Car Company, Sanford, S, C., 
has decided to increase its capital stock $500,000 and to begin 
work immediately erecting additional buildings, and providing 
necessary machinery to bring the output of the plant up to 30 
cars a month. 


L. S. Carroll, general purchasing agent of the American Locomo- 
tive Company, New York, has been elected vice-president in charge 
of purchases. Mr. Carroll entered the service of the Chicago & 
North Western about 
1886 as a helper at a sta- 
tion in Dakota. He 
learned telegraphy and 
later served as operator 
and station agent. He 
was then transferred to 
the accounting depart- 
ment in Chicago where 
he served consecutively as 
travelling auditor and 
general travelling audi- 
tor, until his appointment 
in 1901 as purchasing 
agent. He subsequently 
became general purchas- 
ing agent for both the 
Chicago & North West- 
ern and the Chicago, St. 
Paul, Minneapolis & 
Omaha railroads. Dur- 
ing government operation 
of the railroads Mr. Car- 
roll was chairman of the Northwestern Regional Purchasing Com- 
mittee and on the return of the railroads to their owners Mr. 
Carroll went on March 1, 1920, to the American Locomotive Com- 
pany as general purchasing agent, which position he held until his 
recent appointment as vice-president in charge of purchases of the 
same company. 


L. S. Carroll 


David Maxwell, formerly district manager of the Cleveland 
branch of the Williams Tool Corporation, Erie, Pa., has been 
appointed district manager of the Chicago branch, with head- 
quarters at 549 West Washington boulevard, 'Chicago, succeeding 
Blake D. Hay, resigned. 


E. W. Allen, formerly engineer and assistant manager of the 
central district of the General Electric Company, with headquarters 
at Chicago, has been appointed manager of the engineering de- 
partment of that company and A. F. Riggs has been appointed 
district engineer to succeed Mr. Allen. E. W. Allen was born in 
Buchanan, Va., on November 8, 1880, and was graduated from the 
Virginia Polytechnic Institute in 1900 with a B. S. degree in 
electrical engineering. He first entered the employ of the General 
Electric Company in January, 1901, in the test department at 
Schenectady, and in December of the following year he was as- 
signed to the lighting engineering department, where he remained 
until September 30, 1911, when he was appointed engineer of the 
Chicago district. On September 1, 1913, he was appointed assist- 
ant district manager in addition to his duties as district engineer. 
Early in 1917 he entered the military service and served two 
years. He returned to the company in April, 1919. 


E. A. Lundy, of the business staff of the Simmons-Boardman 
Publishing Company, publishers of the Railway Mechanical Engi- 
neer, and business manager of Railway Signaling and the Railway 
Electrical Engineer, two of this company’s publications, has re- 
signed to organize the E. A. Lundy Company, with headquarters 
in the Union Trust Building, Pittsburgh, Pa., to take over the 
sales and service of a number of companies in the railway field. 
Preston Parish, formerly with the Line Material Company, South 
Milwaukee, Wis., 1s manager of the line materials division, and 
Earl M. Allen, formerly with the Matthews Engineering Com- 
pany, Sandusky, Ohio, is signal engineer of the new company, 
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TRADE PUBLICATIONS 


PUNCHES AND SHEARS.—Bulletin No. 28, superseding Bulletin 
No. 8 and briefly pointing out a few of the prominent features of 
Morgan punches and shears, has recently been issued by the Mor- 
gan Engineering Company, Alliance, Ohio. 


Sprincs.—Catalogue No. 3, descriptive of coil and elliptic 
springs for steam and electric railway service, has recently been 
issued by the Fort Pitt Spring & Manufacturing Company, Pitts- 
burgh, Pa. 


BALL JoinTs.—Bulletin No. 801 descriptive of improved Frank- 
lin ball joints, for which no specially molded packing gaskets are 
required, has been issued by the Franklin Railway Supply Com- 
pany, New York, 


Pipe CLamPs.—Bulletin No. 905, descriptive of multiple pipe 
clamps designed with a view of laying out the piping of a locomo- 
tive in the drawing room and showing the location of each clamp, 
has been published by the Franklin Railway Supply Company, 
New York. 


Dry Vacuum Pumps.—Bulletin No. 78-B, briefly describing 
steam driven and belt-driven, single-cylinder vacuum pumps, built in 
capacities ranging from 100 to 1,600 cu. ft. displacement per 
minute, has been issued by the Sullivan Machinery Company, 
Chicago, 111. 


AIR Compressors.—Angle-compound power-driven air compres- 
sors of the belted and direct connected classes, and belt-driven air 
compressors of the single and two-stage types, are illustrated and 
described in Bulletins Nos. 77-H and 77-K, which have recently 
been issued by the Sullivan Machinery Company, Chicago, Ill. 


ELectricAL HistorY.—“Forty Years Ago” is the title of a 21- 
page booklet illustrated with pen and ink sketches, published by the 
Westinghouse Electric & Manufacturing Company. The booklet 
describes briefly electrical progress which has been made during 
the past 40 years and the relation of the Westinghouse Company 
to this progress. 


Cross-Drum Boiters.—Bulletin No. 53, fully descriptive of the 
Heine M and MC types of cross-drum boilers, has recently been 
issued by the Heine Boiler Company, St. Louis, Mo. While 
cross-section views show only the different furnace arrangements 
for the burning of coal, the boilers may be adapted to the use of 
waste heat, powdered fuel, oil, gas, or any other fuel. 


FLue Wevpers.—Bulletin No. FW, describing railroad flue 
welders for safe ending and salvaging boiler tubes and superheater 
flues, scrap salvaging, etc., and showing shop layout, comparison 
of costs, various electric methods of welding tubes and superheater 
flues, current characteristics, etc., has been prepared for distribu- 
tion by the Thomson Electric Welding Company, Lynn, Mass. 


STARRETT TooLs.—A 352-page, illustrated catalogue, descriptive 
of fine mechanical tools, hacksaws, steel tapes, etc., has been issued 
by the L. S. Starrett Company, Athol, Mass. Sixty-two new 
tools, including angle gages, hold downs, pocket micrometer cases, 
tool bench gages, rolling mill gages, and a number of other tools 
which have been added to the Starrett line since the publication 
of the last catalogue, are among the 2,200 tools described. 


TRAMRAIL SyYSTEM.—A general description of the Cleveland 
electric tramrail system of hoisting and conveying loads weighing 
4,000 Ib. or less, is given in Catalogue No. 3 recently issued by the 
Cleveland Crane & Engineering Company, Wickliffe, Ohio. This 
system is a combination of standardized rail, fittings and carriers, 
which have been developed to meet the demand for an inexpensive 
system for use in warehouses, foundries, machine shops, etc. 


SMALL Woop PRESERVING PLANT.—A small 4-page, illustrated 
booklet has recently been issued by Grant B. Shipley, engineer, 
Pittsburgh, Pa., descriptive of a small wood preserving plant 
which has been developed primarily for small users of timber. 
This type of plant is built in several different sizes and the text 
describes the different capacities, the advantages, the construction, 
the type of treatment and the method of operation. The arrange- 
ment, operation, etc., is similar to that used th the large plants of 
the Century Wood Preserving Company. 


PERSONAL MENTION 


General 


Howarp STILLMAN, mechanical engineer and engineer of tests 
of the Southern Pacific at San Francisco, Cal., has retired. 


F. E. RusseLL, assistant mechanical engineer of the Southern 
Pacific, at San Francisco, Cal., has been promoted to mechanical 
engineer, with the same headquarters, succeeding H. Stillman. 


R. M. Brown, engineer of motive power of the New York 
Central, with headquarters at New York, has been appointed as- 
sistant superintendent of motive power, with the same headquarters. 


The headquarters of G. B. FRABEL, assistant general superinten- 
dent of motive power of the Southwestern region of the Penn- 
sylvania, have been removed from St. Louis, Mo., to Columbus, 
Ohio. 


D. Woop, assistant mechanical engineer and assistant engineer 
of tests, of the Southern Pacitic, has been promoted to engineer 
of tests, with headquarters at San Francisco, Cal., also succeeding 
H. Stillman. 


Master Mechanics and Road Foremen 


C. G. Gorr, master mechanic of the Southern at Spencer, N. C., 
has been transferred to South Richmond, Va. 


J. S. Breyer, has been appointed master mechanic of the South- 
ern at ‘Charleston, succeeding J. L. Camtwell. 


C. G. HENDERSON has been appointed master mechanic of the 
Southern, with headquarters at Charleston, S. C. 


T. J. Cayton, whose appointment as master mechanic of the 
Texarkana & Fort Smith, with headquarters at Port Arthur, Tex., 
was announced in the May issue of the Railwuy Mechanical 
Engineer, was born on 
March 28, 1870, at Beth- 
alto, 111. Mr. Clayton is 
a graduate of the Mober- 
ly, Mo., high school aud 
of the Lake Forest Acad- 
emy. In September, 1888, 
he entered the employ of 
Wabash as a call boy at 
Moberly. He then suc- 
cessively served as ma- 
chinist apprentice, loco- 
motive fireman and 
engineer, resigning in 
1894. In 1895, he was 
appointed locomotive fire- 
man of the Cleveland, 
Cincinnati, Chicago & St. 
Louis at Mattoon, IIL; 
in 1896, locomotive fire- 
man of the Kansas City 
Southern at Pittsburgh, 
Kans.; in 1898, locomo- 
tive engineer; in 1902, traveling air brake inspector; in 1905, 
district foreman at Mena, Ark.; in 1912 district foreman at De- 
- queen, Ark.; in 1914, district foreman of the Texarkana & Ft. 
Smith at Port Arthur, Tex.; in 1916, district foreman of the 
Kansas City Southern at Dequeen; in 1918, master mechanic of 
the Texarkana € Ft. Smith at Texarkana; and in 1923, general 
foreman at Port Arthur. 


T. J. Clayton 


Shop and Enginehouse 


F. J. Myers has been appointed blacksmith foreman of the 


Atchison, Topeka & Santa Fe, with headquarters at Argentine, 
Kan. 


G. J. MENL, gang foremen of the back shop of the Oregon 
Short Line at Pocatello, Idaho, has been appointed day roundhouse 
foreman, with headquarters at Glenns Ferry, Idaho, succeeding 
Harry Todd resigned, 
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E. B. FARRELL, machinist, has been promoted to assistant en- 
ginehouse foreman of the Baltimore & Ohio, with headquarters at 
New Castle Junction, Pa. 


J. J. WacLeY has been appointed assistant roundhouse foreman 
of the Baltimore € Ohio, with headquarters at Keyser, W. Va, 
succeeding W. A. Earnest, resigned. 


Harry M. WItson, roundhouse foreman of the Atchison, Topeka 
& Santa Fe at Raton, N. M., has been promoted to general fore- 
man, with headquarters at Wellington, Kans. 


E. F. FREDERIKSEN, assistant school and shop instructor of the 
Atchison, Topeka & Santa Fe at Albuquerque, N. M., has been 
promoted to assistant night roundhouse foreman, with headquarters 
at Raton, N. M. 


Purchasing and Stores 


T. E. Britt has been appointed storekeeper of the Baltimore & 
Ohio, with headquarters at Washington, Ind. 


H. E. LrrcurFreELD has been appointed storekeeper of the Balti- 
more & Ohio, with headquarters at Baltimore, Md., succeeding 
T. E. Britt. 


FRANK JustTICE has been appointed assistant storekeeper of the 
Boston & Maine, with headquarters at Mystic Wharf, Mass., 
succeeding David G. Akehurst, deceased. 


W. J. KELLEHER has been appointed purchasing agent of the 
Alabama & Vicksburg, with headquarters at New Orleans, La., 
succeeding T. H. Ryan, resigned to accept service with another 
company. 


H. E. Anperson has been appointed assistant purchasing agent 
of the Chicago, St. Paul, Minneapolis & Omaha, with headquarters 
at St. Paul, Minn., succeeding William Nelson who has resigned 
to engage in other business. 


Louis Lavor, whose appointment as general purchasing agent 
of the Canadian National, with headquarters at Montreal, was 
announced in the May issue of the Railway Mechanical Engineer 
was born at Rimouski, Que., on June 22, 1879, and in 18% entered 
the service of the Intercolonial Railway at Moncton, N. B., as a 
junior clerk. He was employed in various clerical capacities from 
that time until 1905 when he became assistant to the general man- 
ager, operating branch. In 1909 he was appointed a purchasing 
agent for the Canadian Government Railways at Ottawa and in 
March, 1910, became purchasing agent for the Department of Rail- 
ways and Canals (C. G. R. Lines and Dominion canals), with head- 
quarters at Ottawa. On January 1, 1919, he was appointed assist- 
ant general purchasing agent of the Canadian National at Toronto 
and on December 1, 1920, was promoted to genera! purchasing 
agent. With the formation of the present Canadian National Rail- 
ways, Mr. Lavoie was appointed purchasing agent at Toronto and 
held that position until his recent promotion. 


Car Department 


C. T. Rostson, car foreman of the Baltimore & Ohio at Garrett, 
Ind., has been transferred to New Castle Junction, Pa. 


F. E. CHESHIRE, car foreman of the Baltimore & Ohio at San- 
dusky, Ohio, has been transferred to South Chicago, 111. 


Rosert B. Hacerty has been promoted to car foreman of the 
Atchison, Topeka & Santa Fe, with headquarters at Gallup, N. M. 


H. E. Nectey has been appointed car foreman of the Atchison. 
Topeka & Santa Fe, with headquarters at Chanute, Kan, succeed- 
ing B. F. Ecord. | 


A. W. FiscHER, assistant car foreman of the Baltimore & Ohio 
at Sandusky, Ohio, has been promoted to car foreman, succeeding 
F. E. Cheshire, promoted. 


O. L. Horr, car foreman of the Baltimore & Ohio at New 
Castle Junction, Pa., has been appointed general car foreman, with 
headquarters at Garrett, Ind. 


R. A. KuErsrT, car foreman of the Baltimore & Ohio at South 
Chicago, Ill, has been promoted to general car foreman, with 
headquarters at Lorain, Ohio. 


B. F. Ecorp, car foreman of the Atchison, Topeka & Santa Fe 
at Chanute, Kan., has been appointed acting general car foreman, 
succeeding L. H. Klein, retired. 
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The hot box competition, which was announced in the Janu- 
ary and February issues of the Railway Mechanical Engineer 
and closed on March 1, aroused a wide 


Winners in interest among our subscribers in the 
Hot Box car department. A total of twenty-six 
Competition papers were submitted, many of which 


contain some excellent suggestions for 
the prevention of hot box epidemics, the sudden development 
of which frequently makes life miserable for the car fore- 
man. The first prize has been awarded to a car foreman 
writing under the name of M. S. Roberts. The second 
prize has been awarded to Oscar Skegsberg, an assistant car 
foreman of Detroit, Mich. Several of the other papers were 
close contenders for the prizes and contain constructive 
material which will make them valuable contributions for 
the attention of our readers when they are published. The 
paper winning the first prize will appear in next month's 
issue. 


While not unanimous, the opinion of by far the great major- 
ity of railroad mechanical men regarding inspection pits at 
: engine terminals is favorable. Par- 
Locomotive ticularly in the case of busy terminals 
Inspection Pits where many locomotives are condi- 
Prove Value tioned for service and turned daily, the 
general experience has been that loco- 

motive inspection pits on incoming tracks facilitate the im- 
mediate location of defects and enable those defects to be cor- 
rected and the locomotives returned to service more promptly. 
Many present terminals, where a sufficient number of loco- 
motives are being handled, could doubtless be improved by 
the provision of inspection pits, together with a proper 
arrangement for the prompt transmission of inspectors’ re- 
ports to the enginehouse foremen and supervisors. Loco- 
motive inspection pits are usually of concrete construction, 
well drained and deep enough so that inspectors will have 
ample room to inspect the driving wheels, axles, boxes, 
binders, spring rigging, brake rigging, etc., without stooping 
in an awkward position which cannot be maintained. Par- 
ticular attention should be given to the lighting arrangement 
so that on the darkest nights the pit lights will thoroughly 
illuminate the under parts of locomotives to such an ex- 
tent that inspectors can examine them with practically the 
same degree of care as in the daytime. The importance of 
this feature in enabling slight defects to be noticed and cor- 
rected before trouble develops can hardly be over-emphasized. 
Another important feature of inspection pits is the possi- 
bility of making minor repairs on the spot as soon as they are 
discovered. This obviates entering these minor repairs on 
the inspector’s report, saves the time of enginehouse forces 
which would otherwise be required to look up the locomotive 
and hunt around for the defect, and in general, greatly speeds 
the movement of locomotives through the terminal. One 
railroad which has recently taken advantage of this method 
of expediting engine terminal work is the New York, New 
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Haven & Hartford. This road has within the past few 
months installed two locomotive inspection pits at its two 
Boston enginehouses, located at Dover street and Southamp- 
ton street, respectively. Highly satisfactory results are said 
to have followed the installation of these pits, indicating that 
the expense involved in their construction was more than 
justified. 


The volume of sand handled at a large engine terminal 
warrants a careful study to determine the most economical 
way to prepare it for service. The two 


| Drying Sand means most commonly used to dry sand 
by are the coal stove and steam coils. The 
Steam coal stove has been used for years and 


as the amount of sand used has in- 
creased with the size and number of locomotives handled, it 
has been found to be uneconomical and a dangerous fire 
hazard. The coal stoves have to be kept in operation twenty- 
four hours in order to maintain the supply. This materially 
increases the cost of drying sand on account of the contin- 
uous use of coal as a fuel and the labor required to handle 
the sand. The bins in which the sand is dried and stored 
are usually of wooden construction. These have been the 
source of serious fires which have resulted in greatly ham- 
pering the dispatching of power. A further delay results 
when the stoves burn out and have to be renewed. To over- 
come this expensive and dangerous method of drying sand a 
few railroads have installed at their important terminals large 
vats containing a series of steam pipe coils. The steam used 
to dry the sand is obtained from the exhaust steam line of 
the power plant. It has been found that for enginehouses 
dispatching on the average of one hundred locomotives per 
twenty-hour hours, that sufficient sand can be dried and 
stored by one man in eight hours to supply the terminal for 
the remaining sixteen hours. The fire hazard is entirely 
eliminated and maintenance cost is reduced to a minimum. 


Jigs and fixtures determine the output of the shop, and the 
utilization and the type selected is of primary importance. 
If a railroad invests a large sum of 


Do Your money in new machine tools and does 
Jigs Save not have suitable jigs and fixtures to 
You Money? hold the work the money expended for 


_the tools is practically wasted. The 
development and utilization of jigs and fixtures is usually 
left to the initiative of the man in the shop or the foreman. 
Many jigs are developed under pressure such as in a case 
where a machine is holding up the work of a department to 
such an extent that it affects the output of the whole shop. 
This practice does not always get the best results on account 
of the short time allowed to give the job and machine suf- 
ficient study. This system also tends to bring haphazard 
results in efficient workmanship, as well as to produce a 
variety of fixtures instead of standard types. Take for ex- 
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ample, the jigs used for holding shoes and wedges on the 
table of a planing machine. If a census were taken of the 
different type of jigs now in use in the railroad shops 
throughout the country the total would startle the most con- 
servative shop superintendent or master mechanic. Out of 
this number there must be one jig that is better than the 
rest. The only limiting condition in choosing the proper 
jig for this work would be whether the planer was being used 
entirely for shoes.and wedges or for other work as well. 
It is not difficult to see the need of a careful study as to the 
type of jigs and fixtures that are being used in the shops. It 
is important that jigs be standardized and installed under 
proper and adequate supervision; a variety will not bring 
the most efficient and economical results. Every mainte- 
nance of equipment department should take the necessary 
steps toward the systematic study and development of the 
jigs and fixtures in all its shops. 


One of the most striking characteristics of the steam loco- 
motives is its vitality after a century of marvelous develop- 
af a, ments in the field of transportation 
The Vitality which has produced the electric trans- 
of the mission of power, the automobile and 
Steam Locomotive the aeroplane. Circumscribed by 
limits of clearance, space and the sever- 
est kind of operating conditions, its development has never 
failed to meet the constant demands for greater capacity 
and greater efficiency. Many times it has appeared that the 
practical limit of developmént had been reached, but 
prophesies to this effect have always been followed by an 
improvement in an unexpected direction, which immediately 
showed their fallacy. Indeed, as the minds of engineers 
have become adjusted to the thought that the future pos- 
sibilities were limitless because of the repeated demonstra- 
tions of the last two decades, there has even been an accelera- 
tion in the rate at which future possibilities were opened 
up. There probably have never been at one time more avenues 
of development opening up for the immediate future than are 
now evident. There is the 50 per cent cut-off principle which 
has thoroughly demonstrated its practicability and value 
under certain conditions as a means of increasing the economy 
and the adhesion capacity of the locomotive. There is the 
three-cylinder design, the possibilities of which have not yet 
been fully exploited, for increasing the adhesion capacity, the 
economy and the versatility of the locomotives of a single de- 
sign for a wide range of service conditions. There is the 
possibility of using higher steam pressures through a depar- 
ture from the conventional design of the locomotive boiler. 
There are the advantages of compounding, well established 
with relation to saturated steam and still attainable, though 
probably in a lesser degree, with superheated steam. All 
these developments are under active consideration at the 
present time. What is of most significance in the present sit- 
uation is the open-minded attitude with which all of these 
developments are being watched by railroad men of all ranks. 
No better evidence than this is needed to prove the youth and 
vitality of the steam locomotive. 


A competition on the elimination of waste at outlying car 
repair points was announced in the March and April issues 
_ of the Railway Mechanical Engineer. 

The “Waste in Prizes of $50 and $35 were offered for 
Car Repairs” the best and second best article written 
Competition © this important subject. Seven 
papers were submitted which contained 
a number of constructive suggestions as to how wasteful con- 
ditions at outlving car repair points could be remedied. 
Considering the unsatisfactory conditions that are to be 
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found at small car repair points on many of our railroads, 
one would naturally expect a greater interest to be shown 
in this subject, especially from the car men who work at such 
points. From the standpoint of supply, the stores depart- 
ment usually handles its part of the work quite efficiently. 
However, in many instances, adequate facilities are not 
available to take care of the material and tools used. Tools 
and repair parts cost money. Perhaps a road with only one 
or two such points does not find the waste to be a serious 
enough problem, in comparison with others, to give it con- 
sideration. From the standpoint of economy and efficient 
workmanship a careful study of this particular phase of car 
department work would be worth while. The paper, by 
W. A. Perkin, car inspector, Union Pacific System, Salt 
Lake City, Utah, to which the first prize has been awarded, 
emphasizes the necessity of providing proper storing facili- 
ties. The importance of frequent inspection trips was 
brought out in the paper by Arthur Schafnitt, car depart- 
ment foreman, St. Louis-San Francisco, Birmingham, Ala., 
which won second prize. The need of standard buildings 
and a uniform system of handling tools and material was 
mentioned in practically all of the papers. The editors of the 
Railway Mechanical Engineer appreciate the response of 
every one of the contributors to the announcements of this 
contest. 


The volume of car repair work at rip tracks and car shops 

in this country is so great as to justify the large amount of 

attention given to many different plans 

for handling it and decreasing its unit 

cost. In recent months attention has 

centered primarily on straight line 

methods, and one of the most impor- 

tant advantages of practically any straight line method is the 

possibility which it provides of friendly competition between 

specialized gangs performing similar work. This organiza- 

tion is perhaps difficult to bring about at a rip track or small 

car repair shop handling light repairs, although it is prob- 

able that even in this case the use of straight line methods 

and specially trained men in competing gangs can be more 

generally adopted than at present. Wherever it is possible to 
put through the car shop a series of cars of similar type and 
requiring the same class of repairs, however, the possibilities 
of friendly competition between the gangs represents an un- 
questionable opportunity to increase the shop output. In 
many cases experience has shown that these cars can be 
started on their straight line movement pver two or more 
parallel tracks. Necessarily the movement of the cars on 
each track must be made at the same time, which means that 
all the gangs on each track must complete their work simul- 
taneously or hold up the entire track. Moreover, if the 
parallel track movements are made at the same time, there 1s a 
possibility of cross competition between the gangs on the 
respective tracks, with a highly favorable effect on shop out- 
put. It is an unquestioned trait of human nature that com- 
petition stimulates interest, and, while the result is un- 
doubtedly increased production and harder work on the part 
of the men, the introduction of competitive gangs tends to 
promote renewed interest in the work; time passes more 
quickly; and the workmen are less fatigued mentally and 
perhaps also physically than if they spend the day watching 
the clock and trying to keep out of the sight of their foremen. 
No progressive railroad management in touch with the trend 
of the times has any idea of stimulating shopmen’s activities 
beyond a point which can be maintained from day to day 
without harmful effects. There is no question, however, that 
within reasonable limits the competition between specialized 
gangs of car workers can be developed with a desirable 
effect on shop output and improved morale of the shop 
workers themselves. 


Speeding Up 
Car 
Repair Work 


JuLy, 1924 RAILWAY 
Unintelligent, poorly written, finger marked enginemen’s 
work reports are handed in all over the country, day in and 

day out, and constitute a hindrance to 


Intelligent the enginehouse foreman in his task of 
Locomotive keeping power in serviceable condition. 
Work Reports “Driving boxes pound badly,” “valves 


out of square,” “engine does not steam,” 
and such general statements do not mean a thing to an 
enginehouse foreman. An analysis of such reports generally 
shows that the older enginemen are the most serious offenders. 
lt is an easy matter for the inspectors at the inspection pit to 
locate the apparent, external defects but it is the engineman's 
duty intelligently to report the defects existing on a locomotive 
under working conditions. It is assumed that when a fire- 
man is promoted, he has a fairly good working knowledge of 
the machinery of a locomotive. An engineman consequently 
should specify in his work report what driving box is pound- 
ing, what valve and in which position does it work out of 
square, under just what conditions does the engine blow, and 
if the engine does not steam properly, why did it fail to 
steam. These and many other defects are of such a nature 
as to cause the enginehouse foreman and his men to lose their 
tempers as well as time and money for the company in trying 
definitely to locate the defects reported. Again, some engine- 
men know how to make out an intelligent report but scribble 
it down in such a manner that it is almost impossible to read 
it If the engineman would take a little time to wipe the 
grease from his hands he could hand in a clean report instead 
of one smeared with greasy finger marks. Such reports tend 
greatly to hinder the making of proper repairs which, in turn, 
leads to engine failure on the road. To overcome this 
trouble steps should be taken to educate the enginemen as to 
just what is required of them in regard to making out work 
reports, and if they continue to hand in unsatisfactory reports 
disciplinary action should be taken so that satisfactory results 
may be obtained. The enginehouse foreman is frequently called 
on to answer for engine failures due to improper repairs. 
Would it not be time well spent by the higher officers of the 
department to attack aggressively one of the causes of these 
failures by making the enginemen hand in proper work re- 
ports, through closer supervision of these men on the part of 
the road foreman of engines? 


New Books 


An INVESTIGATION OF THE FATIGUE oF METALS. By H. F. Moore, 
research professor of enginecring materials, University of 
Illinois Engineering Experiment Station, and T. M. Jasper, 
Research assistant professor of engineering materials, Unm- 
versity of Illinois Engineering Experiment Station. 88 pages, 
6 in. by 9 in. Price 45 cents. Published by The University 
of Illinois, Urbana, Ill. 

Bulletin No. 142 gives a detailed discussion of the theory of 

the fatigue of metals and substantiates the theory by numer- 

ous tests made in the testing laboratory. A chapter is de- 
voted to resistance to reversed axial stress and also resistance 
to repeated stress other than reversed stress. The testing 
machines used to make the tests are fully described by text 
and illustrations. The test specimens used are recorded in 
tabular form giving the physical properties and preparation 
of each piece used. The text contains tables and graphs 
which give the data and results of each test. The summary 
of conclusions is given in ten paragraphs which are based 
on direct experimental evidence. The following facts are 
brought out in the conclusions. The endurance limits of 
wrought ferrous metals are much greater than originally 
thought to be. Repeated stress at or below the original en- 
durance limit of a wrought ferrous metal raises the endur- 
ance limit of that metal and a repeated stress above the 
endurance limit lowers it. It is recommended that the en- 
durance limit of the metal under reversed axial stress be 
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considered as 60 per cent of the endurance limit: under 
reversed flexural stress. An appendix to the Bulletin gives a 
supplementary bibliography containing the names of 55 arti- 
cles dealing with the fatigue of metals. The subject is thor- 
oughly discussed from every angle and the bulletin will prove 
a valuable aid to those who are interested in the fatigue of 
metals. 


MAKING LETTERS TALK Business. Edited by Sherman Perry, 
184 pages, 6 in. by 9 in. Prepared and published by The 
American Rolling Mill Company, Middletown, Ohio. 

This book covers points of vital importance to the corre- 

spondent and the stenographer in the development of team- 

work to the end that the letters may become more resultful. 

The text of the book brings out forcefully the absolute neces- 

sity of courtesy and naturalness in writing letters. A sample 

business letter is taken and the essential principles are dis- 
cussed in such a way as to point out the most correct and 
effective practices. A chapter of the book is devoted to the 

Gregg shorthand method, giving the syllable division, and 

the primary and secondary accents used in the system. The 

principles of essential English as applied to business letters 
is thoughtfully discussed. Four pages of prepositions and 
their uses are included in the text. Throughout the book 
are scattered quotations, axioms and sayings which give the 
views and ideas of the best known writers and publications 
of the advantages of using the English language correctly 
so as to make business letters effective. It is a practical, well 


arranged book from which those who handle correspondence 
can receive many helpful suggestions. 


What Our Readers Think 


Consideration for the Hot Worker 


To THE EDITOR: A 
Only those who have filled the position of hot worker in 
a roundhouse have any real conception of the disagreeable 
features attendant on that position. These very evident fea- 
tures are so closely allied with it that to some supervisors it 
has practically amounted to a visualization of both the job 
and the holder as being minor agencies in the upkeep of 
engines in service. A greater fallacy could not exist. 
There are two positions in a roundhouse that should be 
considered of the first importance—the hot worker and the 
boiler inspector. Unhappily such is not the case in the esti- 
mation of manv who have charge of enginehouses. The 
consequences of filling both of these positions without con- 
sideration of the worker’s qualifications have been both dis- 
astrous and expensive. The question arises: What con- 
stitutes a good hot worker? Answer: A good boiler maker: 
It is not exactly necessary that the hot worker should be a 
flanger or a laver-out, but he should be a man who has 
served his time as a-shop boiler maker and a man with good 
judgment. A good hot worker knows that it is better to roll 
a flue that has developed cracks from the bead back into the 
flue than it is to take a fuller and calk the crack together 
as one would do with a fire crack in a flange or elsewhere. 
He also knows how much leaking staybolts should be ham- 
mered or worked over with the rivet pin, expecially if it is a 
full installation of flexible bolts. Good judgment is required 
there for too much hammering has a tendency to draw the 
sheet, thereby loosening up the adjacent bolts. Cracks in 
firedoor necks and elsewhere are taken care of in a manner 
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that will keep the engine in service until its regular shopping 
period. 

He has his eyes open for leaking units at the firebox end, 
also for cracked or broken grates, mud blisters on the crown 
sheet and arch tubes, air leaks at front door ring, ash pan 
slides that do not close tight; he looks out for lost motion 
in the ash pan lever and shaft; sees that netting and plates 
in the front end are in good condition; that the blower is in 
position and in good repair. In some cases he has more 
than is here outlined, but enough has been covered to show 
how important the job is and how necessary it is that the 
hot werker be given the consideration that he deserves. There 
isn’t much comfort in the job, but it can be made more 
pleasant by a little consideration. 

He should have time to cool off before being called down 
on the floor for some other duty, and if he should happen 
to be caught taking it easy on the engine man’s seat, don’t 
bawl him out; he has probably just come out of the firebox 
where, surrounded by hot arch brick, leaking crown bolts 
dropping hot spots down his neck, flues spraying him with 
steam and hot water, the temptation has assailed him to 
forget that he is a boiler maker and for the moment be- 
come a butcher. 

JOSEPH SMITH. 


A Question and Answer 
i WINNIPEG, Man. 
To THE EDITOR: 

It is customary in the shops where I work to rig up small 
hydraulic presses for pressing in bushings and such work. 
These presses are often made with the steam cylinder of an 
air pump as the driving power. My problem is, if the diam- 
eter of the steam cylinder is known to be 934 in., the steam 
pressure 100 lb. per sq. in., the size of the ram is 6 in. in 
diameter and the desired pressure 85 tons on the 6 in. ram, 
is it possible with this information, only, to find the diameter 
of the water cylinder required to give the desired pressure on 
the ram. F. O. ROBINSON. 


[You have a 934-in. steam cylinder with 100 lb. steam pres- 
sure per sq. in. By calculating the area of the 934-in. circle 
and multiplying this by the steam pressure, you will have 
the maximum possible piston load produced by the steam 
cylinder. Going now to the press, you can determine the 
water pressure per sq. in. required by calculating the area 
of the 6-in. ram and dividing this into the desired ram pres- 
sure of 85 tons. Having obtained this unit pressure and 
knowing the total load produced by the steam piston, if you 
divide the former into the latter you will have the area of the 
water cylinder plunger required. To find the diameter re- 
quired you can readily find the diameter of the circle which 
equals this area. The figures thus obtained make no allow- 
ance for loss due to friction or other causes and to be on the 
safe side you would probably have to make some allowance.— 
THE Epiror. | 


Cutting Port Openings in Cylinder : 
Bushings 


CHICAGO. 
To THE EDITOR: 

The illustration shows a method of cutting the port open- 
ings in locomotive cylinder bushings that may be of in- 
terest to those of your readers who are concerned with that 
particular job. It shows a Hunt-Spiller cylinder bushing 
held in place by two bolts and clamps. The only laying 
out necessary is for one hole at each end of the port 
openings. 

A combined high speed steel drill and milling cutter 
is used to first drill the 134 in. hole, then the bushing is 
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fed along the tool until the opening is completed. The 
clamps are then loosened and the bushing is moved into 
the correct position for milling the next opening, and so 
on until completed. The bushings shown in the illustra- 
tion have three openings, each 7 in. long x 134 in. wide. 
These openings can be drilled and milled complete from 
floor to floor in less than 15 minutes. 

It may be said that this work should be performed on 
a revolving circular table, but after trying out this method 
I do not think it is really essential, especially since in most 
cases the table would have to be placed in position for a 
small number of bushings and not all railroad shops are 
equipped with these devices. 

The cutter was made from a milling cutter that broke 
while it was being used for milling the fork ends of a 
side rod. The broken end appeared almost like the one 
shown in the illustration and suggested itself for this sort 
of work, so it was ground and successfully tried out. 

I have observed this particular operation being performed 
in various ways, many of which took anywhere from one 
to three hours to complete. I was recently in a shop where 
the openings were carefully laid off and the bushing placed 
on a drill press where several holes were drilled. Small 
holes were even drilled between the large ones and the bush- 
ing was then placed on a milling machine where the job 
was completed. Examples can also be cited where a hole 
equal to the width of the port was drilled in each end of the 
opening and then finished on a milling machine. Consider- 


able embarrassment was caused when the foreman was 


Cutting Port Openings in a Cylinder Bushing with a Combined Drill 
and Milling Cutter 


asked why the second hole was necessary in each port when 
the milling cutter could complete it just as well without 
the second hole. 

While on the subject of cylinder bushings, 1 have fre- 
quently wondered why some roads follow the practice of 
making them in one piece. This entails considerable ex- 
tra labor to machine and they are also difficult to apply 
and remove. The half length shown in the illustration can 
be bored, counterbored, turned and cut off in one opera- 
tion on a vertical boring mill. I have been told that the 
inside of a one piece bushing which is first bored on one 
machine, and then the center plates applied and turned to a fit 
on a lathe, will tend to become so distorted that it is usually 
necessary to rebore after application. If the cylinder is 
round before the application of the two piece bushings, it 
is not necessary to rebore them when pressed in. Of course. 
care must be taken in facing them so as to get the faces 
true where the bushings join together. 

OBSERVER. 


A 4-8-0 Superheated Express Passenger Locomotive Used on the Austrian Federal Railway, Equipped with the Lents Poppet Valve Gear and the Dabey 


Feed Water Heater. 
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Development of the Lentz Poppet Valve Gear 


Valve Gear Maintenance Costs, Lubricant, and Water Consumption 
Reduced on Austrian Locomotives 


By A. Niklitchek 


HE Austrian Federal Railways have succeeded in greatly 
T increasing the efficiency of the modern reciprocating 
steam locomotive by the application of the poppet valve 

gear in place of the customary piston valves. At the present 


1—Inlet pi 
5—Inlet valve; 6—Spindle guide; 7—Spring cover; 8—Poppet spring; 9— 
Poppet spindle guide bushinz; 10—Poppet roller; 11—Cam space; 12—Inlet 
cam; 13—Inlet port; 14—-Exhaust pipe; 15—-Lubricating groove; 16—Exhaust 


; 2—Poppet chest; 3—Poppet spindle; 4—Spindle Grooves; 


port; 17—Exhaust valve; 18-—Exhaust port; 19—Inlet rt; 20—Inlet valve; 
2l1—Cam shaft arm: 22—Cam shaft arm connecting rod; 23—Cylinder lubri- 
cating pipe; 24—Piston: 25—Piston rod; 26—-Cylinder; 27—Cam shaft. 


Fig. i—Arrangement of the Lentz Poppet Vaive Gear 


time the piston valves are applied only to very light power 
or to that designed for the highest speed. 
Austrian locomotive designers for a long time had experi- 
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mented with the puppet valve gear but had been unsuccess- 
ful in developing one which could meet the difficult service 
requirements of locomotives. Nevertheless they continued 
their efforts in the belief that the piston valve, with its high 
maintenance costs, resistance to motion and steam losses, was 
a very inefficient means of steam distribution. The long 
delay experienced in applying the poppet valve to the loco- 
motive was due to the defective design of the whole gear. 
The poppet valve, which had long proved its efficiency on the 
reciprocating stationary engine, was difficult to adapt to the 
severe and irregular conditions met with on the locomotive. 

After many years of experimenting at the Steg Locomotive 
Works, Vienna, with which company the Austrian Federal 
Railways and the Southern Railway of Austria co-operated, it 
is believed that the problem of the application of the poppet 
valve to locomotives has been solved and that the design 
developed has had sufficient trial to prove its ability to meet 
every operating requirement. 

Since 1922 all new locomotives ordered by the Austrian 
Federal Railways have been equipped with the Lentz poppet 
valve gear. Locomotives so equipped have been handling 
heavy traffic on the steep gradients of the Austrian Alps with- 
out any difficulty. The consumption of coal and lubricants 
has been materially decreased by the application of these 
valves and valve gear maintenance costs on these locomotives 
have been reduced to practically nothing. When it is re- 
called that the Austrian railways have to import nearly 
three-fourths of all their fuel, it is apparent that the atten- 
tion paid to fuel economy has been well placed. 


Description of the Valve 


Fig. 1 gives the details of the Lentz valve gear as used 
on the Austrian Federal Railways, showing the upper part 
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of the cylinder and the poppet chest containing the steam- 
distributing elements—the poppets, the cam shaft and the 
cams. There are four poppets, one for admission and one 
for the exhaust for each side of the piston. The cam shaft 
is engaged by a lever attached by means of a Woodruff key 
at its outer end, which lever is actuated by the connecting 
rod of the gear. The device is designed for application 
with any type of valve motion, so that modernizing antiquated 
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to secure contact between the lever and the cam even at ex- 
cessive speed such as 400 r.p.m. Before the locomotive leaves 
the shop the poppets are adjusted on their seats. If there 
is any blowing in operation the poppets have to be readjusted. 
The application of fine steel discs between the poppet and 
its spindle, which can be easily removed, simplifies this 
operation. 

Another device which is used in connection with this gear 
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Fig. 2—Poppet Valve Gear with Intermediate Lever Located Between the Cam and the Poppet Spindle 


power by the application of the poppet valves will not neces- 
sitate the provision of new valve motion. The separation 
of the introduction and exhaust of steam secures the well 
known thermic advantages. 

The poppet valve chest is of cast iron and includes the 
channels, seats and partition walls for the poppets and holes 
for the guidance of the poppet spindles. It is fixed on the 
cylinder by means of two flanges. The poppets are of the 
double-seated balanced pattern and, in order to reduce their 
weight, they are drop-forged. The thickness of the walls 
is only 14 in. Experiments are now being conducted with 
poppets of a high grade of cast iron. The poppets are 
guided by a hollow spindle, made of chrome-nickel steel, the 
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Fig. 3—Superheated Passenger Locomotive Rebullt and Equipped 
with the Lentz Valve Gear 


end of which is provided with a roller of hardened steel 
which makes the contact with the cam. The labyrinth pro- 
tects against steam losses caused by blowing between the 
spindles and guides. 

Each poppet is, as shown in Fig. 1, pressed upon its seat 
by a spring. The tension of this spring is so proportioned as 


is shown in Fig. 2. These are intermediate levers located 
between the cam and the poppet spindle. They have a double 
function—first, the lengthening of the poppet stroke and, 


Fig. 4—The Four Poppets.and the Cam Shaft of the Lentz Valve 
Gear 


second, they give an opportunity for accurate regulation ot 
the beginning of the poppet stroke. 

The Austrian Federal Railways have made thorough tests 
of locomotives of the same class, some equipped with the 
poppet valve and others with the piston valve. The loco 
motives thus tested are of the 2-10-0 heavy freight type. 
These tests have shown that the chief advantage of the 
poppet valve consists in the reduction of repair and mainte- 
nance costs, 40 per cent to 50 per cent decrease in the con- 
sumption of lubricants, and fuel and water economy averages 
of from five to eight per cent, i 

Many of the locomotives equipped with a poppet valve 
gear have also a Schmidt small tube superheater which de- 
livers steam to the valve chamber at from 820 deg. to 840 deg. 
Fahr. The tests of the locomotives equipped with this type 


| 
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of superheater have not as yet been completed, so that 
definite results cannot be given. The performance of this 
type of superheater, however, seems to depend largely on 
the length of the boiler and the quality of the coal. It has 
been found that the superheater does not perform at its maxi- 
mum efficiency when brown coal is used. 

Excellent results have been obtained with old locomotives 
which have been modernized by the application of the super- 
heater and the poppet valve gear. Fig. 3 shows a rebuilt 
4-6-0 type of the Austrian Southern Railway which has been 
equipped with a small tube superheater, poppet valve gear 
and a Dabeg feed water heater. This locomotive is now able 
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to handle the same traffic as locomotives with the same wheel 
arrangement which were built 15 years later. The tractive 
effort of this locomotive has been increased 40 per cent, 
showing clearly the advantages of the use of highly super- 
heated steam. At the present time there are 42 locomotives 
equipped with the Lentz poppet valve gear. 

Fig. 4 shows the principal parts of the poppet valve gear. 
One exhaust and one inlet poppet valve extend from the 
steam chest. On the bench is shown the cam shaft contain- 
ing the inlet and exhaust cams. These cams are made from 
chrome-nickel steel. The illustration also gives a good idea 
of the accessibility to the various parts of the gear. 


Analysis of Feed Water Heating Devices 


Feed Water Heaters with Pumps Take More Heat from the Exhaust 
Than the Exhaust Steam Injector Type 


By E. P. Gangewere 


URING the last few years, considerable activity has 
been manifested in locomotive feed-water heating. 


Broadly speaking, devices on engines today, may be 
feed-water heaters with pumps, 


divided into two classes: 
and exhaust steam injectors. 

In order to fully understand the savings afforded by 
each of the above devices, it might be well to study the 
heat interchanges involved in their use. This will, of 
course, not deal with the mechanical construction, or op- 
eration of either device. As is well known, steam under 
pressure has energy by virtue of two conditions; namely, 
kinetic energy, or that part capable of doing external work, 
and potential energy, or that part which is due primarily 
to the heat in the steam. The feedwater-heater pump and 
exhaust steam injector use both energies of the steam, to 
various extents. 

In order to better illustrate the points at hand, a typical 
set of figures has been taken. We will first consider the 
exhaust injector: 


Boiler pressure (gage).....ooooomoororrormmocancaroraaraonorosaoos 200 Ib. 
Heatin steam at 215 Thy earn ces sada Wes peta e andes 1199.2 B.t.u. 
Exhaust steam from cylinders of locomotive (at 15 Ib. gage 

back pressure, initial temp. 625 deg. F.).............o..... 1163.9 B.t.u. 
Assumed tender water temperature... .... cece cece cece ees ecee 38 deg. F. 

Considering the first stage of operation of the injector, 
the exhaust steam, and water from the tender, are here 
mixed together. 


Temperature of delivery from first stage (assumed)............ 140 deg. F. 


Since the heat lost by a body during a heat transfer cycle, 
must equal the heat regained by another body, we have: 


Wt equal weight of water from the tender. 

1163.7 — (140 — 32)=We (140 — 38), or 

W:-=10.3 Ib. per lb.of exhaust steam from the cylinders. 

In the second stage of injector the previous mixture 1s 
here augmented by live steam from the boiler. The mix- 
ture entering the second stage consists of 10.3 lb. of tank 
water and 1 lb. of exhaust steam. Since the combining 
tube ratio must remain the same, we can compute tie final 
delivery temperature from the following formula : 


T=—final delive temperature. 

Wi=wcecieht of live steam. 

Wm=weieht of mixture (tank and exhaust steam water). 
Wer= weigh of exhaust steam. 


Hence 


(T— 140) 11.3=W, (1199.2 — 140 — 32), and 
Wi W ex 1 
Win We 10 
Since Wm=11.3 le and W)=1.1 Ib. live steam. 


Therefore from above equation: 
T=244 deg. F. 


Assuming that the exhaust steam from the cylinders and 
water from the tank was lifted a distance of 10 ft., the 
external work performed would be 10 x 11.3 = 113 ft.-lb. 

Internal work performed would be 1199.2—(244—140) 
= 1095.2 B.t.u. transferred to the feed mixture, per lb. of 
live steam used. 

Heat in steam at 215 1b. abi .i.sciianioc eed ce ws cad ee en seen 1199.2 B.t.u. 

Allowing the pump exhaust to heat the water from the 
tank, this being a condition when the locomotive might be 
drifting, with no exhaust steam from the cylinders. 


Assume in this case: 

Feed temperature, = (0 dex. F. 

‘Pump exhaust back pressure, same as cylinder back pressure when the 
engine is working—15 Ib. gage. 

Assume adiabatic expansion to 15 lb. gage: heat in the steam=1050 B.t.u. 

Hence: 1050 — (60 — 32) W,=Wt (80—- 32). 

Wi=1 Ib. live steam. 

W:=36.5 1b. tank water. 


Now utilizing the cylinder exhaust at the above back 
pressure, and assuming a final delivery of 210 deg. F., and 
that quantity of exhaust reclaimed is in each case pro- 
portional to the increase in fluid temperature; we have: 


(210 -- 60) 37.5=Wex (1163.7 — 60 — 32), or Wex= 4.86 Ib. exhaust steam 
from the locomotive cylinders. 


The external work performed is 10 (36.5 + 4.8) = 
413 ft. lb. The internal work performed is 1050 — (60 — 
38) = 1028 B.t.u. 

From this analysis we draw the following conclusions: 


The total work of the injector per Ib. of live steam is 
(1095.2 X 778) + 113 852,178 ft.-lb. The total 
work of the pump per lb. of live steam is (1028 X 778) 
+ 413.0 = 800,197 ft.-lb. or 51,981 ft.-1b. in favor of 
the injector. 

Considering the results of the analyses on an exhaust 
steam reclaimed basis. For the injector the amount re- 

1 
claimed per lb. of live steam used is —, or .9 lb. For the 
1.1 
pump, the amount reclaimed per lb. of live steam used is 
4.8 lb., by previous calculation. 

The total heat reclaimed from exhaust steam by the in- 
jector is .9 (140 — 38) = 91.8 B.tu. The total heat 
reclaimed from exhaust steam by the pump is 4.8 (210 — 
60) == 720 B.tu. The above figures are based on 1 lb. 
live steam consumption. 

The real criterion of efficiency, then is the amount of 
heat reclaimed from the exhaust steam per lb. of live steam 
used. Practical advantages, however, will determine in 
all cases, which device might be used on a locomotive. 


Relation of Locomotive Design to Mamtenance 


Proper Consideration. Given to Design of Parts Facilitates Repairs 


at Reduced Cost 


By Charles Raitt . 
Assistant Master Mechanic, A. T. & S. F., Prescott, Ariz. 


HE relation of design to maintenance is a vital one on 
T locomotives. As soon as a locomotive leaves the build- 

ers’ or the repair shop and enters service the process 
of wear begins and adjustments, repairs, or renewal of parts 
are needed to keep it in good condition. The facility with 
which these adjustments, etc., can be made in great measure 
determines the cost; the design and arrangement of parts 
determines the ease or difficulty experienced in adjusting, re- 
pairing, or renewing them, and is, therefore, of first 
importance. 

There are so many designs of locomotives in service that 
it is difficult to treat the subject constructively and to avoid 
a general discussion of theories as applied to different types 
rather than to deal with it from the point of view of the run- 
ning repair force which is the registrar of the cost of locomo- 
tive maintenance to the management of the railroad. 
_ Generally speaking there is 
no pronounced difference of 
design between passenger and 
freight locomotives, yet the dif- 
ference is such as to affect 
materially the cost of main- 
tenance. The height of driv- 
ing wheels on passenger power 
renders accessible for repairs 
many parts which present 
quite a problem on low wheel 
freight locomotives of the 
2-8-2 or 2-10-2 type, par- 
ticularly the spring rigging, 
driving brake equipment, at- 
tachments between frame and 
boiler, decks and cross frame braces. Too frequently a com- 
mon design is followed without regard to the fact that the 
larger number of low wheels, almost totally blanked with 
counterbalances, and closer centers renders access easy on the 
one and a laborious task on the other. The balance in favor 
of maintenance cost of passenger locomotives is largely due to 
that fact. 

Some of the heavier machinery maintenance items common 
to all classes of power are main driving box pounds, adjust- 
ment and securing of driving wedges, and taking up lateral 
on engine truck and trailer wheels. Increasing the size and 
length of main bearings adds to their life, but it must be 
admitted that the refitting of main brasses every 15,000 to 
25,000 miles on heavy freight power, and from 35,000 to 
50,000 miles on passenger locomotives indicates a lack of 
balance yet to be solved. The three-piece main brass with 
adjustable parts to take up wear may give some relief, but it 
would seem that a transfer of weight to the other drivers, with 
corresponding counterbalance and rod strength, is the way 
out. The wedge bolt as a means of adjusting and holding 
driving box wedges, is admittedly poor, ineffective and ex- 
pensive and it is often necessary to supplement it with blocks 
between the wedge and binder to get results. On roads with 
sharp curves the enginehouse truck gang has a perpetual job 
removing engine truck and trailer wheels to take up lateral. 
A design of box is needed, fitted up for removable hub plates 
that will be easy to apply without removing the wheels or 


sized in this article in 


The vital importance attached to the fact that the 
design and accessibility of locomotive parts has 
a direct bearing on maintenance cost is empha- 


designer can hardly fail to recognize an oppor- 
tunity to make his work a big factor in the 
reduction of maintenance expense. 


boxes. This has been successfully worked out on some roads 
but its value is not generally recognized. 


Frame and Boiler Connections 


Loose deck castings and cross frame braces demand ex- 
pensive repairs. They have increased as cast steel has re- 
placed iron castings. The greater strength of the steel per- 
mits a proportionate reduction in weight with the result that 
the web or flange where it is bolted to the frame is often too 
light to give holding surface for the bolts, so they work loose 
and holes have to be re-reamed and new bolts applied at in- 
tervals. A built-up hub is required around the holes to 
insure material enough to resist bolt wear. 

Periodical and expensive repairs are required to maintain 
braces between the main frames and the boiler. These con- 
nections are usually made by fastening twin angle irons to 
the parrel of the boiler with 
studs or rivets, then bolting a 
piece of boiler plate between 
the angles. The bolts at the 
angle irons bear all the up- 
ward thrust of the frames, soon 
break or become loose, and, 
very often, start the studs or 
rivets leaking in the boiler. 
Experience has shown that 
there is not only no advantage 
in having braces between the 
frames and the boiler studded 
to the boiler but that it weak- 
ens the boiler sheet and in- 
duces cracks between the stud 
holes which require expensive repairs. It has been demon- 
strated that where these attachments are required, such as at 
the overhang of guide yokes and valve gear supports, the 
boiler should be reinforced originally at the point where the 
brackets are attached, and the supporting brace hinged to 
take care of boiler expansion without undue strain. 

The furnace bearers or expansion rests between the fire 
box and the frames are a prolific source of trouble, and are 
neglected more than they should be. As a rule they are too 
short, have no provision for lubrication and, as a consequence, 
grind loose and allow a jumping motion between the frames 
and the boiler which makes a hard riding engine. When the 
upper part of the pad or rest is shorter than the lower it 
grinds downward. In the absence of other means of correct- 
ing this, sheet iron shims are provided to take up the slack 
which, as a rule, are applied on top of the shoe because it is 
the easiest way. In time this creates a heavy strain between 
the boiler and the frame which prevents free expansion of 
the boiler. A case came to my observation some time ago 
where the upper parts had ground into the lower over 14 in. 
with a square shoulder at each end of the worn surface. They 
were shimmed down and when the boiler was fired up, pre 
vented expansion until the strain became so great that when 
released suddenly it ruptured the boiler sheet through 26 
rivet holes at the second course connection. The importance 
of having furnace bearers of adequate design to insure free 
movement is, therefore, apparent. 


such a manner that the 
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Spring Rigging and Brake Equipment 

The maintenance cost of spring rigging on certain classes 
of power is perhaps more than any other one feature governed 
by design. The free movement of springs in saddles and a 
means of lubricating equalizer and hanger pins should be 
provided. These pins should not be doweled or rigidly held 
for, if left free and oiled, they will be found to turn, thus 
improving the riding of the engine as well as doubling the 
life of the pins. Slotted spring hangers passing through 
spring ends and supported by narrow gibs should be replaced 
by hangars passing around the spring with a suitable steel 
clip casting between the spring and the hangers. All hanger 
pins should be placed so that new springs can be applied 
without the necessity of jacking up wheels or removing other 
frame attachments. 

The suspension pins of driving brake hangers are very 
often a source of trouble on freight locomotives on account of 
being placed behind the tires and applied from the outside. 
Safety hangers and brake rods frequently interfere with the 
packing of driving box cellars. These conditions can be 
remedied if given consideration by the designer. Trailer and 
engine truck braces should also be located so as not to inter- 
fere with a quick job of applying a brass or packing a cellar 
on the road. 


‘Revolving and Reciprocating Parts 


Of the many designs of back end main rod connections, 
that type with the adjusting bolt threaded through the adjust- 
ing wedge is probably the least desirable as the thread be- 
comes distorted by the thrust. The strap connection is too 
cumbersome on heavy power and the strap bolts hard to 
remove and replace. The solid end and floating bushings in 
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both main rods and main connections are economical by 
reason of convenience in renewing, and, if properly fitted, will 
give 20,000 miles service on the heaviest power. The short 
bearing of side rod knuckle joints involves frequent renewal 
of pins and bushings, but because of the limited wheel clear- 
ance it affords little chance of improvement, except in the 
matter of providing lubrication, which is often neglected. 

Of the two types of two-bar crossheads now in general 
use the alligator type is the most economical on account of 
centering up with the cylinder. When constructed so that the 
outer plate can be removed and gibs shimmed or renewed in- 
stead of having to remove and babbitt the spacing blocks, it 
effects a decided saving in maintenance cost. The two-bar 
type crosshead with underhung piston requires much heavier 
guide bars, and should be reinforced with a cast web under- 
neath and just back of the wrist pin, and with another at 
the extreme rear end under the bottom guide bar to prevent 
overstrain on the sides when the wrist pin is tightened. This 
is to avoid vibration cracks under strain as well as to prevent 
cramping the front end of the main rod. 

The universal use of superheated steam has revolutionized 
piston construction. The solid piston head is almost extinct 
and the cap style follower bolt on built-up heads is grad- 
ually vanishing, taking the old snap ring with it. Bull rings 
with from two to three inches added material in the lower 
segment to withstand wear, with concave cylinder heads to 
provide clearance for it, add very much to the life of piston 
heads and permits of their being built up substantially. Fol- 
lower plates fastened with through bolts simplify the removal 
of bull rings, and section cylinder packing with steel ex- 
pander rings seems to be the most serviceable and economical 
piston construction to date. 


Proceedings of the Railway Fuel Association 


A Large Attendance with a Heavy and Varied Program Marks the 
Sixteenth Annual Convention 


ORE than 700 members were in attendance at the 
Sixteenth Annual Convention of the International 
Railway Fuel Association, which was held at the Hotel 
Sherman, Chicago, May 26 to 29 inclusive. The interest of 
the members was sustained throughout a heavy program cov- 
ering all phases of the railway fuel problem, from the selec- 
tion and inspection of coal at the mine to the proper fring 
practice in the final consumption of both oil and coal on 
the locomotive. 

The principal features of the opening session were the ad- 
dresses by R. H. Aishton, president of the American Rail- 
way Association, and Charles Donnelly, president of the 
Northern Pacific. Mr. Aishton’s address, reported in some 
detail, follows. Mr. Donnelly devoted his remarks to the 
proposed consolidation of railroads into a limited number 
of systems as outlined in the Transportation Act. The 
association was also addressed by G. W. Reed, vice-presi- 
dent of the Peabody Coal Company, Chicago, and M. A. 
Daly, president. 

President Daly outlined the history of the Fuel Associa- 
tion accomplishments during the last year, describing the 
important results secured by the prize contest for the best 
paper on fuel economy. He referred to the growth of the 
International Railway Fuel Association in size and said 
that it has come to be regarded as an authority on fuel 
matters, having received such recognition by the American 
Railway Association, the Bureau of Railway Economics 
and the Interstate Commerce Commission. 


Election of Officers 


The following officers were elected for the coming year: 
President, P. E. Bast, Fuel Engineer, Delaware & Hudson; 
vice-president, E. E. Chapman, engineer of tests, Atchison, 
Topeka & Santa Fe; vice-president, J. W. Dodge, Illinois 
Central; vice-president, J. R. Evans, chief fuel supervisor, 
Chesapeake & Ohio. The following new members were 
elected to the Executive Committee: O. J. Brown, superin- 
tendent fuel service, Boston & Maine, two years; T. C. 
Hudson, assistant general superintendent motive power, 
Canadian National, two years; A. W. Perley, Oregon- 
Washington Railroad & Navigation Company, two years; 
W. J. Tapp, fuel supervisor, Denver & Rio Grande Western, 
two years; and J. M. Johnston, fuel supervisor, Missouri- 
Kansas-Texas, one year. The association voted to hold its 
1925 convention at Chicago. 


Mr. Aishton's Address 


Equally with everybody connected with the railroad 
service, and with the public who are dependent on its use, 
you are also vitally interested in the future destinies of the 
railroads, their success or failure, and 1 know of no body 
of men who have any greater individual influence on their 
welfare than you and your associates on the battle line of 
the railways who have to do with the fuel problem. 

What is your problem? Considering the aggregate of 
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the coal used on the Class I railroads of this country the 
figures are so startling that we are apt to get lost, and the 
use of such figures suggests enormous and unlimited sources 
of supply. I am just going to quote a few figures to paint 
the picture: 


Total fuel consumption, 1923 (includes fuel oil, equated).. 146,500,000 tons 
ade up as follows: 


Freight siii cua twesecstes 90,000,000 tons — 

Passenger 66a oa ores eS baa ee 32,000,000 tons 

A O tans sa are to e a a 24,500,000 tons 
TFötál catch sweets he becasue 146,500,000 tons 


os $507,000,000 
3.46 

You are all familiar with the measure of freight service, 
commonly called 1,000 gross ton-miles. One of the large 
measures of efficiency and economy in moving a thousand 
tons a mile is how much coal is burned in that operation. 
Last year it took 160.2 lb. of coal turned into steam to move 
one ton of gross freight 1,000 miles, or 1,000 gross tons 
one mile, which, by the way, is 2.8 lb. less than 1922 and 
1.8 lb. less than 1921. 

I have in my hand a pound of coal. It doesn't amount to 
much in looks, and few of us would stoop to pick it up or 
refrain from kicking it down the bank, but in that one 
pound of coal as applied to 1,000 ton-miles lies the greatest 
opportunity for economy that I know of. I won’t say how 
many millions or billions of ton-miles were made in the 
course of the year. Suffice it to say that if you were to move 
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pressed in the term, capital expenditures. Capital expendi- 
tures depend on the earning power of a railroad, and un- 
less the necessary capital can be secured at reasonable terms 
—and this is, in turn, dependent on the net revenue of the 
railways—it is absolutely futile to talk about large capital 
expenditures until conditions improve, although we all may 
know that such expenditures would produce a good return 
to the railroads. 

Furthermore, do not overlook the fact that in the last two 
decades every known appliance for producing economy has 
been installed on new locomotives and to a very large ex- 
tent on the larger locomotives as they go through the shops, 
and while I won’t undertake to say what the total capital 
expenditure has been, in the matter of superheaters alone it 
runs up over $125,000,000, and in 1923 there was pro- 
grammed and being installed superheaters to the value of 
practically $7,000,000. In addition to that, large amounts 
of capital have been put into brick arches, stokers, coal 
breaking appliances, self-closing firebox doors and all the 
appliances with which you are familiar that it is claimed add 
to economy, besides liberal installation of numerous experi- 
mental devices not yet proved but which may lead to econo- 
mies in labor and fuel costs. 

What we have got first and immediately to attack is the 
problem as it is—the tools as they are in our hands today— 
and by the application of knowledge, initiative, and a desire 
to bring about accomplishment, get an immediate result out 


M. A. Daly (Northern Pacific), 
President 


a ton of gross freight 1,000 miles, and did it with that pound 
of coal less than you used in 1923, and moved the same 
ton mileage as in 1923, you would have saved in the aggre- 
gate 561,987 tons of coal, which at the prevailing price 
would mean $1,944,000 less than in 1923. Is that worth 
going after? You men know better than I how you can do it. 
In the same way, applying that same degree of saving, one 
pound of coal out of every 160.2 lb. used in passenger serv- 
ice, would save 200,000 tons of coal valued at $692,000. 
If you applied that same degree of saving to the fuel used 
in switch service and for other purposes, such as stationary 
boilers, stations and for heating purposes, etc., it would 
mean a further saving of 153,000 tons, or $529,000, making 
an imposing total of $3,165,000 less cost than would have 
been incurred provided the same amount of fuel was con- 
sumed per 1,000 ton-miles as in 1923. 

We hear a great deal nowadays regarding scientific inves- 
tigation, development of methods and appliances for bring- 
ing about wholesale greater economies in fuel, and while 
they may and no doubt do possess possibilities, in my opin- 
ion we must take cognizance of the fact that they all have 
one present vital disadvantage and that may be briefly ex- 


J. W. Dodge (lilinois Central), 
Vice-President 


P. E. Bast (Delaware 4 Hudson), 
Vice-President 


of these vast capital expenditures. There is hardly an ac- 
tivity or an employee in any department of the railroads 
who does not have an opportunity to save on fuel consump- 
tion and to play his particular part in saving that pound 
of coal. 

For example, take the mechanical department. Is your 
design of a locomotive such as to bring about the most 
economical use of fuel? I don't know much about back 
pressure, but I do know something about an automobile. I 
know when I have carbon in the cylinder I burn more gas. 
create less power and bring about more dissatisfaction thao 
is the case if I don’t. Isn’t back pressure something like 
the carbon in your cylinder? Are your exhaust ports, ex- 
haust passages and exhaust nozzles properly designed? In 
other words, when your steam has done the work is the 
freest possible outlet given it to the atmosphere? The cut- 
off and the speed also have something to do with back pres 
sure. In Europe, I understand, they think this is so im- 
portant that on a good many of the railroads they have 3 
gage in the cab that shows just what the back pressure 15. 
It adds to the effective manipulation of the locomotive to get 
rid of the steam when used, promptly and without delay 
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and if the necessary steps can be taken to save any of the 
back pressure incidentally it is reflected in reduction of fuel 
used. 1 simply cite this to indicate the importance of this 
question of back pressure, not with the idea of even sug- 
gesting putting gages on locomotives, but to indicate that in- 
vestigation and care on the part of everybody in avoiding 
back pressure may bring about a decided improvement. 

Take the operating department. I just read a paper by 
W. L. Richards, an engineman of the Union Pacific, on the 
advantages of pre-classification. That's its long name. What 
it really means is switching orders or switching shipping 
tickets instead of cars, and holding cars when necessary to 
avoid extra switching and in some cases, movement to des- 
tination in train lots. This item alone will save you a pound 
of coal and more in switching service. 

How about standby time at engine terminals? I have 
just read a statement in the March number of the Engineers’ 
Journal that steam locomotives burn some 29,000,000 tons 
of fuel while they are out of action—standing by in yards 
or roundhouses waiting to be put to work. What about ite 
Whether the amount is over-stated or not, is there not some 
opportunity for economy ? 

Improved locomotive terminals are more than mere me- 
chanical contrivances offering means for reducing the cost of 
handling locomotives at the end of their run and conditioning 
them for the next run. They are operating features. Every 
hour that you can save for a locomotive at a terminal is that 
much to the good, not only in the actual saving of coal but 
in the use made of the locomotive investment. I will ven- 
ture the assertion that in this one item alone you can pick up 
a part of that pound of coal I referred to. I don’t know 
of any subject that will be more productive of useful infor- 
mation than a close check of means and methods, particu- 
larly the latter, to bring about a more intensive use of loco- 
motive investment. This goes into everything—into the 
management of ash pits, shaking of grates, etc.—and the 
desire on the part of everybody and every department to keep 
this locomotive moving, because when the locomotive is 
standing still it is not only the investment in the locomotive 
but a lot of other investments that are non-productive. 

You have had in the past years papers without number 
from scientific bodies, from our great universities, from 
technical and practical experts, and the latest development 
Was a Series of most excellent papers brought out by a com- 
petition inaugurated by your association, and in those papers 
practically every phase of this fuel subject has been covered. 
It would be useless for me to stand up here this morning and 
tell you of the things that have been written, and which you 
have read, on all these various matters. Just get out of your 
head that it is a big problem—it isn’t; just get out of your 
head that it is wholly a scientific, technical problem—it isn’t; 
all the science and technique in the world is powerless alone 
and without back of it the determination to do the job right; 
just get out of your head that it is Bill Jones’ problem—it 
isn't. It is your problem. Just get into your head that in 
this pound of coal, and in your personal relation to it, lies 
the answer to the question. 


Fuel Losses at Locomotive Terminals 


This paper, by W. A. Kline, general road foreman of 
engines, Central of Georgia, contained constructive sugges- 
tions for the saving of fuel. The author considered with 
great thoroughness the possibilities of fuel economy by proper 
cinder pit operation, cleaning flues, washing boilers, loading 
tenders, lubrication, applying stack covers, building fires, etc. 
He pointed out that thermic syphons assist in the preven- 
tion of terminal fuel losses due to the increased area of fire- 
box evaporative surface enabling locomotives to be fired up 
more quickly. 

Increased circulation also tends to promote this end and 


MECHANICAL ENGINEER 


413 


adds to the durability of the boiler by the prevention of 
excessive expansion and contraction stress. 

Regarding fuel economy meetings on the Central of 
Georgia, Mr. Kline said: ‘‘We have found that our monthly 
fuel meetings, presided over by the superintendent of termi- 
nals or division superintendent are of great value in bringing 
to our attention any condition that will reflect on the economi- 
cal operation of locomotives. At these meetings the men 
themselves act as a committee of the whole and they are 
invited to make constructive criticisms of the power and any 
conditions causing fuel losses. 

“These meetings are very interesting and are well attended. 
The master mechanic and his staff is present, listening to the 
complaints of the men and making notes concerning the con- 
ditions as outlined by those present. The questions dis- 
cussed at these meetings meet with prompt handling. 

“The men who blow flues, the fire-up men, the boiler in- 
spectors and clinker pit men are present to give and receive 
suggestions concerning terminal losses. At these meetings 
fuel economy is discussed from every angle and the sugges- 
tions received from the men are of great value. The min- 
utes of these meetings are published and made available for 
every man on the system. 

“Fuel meetings as we hold them promote a fine, healthy 
family spirit, bringing the men and management closer 
together, bringing about team-work and co-operation. The 
meetings teach our men and officers to give thoughtful con- 
sideration to each other’s rights. They bring about better 
understanding and appreciation of each other’s viewpoint. 
They have improved the high quality of the service which the 
railroad endeavors to render.” 

In addition, Mr. Kline’s paper makes definite recom- 
mendations regarding the most desirable scoop sizes and 
methods of handling coal. 


Discussion 


Several members referred to the saving in coal which may 
be effected by banking the fires of locomotives held over night 
at outlying terminals. B. J. Feeny, Illinois Central, advo- 
cated this practice, and then cleaning the fire two or three 
hours before the time for the locomotive to leave the terminal 
in the morning. This leaves nothing but dead ashes next to 
the grate to be dumped, with a good bed of live coke which 
may be spread over the grate after the fire is cleaned. If 
the fire were cleaned immediately on the arrival of the loco- 
motive, it was estimated that from 1,000 to 1,500 Ib. of good 
fuel would go through the grate into the ash pit. 

On the St. Louis-San Francisco, at outlying points han- 
dling from three to eight locomotives, the fires are never 
knocked during the week, but are banked every night and 
then knocked out on Sundays. At larger terminals, it has 
been the practice to cover the grates with paper through 
which holes have been bored in the roll, before laying new 
fires. This prevents the loss of a considerable quantity of 
fine coal through the grates, the holes providing for suf- 
ficient draft to start the fire. 

On the Denver & Rio Grande, W. J. Tapp stated that it 
is regular practice to make some one man responsible at 
every terminal for the carrying out of firing-up instructions 
and to see that new men hired for this work are thoroughly 
instructed in the standard practices. 

L. G. Plant, National Boiler Washing Company, empha- 
sized the importance of studying all of the possibilities for 
saving fuel at terminals inasmuch as approximately 25 per 
cent of all locomotive coal is consumed at terminals. He 
stated that 100 boiler horsepower, operating two hours, is 
required to fire up a locomotive, and that best practice re- 
quires 30 boiler horsepower for from one to one and one-half 
hours, and suggested the possibility of conserving part of this 
by direct application of steam to the locomotive boiler, rather 
than through the blower. The use of soot blowers, which 
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may be operated while a locomotive is in service, was also 
pointed out as a possible means of effecting considerable 
saving in terminal fuel consumption because it makes un- 
necessary the dumping of fires in order to clean tubes between 
washout periods. 


Report of Committee on Fuel Stations 


The American Railway Association’s committee on design 
of shops and engine terminals at the 1923 convention of the 
Mechanical Division in reporting on the consolidated termi- 
nal plan had the following to say about coaling stations: 

“Coaling stations may be of modern mechanical type or 
the older gravity tipple, the type selected usually depends on 
the number of engines handled, the number of tracks avail- 
able for coaling engines and the kind of coal used. 

“Station capacity should be at least 24 hours’ or better still 
48 hours’ supply for maximum demand. The storage bins 
should be made self-cleaning as far as possible by proper 
sloping of floors. Gravity tipple outlet fixtures may be of the 
under cut or over cut type, preference is shown for the 
over cut gate as it seems to provide more even mixing of coal 
delivered. 

“Mechanical coaling stations should be of the transverse 
type and a station serving several tracks is preferable to the 
longitudinal type because it facilitates engine movement to 
and from the station.” 

The committee suggests that an analysis be made of the 
feasibility of the plan for using a traveling crane and clam 
shell, with overhead storage limited to 360 tons as compared 
to mechanical type chutes where the overhead storage 
capacity is at least 100 per cent more than the daily issue of 
coal to locomotives. It has often been the case that a suf- 
ficient amount of overhead storage took care of the coaling 
of locomotives without delay during an emergency caused by 
a breakdown to the machinery. 

One of the more recent methods of auxiliary ground storage 
adjacent to coaling stations was developed in the dragline 
and scraper plan, by which the coal is elevated from the 
track hopper to the top of coal chute building and dumped 
through a long spout to a point on the storage plot where it is 
available for handling with the scraper. This method of 
handling midwest bituminous and western lignite coals is 
not exactly what is desired. The handling movements are 
too violent and cause excess breakage and slacking of this 
friable coal, whereas this same effect would not be much in 
evidence in handling the harder variety of coal produced in 
the eastern and southeastern part of the United States. 

One of the most important essentials in the use of mine 
run coal is to deliver it onto locomotive tenders in even 
mixture of the coarse and fine particles, by which means a 
more uniform firing efficiency is possible. Most of our 
storage bins are hoppered to one side and have entirely too 
much plan area permitting the coarse coal to roll to the 
outer edge and the slack or fines to settle in the middle or 
under the point of discharge when filling the bin. It is a 
common thing to find that the grade will differ on each one 
of a group of locomotives coaled from such a station. Asa 
corrective plan, the consideration of bins not to exceed 10 
ft. in diameter and hoppered to a central outlet is suggested. 
Added capacity can be obtained by increased heights or 
additional bins. 

Operating stoker and hand fired locomotives out of a termi- 
nal requires fairly close sizing of the coal to each class of 
engine if fuel conservation is to be maintained. Two gen- 
eral methods may be taken to accomplish this sizing, viz: 
Coal may be sized at the mines and hoisted separately into 
assigned pockets in the coaling station; or coal may be 
received as mine run, reduced to 6 in. and under through 
breaker bars on the track hopper or passed through a crusher 
and then sized by passing the reduced coal over a screen. 
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The separate products are discharged to different pockets. 

Shaker screens, similar to those in use at the mines have 
been used, but the additional machinery and rigid structure 
required for their installation, together with the possibility of 
a shut down due to failure, favors the selection of a rigid 
bar screen. 

The coal issue to stoker and hand fired locomotives at the 
Clinton, Illinois, terminal of the Illinois Central is divided 
about 50-50. The coaling station is of concrete and the 
storage pocket is divided in two by a concrete partition per- 
pendicular to the. coaling tracks. The roof and hoisting 
tower is of structural steel. The latter detail facilitated the 
alterations, for had the entire structure been made of 
concrete, the scheme would have had to be changed. 

In order to maintain the original storage capacity of the 
overhead pockets, the hoisting tower was increased in height 
9 ft. 6 in. and the dumping point of the buckets raised a 
corresponding amount. A timber partition was framed be- 
tween the concrete partition and the end walls of the bin, 
thus dividing the bin into four pockets. The coal is dis- 
charged over the bar screen, the oversize being discharged 
to either the two right hand pockets and the undersize to 
either of the two left hand chutes equipped with gates. 

The bar screen is 8 ft. long and 12 ft. wide, inclined at 30 
deg., the bars are of 114-in. square steel stock set on edge, 
making it what is commonly known as a diamond bar screen. 
The lower end of each bar is bent at right angles and rests in 
holes in the lower dead plate. The bars are spaced 4% in. 
centers, thus making a clear space between the bars of 2% 
in., the resulting product being about 6 in. by 3 in. oversize 
and 3 in. undersize. It was found that this spacing de- 
livered 47 per cent to the hand fired pockets and 53 per cent 
to the stoker fired pockets. This preparation is close enough 
for all practical purposes, as a variation of the amount of 
coal issued to the two classes of engines would cause the 
quantity of the oversize to accumulate faster than the other 
and vice versa, so that it was necessary at times to veil a 
portion of the bar screen to increase the amount of hand fired 
coal and at other occasions some of the bars were removed to 
increase the quantity of the stoker fired coal. 

This report was submitted by the following committee: 
L. J. Joffray (I. C.), Chairman; E. E. Barrett (Roberts and 
Schaefer Company), G. F. Bledsoe (Ogle Construction Com- 
pany), W. S. Burnett, J. C. Flanagan (Fairbanks, Morse 
and Company), J. W. Hardy, W. T. Krausch (C. B. & Q.), 
A. A. Meister (S. P.), Frank Rasmussen, H. D. Savage 
(Combustion Engineering Corporation), T. W. Snow (T. 
W. Snow Construction Company) and E. J. Summers (C. 
M. € St. P.). 

Discussion 


Reference was made to an electrically operated device fer 
coaling locomotives at small points where only a few locomo- 
tives arc handled daily. The equipment includes a pit into 
which the coal is dumped directly from cars of the self-clean- 
ing type, and then handled from the pit direct to the locomo- 
tive tender. In case coal is received in flat bottom cars, it 
can be handled direct from the car to the tender. In the case 
of the installation described, the coaling facilities are located 
some distance from the ash pit so that the coal and ashes 
have to be handled separately. 

The importance of dividing large bins up into smaller bins 
was also emphasized as a means of preventing a too exten- 
sive separation of the fines and lump into different parts 
of the bin and causing a lack of uniformity in the coal de- 
livered to the locomotives. In this connection, it was also 
suggested that mine operators be induced to provide loading 
aprons which put the coal into the car lengthwise and thus 
avoid accumulating all of the slack on one side of the car, 
as is the case when the coal is shot into the car transversely. 

[Abstracts of other papers and reports will appear in next 
month’s issue.—EDITOR. | 
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Apprenticeship Methods on the Santa Fe 


Thorotigh and Adequate Training in the Shop Is Insured by Having 
Special Shop Instructors 


Part II 


HE fault with many systems of apprentice training has 
been the neglect of shop training. Many railroads 


and industrial plants have established apprentice 
schools wherein the apprentices were taught drawing, 
mathematics, and other subjects, all of which were good so 
far as they went, yet the scheme failed because the young 
apprentice boy was left to the mercy of a very busy, over- 
worked foreman who was being pushed for immediate shop 
output and had little or no time to devote to the green, in- 


Apprentices and Instructor in the Blacksmith Shop 


experienced boy, nor to the training of those older in service. 
Oftentimes the helpless apprentice was kept on some one job 
for a year or more, coming out of his time a one- or two-job 
mechanic. Under such conditions it is no wonder the scheme 
failed. The apprentice was neither developed into a skilled 
all-around mechanic nor made efficient even on the work to 
which he was assigned. 


Foreman Too Busy to Instruct Apprentices 


The old way of placing a new boy in the tool room to hand 
out tools, or with a mechanic under the guise of a helper, or 
putting him to sweeping the floor, or to cleaning up ma- 
chines, has no place under modern methods of apprentice 
training. The apprentice must be made to produce, must 
make things to be used, so he can go home with a heart full 
of joy and tell his father or mother, “I made a bolt for 
Engine 976 today, all by myself.” 

The foreman in a modern railway shop has too many 
other duties and is too hard pushed for immediate output, to 
be expected to give to the inexperienced, untrained appren- 
tices the instruction and painstaking attention needed to de- 
velop them into skilled all-around mechanics. He must co- 
operate, but the responsibility for this training must be placed 
upon someone with no other duties to perform. Neither 

p ersten of a oe gare lee, descriptiva, of the apprentice 


the June issue. The next article will be devoted to the instruction given 
apprentices in the shop schools. 
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must the men upon whom the responsibility for this training 
is placed be given charge of too many apprentices. Just as 
certain training systems have failed on account of confining 
the instruction to that given in the school rooms, so have 
other systems failed which provided only one apprentice shop 
instructor regardless of the size of the shop or the number 
of apprentices in his charge. 


A Shop Instructor for Every 20 Apprentices 


No phase of the plan of training given apprentices on the 
Santa Fe has given such immediate or permanent results as 
that resulting from the shop instruction of apprentices. An 
apprentice shop instructor has been assigned for each depart- 
ment, or one for about every 20.or 25 apprentices. This 
instructor has no other duties than those relating to training 
the hands, the eyes and the judgment of the apprentices in his 
charge. He is not responsible for the output of the shop or 
the output of any machine but is assigned to his duties solely 
for the purpose of seeing that the apprentices learn quickly 
and are taught the most improved and modern methods of 
operation. Increased immediate output of the shop is one 
of the results of his work but this is considered of far less 


Instructing Apprentices In Setting Valves 


importance skilled 
mechanics. 

Each shop instructor must be a boy-loving man, a first- 
class mechanic of his trade, patient and active and above all, 
capable of inducting some of his knowledge into the boy— 
one who not only knows but knows how to tell what he 
knows. He takes the boy in hand, and if a machinist ap- 
prentice, starts him out on some simple machine, first show- 
ing him the different parts of the machine, how it is con- 
trolled and operated, what safety precautions to take in order 
that his fingers, arms, or body may not be endangered, also 
to be on the lookout at all times for the safety of his fellow 
workmen. He teaches the apprentices the function of each 
machine, the necessity for taking proper care of machines, 
how work should be placed, how tools should be ground 
and set, what speed and feed to use, proper methods of bench 
and floor work, the assembly of parts, the relation of one part 
to another, the whys and wherefores of performance of 


than the ultimate development of 
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these parts; in fact, everything they may need to know in 
connection with the work assigned them. 

He encourages them to ask questions and by precept and 
example inspires them to take full advantage of the oppor- 
tunities offered. There are apprentice shop instructors not 
only in the machine shop, but also in the boiler shop, the 
blacksmith shop, the paint shop, the cabinet shop, and in the 
freight car shop. 


Shop Instructors Responsible for Changing 
Apprentices 


It is the shop instructor’s duty to see that each apprentice 
is moved from machine to machine, from one class of work 
to another, from machine to floor, from floor to bench, etc. 
Foremen and instructors work in harmony, without friction 
and with the fullest co-operation. The foreman is responsible 
for the output of the shop, the instructor for the instruc- 
tion and training each apprentice needs. The foreman may 
assign the work to the various machines, but the instructor 
knows which apprentice is best fitted for performing the 
work in question and which apprentice is in most need of the 
experience offered. He places the apprentices accordingly 
and is at hand to see that the work is properly performed. 

Changes in machines or work assigned apprentices may be 
made at any time but in general are made on a certain date 
each month, the foreman and the apprentice usually being 
notified in advance of the changes about to be made. Know- 
ing that he will be assigned next month to a certain coveted 
machine, the apprentice observes the work carefully and when 
so assigned can generally go ahead with little instruction. 


Definite Schedule of Shop Work 


A definite schedule of shop work has been mapped out for 
apprentices of each trade, so as to insure each apprentice in 
that department having a fair and impartial show. These 


Instructing Boilermaker Apprentices on Flange Work 


schedules show the different classes of work on which each 
apprentice must receive experience and the time allotted to 
each. Thev vary according to the opportunities offered at 
each shop. They are arranged according to the intricacies of 
the work so that the apprentice may gradually advance from 
the simple to the more difficult classes of work. The time 
allotted to each machine or class of work has been so equated 
that the apprentice may become reasonably efficient upon 
each. 

This does not mean that he is necessarily kept on each job 
the full-allotted time without rotating. There are times when 
conditions will justify pulling him off one class of work 
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and trying him out on another in order to give himself con- 
fidence, he being later returned for further experience on the 
work from which he was removed. Neither is it understood 
that the schedule must always be followed exactly in the 
order specified. It must be made sufficiently flexible to meet 
the exigencies of the shop but followed closely enough to 
prevent the apprentices being used merely as a matter of con- 
venience. The instructor must see to it that at some time dur- 
ing the period of apprenticeship each apprentice is given ex- 
perience on all the classes of work stipulated in the schedule 
for that trade. He must keep each boy busy, never allow- 
ing an apprentice to hunt him up for another job. He should 
have his work so laid out that the boy always has a job 


Painter Apprentices Varnishing a Coach 


awaiting him. He has the authority and must change the 
boys from one class of work to another in accordance with 
the specified schedule. Failure to make these changes on 
scheduled time deprives the apprentice of full time on some 
subsequent job, and deprives some other boy of the full oppor- 
tunity he should receive on this job. 


Individual and Group Records Shows Actual 
Experience 


A detailed record is kept of the shop work of each appren- 
tice. This record, a copy of which is sent to the supervisor 
of apprentices each month, is made in loose leaf form, a 
separate sheet for each boy, and shows the number of days’ 
experience on each class of work to which the apprentice is 
assigned, and the month and year in which this experience 
was given. It shows also the number of days off during the 
month, the total number of working days in the month being 
accounted for, so that there may be an accurate, indisputable 
record of just what experience is given each apprentice. This 
record also shows the quality of work done on each class 
of work—whether excellent, good, fair, medium or poor— 
thereby showing for which class of work the apprentice shows 
most fitness. ‘This information is of value in determining to 
what class of work to assign the apprentice when he com- 
pletes the course. 

In addition to the individual shop record of each appren- 
tice, further record is kept on a large sheet for each trade. 
This record shows at the top the schedule of work for appren- 
tices of that trade at that particular shop and the time 
allotted to each class of work, and at the left the names of 
the apprentices of that trade and the hours served by each. 
The shop instructor enters in pencil on this sheet the number 
of days’ experience given each apprentice on each class of 
work, making the necessary corrections or additions once 
each month so that it constantly shows at a glance the total 
experience each apprentice has thus far been given and 
the class of work still to be given him before graduation. 

This record is of great assistance to the instructor in show- 
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ing at a glance how closely the experience actually given each 
apprentice conforms to that of the prescribed schedule. For 
instance, the instructor in the machine shop can see at a 
glance just what machines each apprentice has already had 
and to what machines and erecting work he must still be 
assigned before completing his apprenticeship. Incidentally 
this record shows supervising officers how faithfully the 
instructor is carrying out the instructions given him to see 
that each apprentice is given full variety of experience on 
all classes of work of his trade. If the instructor has been 


Freight Car Rebulit Exclusively by Apprentices, Showing the in- 
structor and Apprentices Who Did Ali of the Work, Including 
Carpenter and Stee! Work, Trucks, Air Brake Work, Paint- 
ing and Stenciling; the Actual Man-Hours Were Less 
Than the Average for Full Rated Carmen 


negligent, this record will show it. This record is also of 
great value when apprentices are desired for any particular 
class of work. For instance, if apprentices are desired for 
lathe work, or for milling machines, or any other work, this 
record shows just what apprentices are available and best 
fitted for, or most in need of this particular class of work. 


Thorough Experience Guaranteed 


Space does not permit showing all these schedules for the 
various trades and shops, but representative samples are 
shown in the illustrations. The schedule shown for the 
machinist trade is one adopted for one of the larger shops. 
Note the wide range of work on which each apprentice is 
given experience, and that apprentices from these larger 
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Note from the schedule of work prescribed for boiler- 
maker apprentices the varied classes of work offered. Few 
boiler makers in the land received such a wide range of ex- 
perience. Blacksmith apprentices receive experience on light 
fire, medium fire, and heavy fire, spring work, heating and 
helping at the steam hammer forge, operating light forge 
machinery, operating steam hammer, autogenous welding, 
etc. The schedule for sheet-metal worker apprentices includes 
experience in tin shop, babbitt shop, freight car shop, on 


SHoP SCHEDULE FOR FREIGHT-CARMAN APPRENTICES AT TOPEKA, Kans. 
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Saws 
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jacket work, locomotive pipe work, passenger car work, 
water service work, brazing, welding and roundhouse work.. 

Painter apprentices are given outside and inside body" 
work, experience in spraying, in locomotive painting, im 
stock room, in lettering, stenciling and sign painting. The 


SHOP SCHEDULE FOR BOILERMAKER APPRENTICES AT La JUNTA, COLO. 
Back Shop 


Heating rivets 
Light sheet iron, cabs, running boards..................... 
Tanks 
Ash pans sorecererecswusi esei eriei E A E E E 
Front ends ta a a be oi wee etica 
Staybolts, radial tate, flex. exp. bolts..................... 
Autogenous welding 
Flues, arch tubes, flue Sh0p.............oooo.oomomo cr. oros. 
Sketching and special wor 
New ATeDOXES: corsa a Sewn Baie oes Ga wre a oe Ea Ree 
Flanging and layout voi inserta a 
Patches 
Firebox- sheets ous eee gies wow ete ete Min dw Ae wee we as 
Flue sheets and braces.........ooooooo. o... dad arose eat 


=- 
y 


X 


xo 
Du 


. 0.0.0. 00008s5000000000005001000060 000000... 09090000000000.0.. 0.0.0. 


hPSANDK AMA®NHWNONW 


Ash pans, f 
Electric arc flue welding..........«..oooooooo momo. .oooro. 
Staybolts, radials, NUéSs 24 aa 
Inspecting and testing staybolts............ ewww rece eee 


Grand Lota. ASA EES 48 


t 
Lo] 
3 
ad 
O 
= 
o 
173 
p us w bet PY N 


SHOP SCHEDULE MACHINIST APPRENTICES 
ALBUQUERQUE 


Binkent. M 
Dogen A |1283 |2293 


foster. BW 268 D aS : 
meme ——— L 


ERECTING FLOOR 


7 
also] | 
D6] 7] 
aa 


SS a oe 
sis] | 
psa | 
Zaha 
me Sm 
— e a JU 


Shop Schedule for Machinist Apprentices at a Large Shop—The Records Shown Are Actual Cases Selected at Random 


shops are given six months’ roundhouse experience. Appren- 
tices from the small roundhouse points are likewise trans- 
ferred to one of the large shops for back shop experience. 
Similar transfers are made with boilermaker and sheet-metal 
worker apprentices. 


schedule shown for freight carman apprentices shows the 
thoroughness of the shop training given this class of appren- 
tices. Certainly the graduate of any of these courses should 
be an all-around mechanic. 

Space does not permit a detailed account of the sequence 
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of training given apprentices of the different trades. Suffice 
it to say that for the machinist trade it has been found pre- 
ferable to start the apprentice on machines and end up on 
the floor. Machine work is more interesting than floor 
work to a young boy. Moreover when starting his apprentice- 
ship the boy is young and soft, and often unequal to the 
heavy floor work which a modern locomotive requires. Dur- 
ing his first six months, or probationary period, the appren- 
tice should have experience on three or four different ma- 
chines, as it should be incumbent upon everyone having 
anything to do wifh his training to determine during this 
period whether he has sufficient talent for development and 
is capable of mastéring the trade. He must be kept inter- 
ested, for at 16 he is restless and not accustomed to the daily 
grind or to the monotony of doing the same thing hour after 
hour, day after day. He is in the shop to learn a trade 
and must have a fair chance—a boy’s chance. His ambi- 
tion should not be killed. 


Results of Shop Training 


The apprentice should never be used as a matter of con- 
venience. His development into a skilled mechanic is para- 
mount to the immediate work performed. He is indentured 
to learn a trade and this feature should not be lost sight 
of in the desire for a large output from the shop. The ap- 
prentice on the Santa Fe is given an opportunity, the best 
that can be given anywhere. The purpose for which the 
apprentice is employed—the making of skilled mechanics 
for the shops and roundhouses—is ever borne in mind. Need- 
less to say, the additional work performed by these appren- 
tices because of the instruction and training given them, 
more than offsets the cost of their training. The more 
than 16 years’ experience on the Santa Fe has shown that 
the cost of the shop instructors’ salary should not be consid- 
ered an expense but rather as an investment from which in- 
estimable returns have already been received. 


Oil-Electric Locomotive with 
Injection Type Engine 


AN electric locomotive, driven by a fuel-oil engine, the 

first of its kind built in America, has been built 
jointly by the General Electric Company and the Ingersoll- 
Rand Company. This has been especially designed for 


switching service and is receiving its first practical test by 


Front End View of the Oll-Electric Locomotive Bulit Jointly by 
the General Electric Company and Ingersoli-Rand Company 
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the New York Central in its freight yards on the west side, 
New York City. 

The power plant equipment consists of a 300-hp. oil en- 
gine, manufactured by the Ingersoll-Rand Company, directly 
connected to a 200-kw. General Electric generator. The 


direct motive power consists of four HM-840 General Elec- 
tric motors, one of which is geared to each of the four axles. 


Interior of the Cab, Showing the Throttle and Controller—the Oil 
Engine is at the Left 


The locomotive has a total weight on the drivers of 60 tons. 

The six-cylinder engine is designed to burn fuel oil accord- 
ing to the principles of the well-known Price system of direct 
fuel injection. This system avoids the use of high pressure 
injection and also effects a reduction in weight, an improve- 
ment in mechanical efficiency and increased simplicity and 
reliability. The fuel is injected into the various cylinders 
through a distributor by a single acting plunger type pump. 

All parts of the cylinders, cylinder heads and combustion 
chambers are water cooled. The water from the water jackets 
passes to a radiator located on the roof and a thermostat 
maintains an even temperature irrespective of weather 
conditions. The muffler for reducing the noise of the exhaust 
is also mounted on the roof. Sufficient fuel can be carried 
for 48 hours continuous switching service. | 

The engine consumes about 0.43 lb. of fuel oil per brake 
horsepower. Owing to its high economy it is free from smoke, 
which renders it particularly suitable for service in cities or 
in places where smoke is objectionable. As ordinarily used 
in switching service, the locomotive has consumed about 20 
to 26 cents worth of fuel oil per hour. 

The unusual feature of the design of this locomotive is the 
use of a direct current generator supplying current to the 
motors without intervening accelerating resistances. This is 
accomplished by using a differential series field on the ex- 
citer, which automatically reduces the generator voltage with 
the increase in the amount of current drawn by the motors. 
The speed, therefore, automatically increases as the load is 
reduced, corresponding to the rise in impressed voltage. 
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Unit System for Freight Car Repairs 


Fixed Applied Piecework Labor Costs Per Car Used as the Basis 
of Output 


By J. McClennan 
General Shop Inspector, New York Central, Buffalo, N. Y. 


HE opportunity for railroad executives to compare the 
performance of their large and small repair plants, 
representing millions of investment, rests largely upon 

the manner in which their mechanical department heads 
arrange to report output. Inquiry has failed to disclose the 
existence of any reporting method other than the light, 
medium and heavy segregation, under which, for example, 
a light repair job is one consuming under 20 hours, a medium 
20 to 50 hours and a heavy job 50 hours and over, unaccom- 
panied by any supporting unit output basis to eliminate those 
spreads which induce inaccuracies of comparison. The 


majority of the roads operate on a piece work basis or some 
adaptation thereof and establish money limits for each of the 
above classifications, based on about 63 cents an hour. The 
range of heavy freight car work is so wide that proper com- 
parisons with previous performance are impossible under the 
existing classification. 

The light, medium and heavy segregation is not sufficiently 
illuminating because it restricts to three classes important 
work which should be reported under at least eight, and it 
lacks a proper summary by units. The reporting of repairs 
on the basis of expended hours is erroneous because the hour 
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is not indicative of output, and its use borders on the trial 
and error process, although it must be resorted to at shops 
working on a day basis. The use of money limits without 
equating them for each general advance or reduction in labor 
costs destroys the comparison of output with previous years. 

The ideal output unit is probably the labor and material 
cost of repairs per pound. Railroad executives know they 


can buy new locomotives for about 16 cents a pound, steel 


coaches for about 18 cents a pound, steel box cars for 6 
cents a pound, steel hoppers for 5.5 cents a pound, etc., but 
it is apparent that the accounting cost of reporting freight 
car repairs on a pound basis would be prohibitive. 

The managements will always insist on reports showing the 
number of cars repaired, but they are entitled to a comprehen- 
sive report along these lines which will more accurately reflect 
the true conditions. 


Piece Work as a Basis of Output 


It is suggested that fixed applied piecework labor costs per 
car be used as the basis of output, as they represent accurate 
indices of work accomplished. These applied piecework 
costs are usually uniform at all shops on a given road, and 
the information is available at every shop and repair branch 
for payroll purposes immediately upon completion of the 
car, and would therefore not involve additional expense for 
the purpose of the output report. l 

Piecework unapplied labor costs incidental to each car 
receiving repairs such as milling the lumber, manufacturing 
the forgings and fabricating the steel should not be consid- 
ered, as the fabricating machinery, and consequently the 
piecework costs of such unapplied work, would vary at all 
shops, thus destroying one of the main purposes of the pro- 
posed output report which is to compare output of one shop 
with another. The motor horsepower determines the 
cubic inches of given metals which can be removed per min- 
ute on lathes, shapers, millers, drills, slotters, etc., when 
using the same grade of high speed steel in cutting tools, but 
the setting up time is a variable which would negative a 
miscellaneous output comparison on machine work. Fur- 
thermore the unapplied or machine labor is only about 15 
per cent of the applied labor. 


Proposed Car Repair Form 


The report blank illustrated would in the writer’s opinion 
furnish data entirely acceptable to executives desiring a con- 
tinuation of output reports which are based on the number 
of cars put through each large and small shop. It pro- 
vides in lines A to E a real output unit comparison. The ratio 
of each class to all classes is shown for statistical purposes. 

The rate used to produce the applied piecework labor 
cost is .63 cents an hour, the predominant rate for wood and 
steel freight car repairers today. If in the future it should 
be advanced about 5 per cent on a given road, or to 66 cents, 
the columnar headings on these reports with respect to ap- 
plied piecework cost should be changed to represent 95 
per cent of those shown so as to perpetuate the unit compari- 
son, as 5 per cent more money then spent on the unit would 
not indicate 5 per cent more work than formerly. 

The basis of the output unit comparison shown in lines 
A to E is nothing more than a constructed unvarying piece- 
work hour, properly equated to maintain comparisons. This 
piecework hour is the proper unit of output. It is involved, 
or becomes a matter of record, only when work or output is 
achieved. It is not and should not be the straight piecework 
hour. 

When consolidating for a division or road the reports as 
outlined, it may occasionally happen that piecework sched- 
ules of shop A are 10 per cent higher than point B. If so 
the point B applied piecework cost (line A) should be 
divided by 110 per cent to effect proper comparison of out- 
put units per man hour at both points. — 
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The use of this form modified to suit the conditions on 
each road would develop the following facts: 

First—It would provide an accurate basis of comparison 
one month with another at the same shop, and one shop with 
another in same month, irrespective of the nature of the 
work, size of plant, force, etc. 

- Second—lIt would effect an accurate comparison for years, 
irrespective of changes in the character of repairs. 

Third—It would indicate whether heavy repairs in general 
were increasing at a given point. 

Fourth—It would eliminate the present tendency to as- 
sume that mismanagement exists when there is a decrease in 
the number of cars receiving heavy repairs, with perhaps an 
Increase in the payroll, during any current months as com- 
pared with the previous month, when as a matter of fact 
the heavy cars in the current month received more extensive 
repairs. 

Fifth—It would perpetuate existing comparisons, as it 
merely amplifies, without discarding, the present segregations 
as to light, medium and heavy repairs. 


A New Use for the A. R. A. Steel 
Wheel Gage 


By A. B. Crandall 
Chief Mechanical Draftsman, Akron, Canton & Youngstown, 
Akron, O. 


THE new A. R. A. steel wheel gage is designed to give 

data in connection with the restoration of a normal tread 
contour to worn steel wheels. This data is required for 
A. R. A. billing purposes and for the machining of the 
tread. The application of the gage to sharp flanges has been 
fully covered in previous articles.* 

This gage may be used to give the same information in the 
case of the double flange. An inspection of the illustrations 
suggests a method for this case. It is first desired to ascertain 
the amount of metal which will have to be removed to restore 
the normal tread. To determine this the adjustable finger of 
the gage is placed at zero and, when so adjusted, should fit 


Method of Using the Steel Wheel Gage on Double Flanges 


a normal tread. The adjustable finger should touch the 
flange, and the tread finger should touch the tread. Hence, if 
applied to a worn double flange tread, as shown in Fig. 1. 
the long graduated finger shows the thickness of the tread 
before turning. 

The adjustable finger is then swung out of the way, and 
the gage is reapplied, as shown in Fig. 2. The long grad- 
uated finger now shows the thickness of the tread after turn- 
ing. Hence the difference in the readings is the amount of 
metal which must be removed to restore the normal tread 
contour on the wheel. 

For example, by placing the adjustable finger at zero, and 
applying as shown in Fig. 1, the graduated finger shows a 
tread thickness before turning, of 1 15/16 in. The adjust- 


*See the Railway Mechanical Engineer for March, 1924, page 164, and 
April, 1924, page 224. 
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able finger is then swung out of the way and the gage applied 
asin Fig. 2. The reading on the graduated finger is now 
17/16 in. The metal which must be removed to restore nor- 
mal contour is the difference between the two or MY in. 

By this method it is possible to procure all necessary in- 
formation for A. R. A. billing and for machining the tread. 
The basis for the above solution is that the flange surface of 


. the worn tread is the original perfect flange and has not been 


subjected to wear. This is the actual case. The errors in 
truck alinement or other causes which bring about a double 
flange create a condition wherein the rail does not come in 
contact with the flange, but wears a groove some distance 
removed from the flange. Hence an inspection of a double 
flange shows tool marks on the flange surface, indicating 
that on such a type of worn tread the flange does not suffer 
wear, but retains its original true shape. 


Recent Decisions of the Arbitration 
| Committee 


(The Arbitration Committee of the A.R.A. Mechanical 
Division is called upon to render decisions on a large num- 
ber of questions and controversies which are submitted from 
time to time. As these matters are of interest not only to 
railroad officers but also to car inspectors and others, the 
Railway Mechanical Engineer will print abstracts of deci- 
sions as rendered.) 


Rules Governing Prices Have Changed Before Repairs 
Are Completed 


In November, 1920, the Terminal Railroad Association 
of St. Louis rendered a bill amounting to $841.48, vs. the 
Northern Pacific, for the cost of repairs to Northern Pacific 
car No. 100285. A letter was addressed to the car owners, 
dated September 2, 1920, accompanied by an inspection cer- 
tificate, the first and main sheet of which bore no date, the 
second and third sheets of which bore date of August 24, 
1920, with request that disposition be furnished under the 
provisions of Rule 120. Disposition was furnished by the 
car owner in a letter dated September 13, 1920, but the com- 
panies were not able to agree as to the proper estimate of 
the amount of repairs on the car. The Terminal Associa- 
tion claimed that the estimate of the cost of labor and ma- 
terial should be based on the date that the repairs to the 
car had been dated. The Northen Pacific contended that 
the cost should be based on the date that was shown on 
the first sheet of the second certificate. 

The Arbitration Committee decided that in rendering a 
bill the prices in effect on the date repairs were completed 
should govern notwithstanding the estimated cost of repairs, 
as shown in the inspection certificate, was based on prices 
in effect on the date of inspection for reporting car under 
Rule 120. The car owner should properly assume the 
increased cost of repairs due to the increase in prices, with 
the $50.00 margin provided in Rule 120.—Case No. 1294, 
Terminal Railroad Association of St. Louis vs. Northern 
Pacific. 


Overlapping Labor Charges 


Under date of March 14, 1923, the Missouri, Kansas & 
Texas received from the Peerless Transit Line a bill amount- 
ing to $584.58, covering a number of repairs made to PTLX 
tank cars on authority of defect cards. | 

Upon making a check of this bill, exceptions were taken 
to charges for removing the brake shaft and uncoupling 
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levers and replacing in connection with the renewal of the 
end running board on the “B” end of the car. The defect 
card, together with the billing repair cards on the cars in 
question were returned to the Peerless Transit Line with the 
request that it reduce the charges to conform with item 278-B 
of Rule 107, which provides for a charge of 11c. per foot for 
renewing the running board on tank cars, including all 
bolts, fitting and boring. The Peerless Transit Line refused 
to reduce its charge and the Missouri, Kansas & Texas 
contended that the labor for replacing the brake staff and 
release lever was not covered by the item referred to of 
Rule 107. 

The Missouri, Kansas & Texas claimed that no charge 
should have been made for the removal and replacing of the 
brake shaft and uncoupling levers as this was necessary to 
apply the running board on either the A or B ends of the 
car. They, therefore, charged that such items were incor- 
rect. The Peerless Transit Line contended that under the 
same rule, item 76 made it permissible to render the charge 
of 11/10 hours for the replacing of the brake staff, and in 
item 254, it allowed 8/10 of an hour for replacing the re- 
lease lever, making a total charge of $2.09 for replacing 
the brake staff and release lever. 

It was decided by the Arbitration Committee that no addi- 
tional labor may be charged for removing and replacing the 
brake shaft and uncoupling lever on account of the renewal 
of the end running board on the same end. Specified aver- 
age charge of 11c. per foot for renewing the running board 
on tank cars governs as per item 278-B of Rule 107.—Case 
No. 1293, Missouri, Kansas & Texas vs. Peerless Transit 


. Line. 


Incomplete Evidence Furnished to Support Claim for 
Wrong Repairs 


On September 11, 1920, the Baltimore & Ohio made 
heavy repairs to the B end of Louisiana & Arkansas box 
car 2559. A bill of $663.33 was rendered by the Baltimore 
& Ohio to the car owners. The Louisiana & Arkansas 
questioned some of the charges contained in the repairing 
line’s bill and asked them to cancel charges amounting to 
$22.67. The repair items questioned were for patching 
the body bolster. The owners claimed that the bclsters 
on this car were of cast steel construction and therefore 
the charge for patching was an error. The repairing line, 
however, refused to cancel these charges on the ground that 
the original record of the car showed that the bolster was 
of pressed steel construction and it contended that the 
Louisiana & Arkansas should secure a joint evidence 
certificate according to Rule 12. The car owners claimed 
that cast steeel body bolsters were standard to this equip- 
ment and that it had no record of cast steel body bolsters 
ever being applied to this car previous to the time of the 
Baltimore & Ohio’s bill for repairs. It further contended 
that the patching of cast steel bolsters was considered 
temporary repairs. General repairs were made to this car 
on July 2, 1921 and new body bolsters were applied. 
However, a joint evidence was not obtained at this time 
as the car owners considered the work done by the Baltimore 
& Ohio to be a case of temporary repairs and not one of 
wrong repairs. The repairing line, however, claimed that 
the owner should have obtained evidence at the time general 
repairs were made and as its records show that the car 
was equipped with pressed steel body bolsters the matter 
was referred to the Arbitration Committee which rendered the 
foHowing decision: “The car owner has not furnished the 
necessary evidence to establish a claim of wrong repairs. 
Therefore, the position of the Baltimore & Ohio is sustained. 
—Case No. 1297, Louisville & Arkansas vs. Baltimore 
& Ohio. 


The Coaches Can Seat Eighty-seven People 


New Passenger Equipment for the T. H. & B. 


Coaches and Baggage Cars Are of Steel Construction and Are 
Equipped with Clasp Brakes , 


HE Canadian Car & Foundry Company, Limited, 

Montreal, Que., recently delivered to the Toronto, 

Hamilton & Buffalo 26 all-steel cars to be used 
in its passenger service between Toronto, Ont., and 
Buffalo, N. Y. This equipment consists of 10 first-class 
coaches, 10 smoking coaches and 6 baggage cars. The smok- 
ing coaches are of the same general construction and finish 
as the first-class coaches, with the exception of the uphol- 
stery of the seats. The first-class coaches are upholstered in 
plush, while the smoking coach seats are upholstered in 
leather. These cars have a seating capacity of 87 in the 
main room. Both the men’s and women’s saloons are 
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Movable Fioor Racks Are Provided at the End Sections 


equipped with single bowl wash basins and Duner exposed 
type hoppers. Water coolers are provided at each end of the 
car. The main room has basket racks for holding luggage 
and the smoking cars are also provided with match box 
holders and match strikers at every seat. 


Underframe Construction 


The center sills are of the built-up fish belly type and 
have 5/16 in. wel» plates. The web plates are reinforced 
with one 6 in. by 4 in. by 53 in. top angle and two 3 in. by 
3 in. by 34 in. bottom angle stiffeners. A 14 in. cover plate 
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is connected to the side sills by 5/16 in. pressed web plates, 

reinforced with 3 in. by 2/4 in. by 5/16 in. angles. The 

side sills are made of 5 in. 11.6 lb. wrought steel Z-bars. 
General Dimensions 


The total length over the buffers of the passenger and 
smoking coaches is 84 ft. 414 in. The length over the end 


The 


of the 


Side Walls Passenger Coaches Are Well Insulated 
sills is 73 ft. 6 in., while the length inside of the main room 
is 72 ft. 10 in. The distance between truck centers is 57 ft. 
6 in., and the trucks have a wheel base of 11 ft. The out- 
side width over the eaves is 10 ft. 2 3/16 in., and the width 


ie 


Jury, 1924 RAILWAY 
over the side sills is 9 ft. 954 in. The inside width between 
the side posts is 9 ft. 1 in., which permits an inside clearance 
of 8 ft. 11 in. The height from the top of the rail to the 


View Showing the Roof Construction 


top of the roof is 14 ft. 1'% in., and the height to the top of 
the platform of the passenger coach is 4 ft. 2 7/16 in. The 
empty weight of these cars is 150,600 lb. 
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The Ceiling Lights Are Staggered to Equalize the !lllumination 


The baggage cars are shorter than the passenger equip- 
ment, having a length over the buffers of 77 ft. 31% in. and 
a length over the end sills of 73 ft. 6 in. The inside length 


HAMILTON 
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of these cars is 72 ft. 10 in., which allows a commodious 
space for handling baggage. The distance between truck 
centers is 52 ft. 5 in. The same type of truck and brake 
equipment is used on both the baggage and passenger cars. 
The outside width over the eaves and the width between the 
sides posts is the same as that of the passenger cars. This 
design of superstructure permits an inside clearance of 9 ft. 
¥g in. in the baggage car. The height from the rail to the 
top of the floor is 4 ft. 63g in. The empty weight is 146,- 
000 1b. 

All of the cars are provided with the Westinghouse UC- 
1-18 equipment and clasp brake. Miner friction draft gear 
and buffers are used. The trucks are the Commonwealth 


Interior View of a Baggage Car Before the Roof and insulation 
is Applied 


cast steel design and have 3614 in. wheels with cast steel 
centers and 5 in. by 9 mh. A. R. A. axle journals. 


Construction and Insulation of the Walls and 
Floors 


The floor is made of 1/16-in. steel plate. It is insulated 
at the center of the car and at the doorways by three-ply 
salamander, a 3 in. air space; bottom wood floor 3/16 in. 
in thickness; one layer of asbestos-asphaltum paper; 1/16 
in. reeferite; one layer No. 14 asbestos-asphaltum paper, and 
a top wood floor 1 in. thick. The end flooring of the car is 
insulated by one course of three-ply salamander, a bottom 
floor 1 in. thick; one layer No. 50 asbestos-asphaltum paper; 
1/16 in. reeferite; one layer No. 14 asbestos-asphaltum 
paper, a top wood floor 1 in. thick, and % in. reeferite, with 
1/16 in. of sand rolled into the surface. Movable floor racks 


New Baggage Car Recently Bullit for the Toronto, Hamilton 4 Buffalo 
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are applied at the end section as is shown in one of the 
illustrations. 


Wood Nailing Strips Are Bolted to the Steel Frame of the Roof 
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The walls are insulated by one course of one-ply sala- 
mander behind the head lining, two-ply salamander on the 
letter plate at the windows, and 14 in. Keystone hairfelt on 
the pilasters, ends and under the windows, together with one 
course of three-ply salamander. The interior is finished in 
figured African walnut. The roof is of all-wood construc- 
tion resting on the steel framework, as is shown in one of 
the illustrations. It is covered with No. 6 white canvas 
embedded in white lead and is secured to the root with 
copper tacks. 


The Illumination and Heating System 


The illumination is provided by an electric lighting sys- 
tem, manufactured by the Safety Car Heating & Lighting 
Company, which receives its current from a 3-kw., 30-volt 
axle generator and Edison storage batteries. In order to 
equalize the illumination, the bracket lamps in the main body 
of the car are staggered. The coaches are heated by the 
straight vapor system which is manufactured by the Vapor 
Car Heating Company. 


Proceedings of the Air Brake Association 


Report of the Papers and Discussions at the Thirty-First Annual 
Convention Held at Montreal 


Association Convention, held at the Mount Royal Hotel, 

Montreal, Que., May 6, 7, 8 and 9, were published in 
the June issue of the Railway Mechanical Engineer, together 
with the paper and discussion on Freight Car Foundation 
Brake Design. Further proceedings of this convention are 
given herewith. 


Tis proceedings of the opening session of the Air Brake 


Report on Passenger Train Handling 


The question of passenger trains being on time and 
smoothly handled is receiving much consideration because of 
competition. The public has been educated to expect high 
speed, safety and luxuries in the way of service that were not 
formerly demanded. As a result, they are critical if trains 
are delayed or are not handled smoothly. The influence 
these dissatisfied passengers have on others contemplating a 
trip cannot be discounted. 

The fundamental cause of shocks to trains is a sudden 
change of slack, either in or out, and is produced by a rapid 
change of velocity between the various units comprising the 
train. Shocks are caused by starting quickly, taking slack 
harshly or restarting quickly after taking slack. The action 
of the brakes in changing the slack will be the most severe 
at low speeds. Therefore, make any brake application suit 
the speed, being careful to avoid heavy brake applications 
at low speed. 


Co-ordinating the Throttle and Brake Valve 


It is desirable to avoid a change in the position of the 
throttle and the use of the air brakes at the same time. This 
is important if the action of either will change the train 
slack in the same direction. Under such condition the effect 
would be intensified if both were used at the same time. Do 
not open the throttle until all brakes have had time to release. 
For slow speed stops, do not shut off and immediately apply 
the brakes. Either shut off gradually a few seconds pre- 
viously, according to conditions, or apply the brakes to a 
proper degree and later reduce the throttle gradually until 
shut off. 


A few seconds of time allowance for the effect of the action 
of the throttle and another few seconds between the initial 
and subsequent reductions is of such vital importance in the 
operation of long passenger trains that the time element can- 


Auxiliary Reservoir Pressure 
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Fig. 1—Chart Showing the Reiation of Cyiinder Pressure Per Pound 
to Brake Pipe Reduction 


not be ignored, more especially on long trains and slow 
speed stops. 

Sleepers and observation cars at the rear ends of passenger 
trains, braked at 75 per cent on 50 lb. cylinder pressure 
(equivalent to 90 per cent on 60 Ib.) seldom lose much of 
their maximum retarding effect because they are not loaded 
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cars. Day coaches are semi-load cars, while the baggage, 
mail and express cars just ahead, although braking at 75 
per cent when empty, are usually loaded so that the average 
retarding force is around 45 to 55 per cent of the total load. 
Forward of these is the locomotive varying from 35 to 41 per 
cent in brake force, in proportion to the working load. It 
will be seen that the modern passenger train running forward 
will stretch after all brakes are applied and stretch harder as 
the brake force is increased. The opposite is true of a back- 
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Fig. 2—Chart illustrating the Action of the Pressures on an 
Individual Release Brake 


ing train; after all brakes are applied the train bunches and 
Temains so until the brakes are released. 

The brakes nearest to the point in the train where the 
reduction is started are the first to begin to apply. With a 
train running forward and the brake pipe reduction started 
from the head end, the tendency is to start bunching. After 
the brake pipe reduction is effective on the rear, the train 
stretches again. If the train is backing and the back-up 
men are controlling, the rear brakes start to apply first which 
tends to bunch the train, beginning at the rear. Therefore, a 
very moderate use of steam by the engineer to keep the slack 
in until he feels the brake begin to hold, will materially assist 
in producing a smooth stop. This is equally true if the en- 
gineman stops the backing train. Do not shut off entirely 
until the reduction has been sufficient to have all brakes 
applied throughout the train. Keeping the locomotive brake 
released at this time assists materially. 


Slack Adjustment 


The action of the automatic brake is based on piston travel. 
Very few actually realize what this means. Many cases of 
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rough handling can be traced to’short piston travel, leading 
to inability to develop a low cylinder pressure for a reduc- 
tion of six to seven pounds. It is true that many of the 
older forms of passenger foundation brakes have a great deal 
of deflection, which causes the piston travel to elongate exces- 
sively as the cylinder pressure is increased, primarily owing 
to high total leverage and weak members. Added to this is 
an increase of 11/4 in. to 24 in. difference between full stand- 
ing and running travel due to trucks settling. 

The modern clasp brake has about 1% in. difference be- 
tween standing and running piston travel, very little deflection 
and longer piston travel for the initial reduction, with a 
corresponding lower pressure at this moment. Clasp brake 
cars should be adjusted to not less than 7% in. standing 
travel with a full service brake application. Roads doing 
this are getting very good results. Some roads are adjusting 
the other types of foundation brakes at 71% in. standing 
travel also, thereby obtaining smoother brake operation. One 
property which has only the low hung, single shoe, six wheel 
trucks, makes it a practice to start the trains with 71% in. 
standing travel and let them out at one point on the line 


Brake Pipe Chart 
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Fig. 3—Section of Recorder Chart Taken From the First and Last 
Cars 


on coast trains, about half way between the extreme terminals, 
thus obtaining better results. 

Fig. 1 is illustrative of what is desired and what fre- 
quently occurs. Line A represents the desired cylinder pres- 
sure per pound of brake pipe reduction. Line B practically 
represents what occurs with a modern clasp brake, while lines 
C and C show what happens on cars with the least desirable 
foundation brake conditions. With such brake adjustment 


426 RAILWAY MECHANICAL ENGINEER 


as shown on line C, long trains cannot be smoothly handled 
by the engineman. 


Graduated Release 


There are two types of graduated release brakes in use for 
steam road service, known as LN and UC. When an experi- 
enced air brake man thinks over the flexibility of the straight 
air brake, with its ability to be graduated off to produce less 
deceleration, he does not wonder that graduated release was 
incorporated in the automatic brake. 

The one application, graduated-off stop, requires less dis- 
tance than the two application stop, and also less time. It 
assists in making schedule time. Smoother stops are accom- 
plished because the train slack adjustment is usually made 
only once and at the beginning of the stop while the speed 
is highest, and because the brakes are coming off near the 
end of the stop. The engineman is enabled to correct his 
judgment of speed and distance after he has used the brakes 
sufficiently to be sure he is inside the stopping distance by 
enabling him to graduate off to place the train at the desired 
location. This avoids an entire release and reapplication, 
which, under some conditions of speed and distance to final 
stopping point, causes rough handling. 

Where the brakes are graduated off properly, long trains 
are more easily started because the train stretch is reduced and 
draft gears released to nominal position while the train is 
moving. The abilitv is present more surely to move all triple 
valve or equalizing portions of brake equipments to release 
position, causing less stuck brakes because graduated release, 
quick recharging brakes require an increase of brake pipe 
pressure only. This increase can be made quite rapidly. 

The auxiliary reservoir recharge is taken care of by the air 
pressure from the supplementary or emergency reservoirs until 
the brake is entirely released. This avoids a drain on the 
brake pipe pressure while the release is being accomplished. 
It also permits several reapplications of the brake in quick 
succession without materially depleting the system. After 
the quick recharge feature has been entirely absorbed, the 
final finish of the recharge of all reservoirs comes from the 
locomotive through the brake pipe. 


Individual Graduated Release Brake 


Fig. 2 illustrates the action of the pressures as caught bv 
gages on an individual graduated release brake. Line A 
represents the brake pipe reduction. Line B illustrates the 
resultant brake cylinder pressure. Lines C, solid and dotted, 
show the increases of brake pipe and auxiliary pressures while 
graduating off. Line D indicates the graduated release of 
cylinder pressure. Line E corresponds to the supplementary 
or emergency reservoir drop while it is recharging the auxil- 
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lary reservoir. Lines at F represent the final recharge of 
reservoirs from the brake pipe. 

Figs. 3 and 4 are sections of two recorder charts taken 
frem the forward and rear portions of a 14-car, LN equipped 
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Fig. 4—Action of the Precsures on an Individual Release Brake 
with the Suppiementaries Cut In 


train with 22 brakes; 8 cars having double brakes. All 
equipment was first operated as PM, the supplementaries be- 
ing cut out (see Fig. 3). Tests Nos. 1 and 3 are running 
position releases. Tests Nos. 2 and 4 show release position 
used for a limited length of time. Observe the slow rise of 
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brake pipe pressure at the rear end of the train on account 
of the drain by the 22 auxiliary reservoirs. 


A Comparison 


Compare these with the events on Fig. 4 in which the sup- 
plementaries were cut in on the first four of these tests. 
Test No. 5 shows running position release. Test No. 6 
shows release position, then running position the balance of 
the time. Test No. 7 shows running position and lap step- 
ups. Test No. 8 shows running position, three releases and 
three reapplications in quick succession. Note the rapid and 
nearly equal rise of the rear and forward brake pipe pres- 
sures on each release. Test No. 9 shows supplementaries cut 
out again and three similar releases and reapplications. This 
time the brake valve was used in release position only until 
the forward brake piston returned into the cylinder, when a 
reapplication was made. Note how impossible it was to drive 
the air through the brake pipe rapidly owing to absorption 
by the numerous auxiliary reservoirs. 

Usually about 50 sec. or less are consumed in making the 
stop, while not longer than 15 to 20 sec. of this are used 
while the brakes are being graduated off. The average time 
for the long train two-application stop requires from 60 to 
75 sec., if done as intended. | 

Two positions of the brake valve are used to increase the 
brake pipe pressure while graduating off, the release position 
and the running position. The release position furnishes a 
rapid rise, generally used for the first graduations off on long 
trains, for recharging on grades or for releasing the last 
graduation where it is desired to reduce the cylinder pres- 
sure quickly. The running position supplies a smaller, but 
effective opening for subsequent graduation on long trains 
and all graduations off on shorter trains. 


75 Per Cent Sufficient 


Frequently graduated release trains contain a few PM 
equipment brakes. It has been shown that if three-fourths 
of the train is graduated release equipment, good graduated 
release operation can be performed. When PM equipment 
cars are in graduated release trains, they release entirely 
when the first graduation off is made. A good graduated 
release engineer will pay no attention to a few PM cars. He 
usually governs himself by way the train decelerates after 
the first graduation off. 

Retaining valves should be used on graduated release 
trains, the same as PM equipment trains, whenever the brakes 
cannot be recharged to 80 lb. When operating with retain- 
ing valves, be sure that the application is sufficient to insure 
a release, so that the train is retarded by retaining valves 
and not by sticking brakes. Graduated release must not he 
used when retaining valves are in operation. Where retain- 
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ing valves are not cut in and graduated release is depended 
on, not more than one release graduation should be used be- 
tween complete recharges. Use release position of the brake 
valve when recharging and follow with a kick-off. 

Where trouble is experienced with brakes sticking on 
graduated release equipment after locomotives are changed, 
or switch engines are used to change the make-up of train, 
this is primarily caused by a difference of brake pipe pres- 
sure adjustment on the different locomotives. The locomotive 
not experiencing this trouble has the higher pressure, possibly 
too much, while the one having the trouble has the lower pres- 
sure, possibly below the authorized amount. 

A good practice to follow when changing engines is to 
leave the brakes applied by the delivering engine after stop- 
ping. The receiving engine releases them and when the test 
of the brakes is made, it will eliminate any trouble due to 
a slight difference of air pressures between the two 
locomotives. 

All road engines should have the regulators set close to a 
uniform pressure, and all switch engines should have avail- 
able air pressure adjustment so that when handling a train 
the pressure can be raised to the amount authorized for that 
train. 

The report was signed by James Elder, C. M. & St. P.; 
W. J. Devine, C. & N. W., and L. M. Carlton, Westing- 
house Air Brake Company. 


Discussion 


The discussion of this paper dealt largely with the relative 
merits of the graduated and direct release. It was brought 
out that manv engineers liked the graduated release better 
on account of being able to make smoother stops with greater 
ease than with the direct release. Some of the roads handling 
heavv passenger trains use the graduated release on all trains 
equipped with the PC equipment and require the use of 
direct release on trains equipped with the LN equipment. 
On account of the large number of roads having to handle 
Pullman equipment in the same train with company owned 
cars the fact was brought out that the Pullman Company 
recommended the use of the universal equipment on all of 
its cars, as the UC type is designed to operate with the PC, 
LN, or with any other type of brake equipment. 

The discussion brought out that there are two principal 
factors entering into the decision as to what release should 
be adopted. One is the operating conditions, which must 
be given careful consideration; the other is the amount of 
instruction that can be given to enginemen. The effect of 
climatic conditions, such as are encountered by the roads in 
Canada, as well as the character of the terrain through which 
the roads run, have a vital effect on brake operation, and 
the roads are required to adopt equipment that would permit 
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the greatest factor of safety and reduce wear on the brake 
shoes and slide flat wheels to the minimum. 

The question of the use of the retainer was brought up 
by the president and it seemed to be the opinion of the con- 
vention that the retainer should not be used with the gradu- 
ated release. One member stated that his road left the use 
of the retainer up to the judgment of the engineman and con- 
ductor and after a short time it was discovered that its use 
had gradually died out. Various opinions were expressed as 
to the use of the graduated release with the PM and LN 
equipment. Some members reported that their roads used 
the graduated release with both types and were getting very 
good results. _ 


Brake Pipe Leakage 


During the year the committee which investigated the sub- 
ject of Air Consumption of Locomotive Auxiliary Devices, 
on which it rendered its final report at the 1921 convention, 
was assigned the subject of brake pipe leakage. The assign- 
ment was made too late to permit an investigation this year, 
but the committee reported that it has formulated a program 
for the ensuing year for the purpose of developing data to 
support definite conclusions and recommendations on the 
following questions: 

(1) What is the average leakage rate for trains in current 
service ? 

(2) What is the ratio between the amount of compressed 
air used for braking and the amount of air wasted in main- 
taining unnecessary leaks? 

(3) What degree of leakage can be tolerated without seri- 
ous interference with train operation? 

(4) What is the unit cost of brake system leakage? 

(5) What are the most efficient methods of inspecting and 
testing and repairing brake system leaks? 

(6) What degree of maintenance expense is justified in 
the light of existing conditions ? 

The members of the Committee are C. H. Weaver, New 
York Central, chairman; C. B. Miles, Cleveland, Cincin- 
nati. Chicago & St. Louis; W. W. White, Michigan Central, 
and R. E. Miller, representing the Westinghouse Air Brake 
Company. 


Discussion 


The discussion was opened by a member asking the ques- 
tion, “Where does the greatest percentage of pipe leakage 
take place?” In the attempt to settle this question various 
points on the train lines were mentioned, of which the hose 
and coupling received the most frequent comment. Presi- 
dent Wood expressed the opinion that the committee should 
investigate the possibility of increasing compressor capacity 
sufficiently to offset leakage from 5 lb. to 8 lb. per min. 
Some of the members maintained, however, that increased 
compressor capacity meant increased carelessness on the part 
of many inspectors and no advantage would be obtained. 
It was generally agreed that any leakage amounting to 8 lb. 
or over should be reduced before the train left its initial 
terminal. 

R. M. Long (P. & L. E.) said that the place to stop leaks 
was on the rip track. There was no economy in waiting for 
a train to be made up before testing, for if considerable 
leakage was discovered it meant a delay. The utilization of 
the Westinghouse single car testing device was recommended 
as an effective means for reducing leakage in air brake 
piping. l , l 

Various means for detecting brake pipe leakage were dis- 
cussed, such as using the 95-car rack and making a 10-lb. 
reduction from a 70-lb. pressure. The advantages to be ob- 
tained by testing the train line with the train stretched and 
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the possibility of increased leakage due to drawbar action 
while on the road were mentioned. 

Attention was also called to the fact that the bad practice 
of pulling hose couplings was quite common and that many 
car men persisted in the practice of turning gaskets. A 
strain of from 1,200 to 1,400 lb. is exerted every time a 
hose is pulled apart at the coupling. 

It was recommended that the work of this committee should 
be continued and that its report should also take into con- 
sideration the maintenance of hose, as it was an important 
factor in leakage. 


Interesting Employees in the Study 
of Air Brakes 
By J. P. Stewart 


We know of very few subjects on which knowledge can be 
as extensively and easily obtained, and at as small a cost, 
as knowledge of the air brake equipment. Pamphlets that 
are interesting and attractive are published by the manufac- 
turing companies and gladly sent to applicants, postage paid, 
for the mere asking. Pages in the different railway and 
union magazines are devoted to explaining and picturing the 
features of the equipment. So it is possible for any man to 
build up a nice technical library on this subject with prac- 
tically no cost. For a very modest price the splendid books 
which the Air Brake Association publishes are to be had. 
Then the railways and other companies place means of in- 
struction and education at the command of the men. 

But in spite of all these opportunities we have to admit 
that there is a failure somewhere. As a result the average 
railway man begins to grow restless as soon as the subject 
of instruction is broached. And I fear this is a condition 
that will continue to exist until someone makes an instruc- 
tion class appear as attractive as a musical comedy or a 
band concert. 

Instruction cars and instruction rooms are good. But there 
are those who attend just as a matter of duty and who at the 
close of a class are not able to tell what was talked about. 
There are many like a fireman I met at a small terminal. He 
came up to the instruction car after closing time and requested 
permission to register, saying, “I want to get my name on the 
register so the trainmaster, will not make me follow the car. 
But I have been in the car once, a year ago, and know everv- 
thing in there.” Now this fireman did not know everything 
in there. In fact, I know that he could not as much as test 
a feed valve. I fear that the average man wants just enough 
instruction to get by. As a result instruction cars and in- 
struction rooms lose their hold as soon as the newness wears 
off. But if properly backed up we believe they can accom- 
plish great good. 

This committee would like to recommend that every air 
brake instructor, road foreman of engines, and every official 
secure copies of the instruction pamphlets issued by the West- 
inghouse Air Brake Company, and read the preface entitled 
“How to Study the Air Brake.” 

Arrange for places where the men can loaf and talk air 
brake, or settle arguments. Encourage arguments. By that 
way we get the other fellow's opinions and ideas. Have 
charts and books and parts of the equipment where the men 
can have access to them just by themselves. If possible have 
an office or room at each terminal where the men can get the 
information necessary to decide their arguments, and where 
thev will like to loaf. Then surround them with air brake 
material, literature and charts. Have the men understand 
that this is their room. If vou haven't any clubroom or 
recreation room at that terminal, have some card tables and 
checker boards in vour instruction room. Make it attractive. 
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Talk to the new firemen. Have them understand that 
before they become enginemen they must understand the air 
brake equipment. And have them understand that the only 
method is to start studying when they start firing. Then have 
first, second and third year examinations of firemen. In these 
examinations have some air brake questions suitable for a 
man with their length of service, and insist on the men pass- 
ing these examinations. Then have a good, stiff examination 
when the fireman comes up for promotion. 

It should be made possible for the men to keep posted on all 
new devices. Make it interesting for them to talk about these 
devices. And then try and have your company require the 
men operating and maintaining the air brake equipment to 
take an examination at least every three years. Men main- 
taining and operating air brake equipment are in a position 
such that a failure on their part, or a misunderstanding of 
the proper method of doing their work, may result in great 
loss. The man who is willing and trying to learn and ad- 
vance, the examination will be welcome. For the man who 
just wants to get by, the examination is a necessity. 

Never fail to take time to answer questions, regardless of 
how small or how foolish they may be. If some one asks a 
question that is new or has you guessing, play fair and tell 
him that he shows good sense in getting that deeply into the 
subject, and that you will have to study it out before an- 
swering. Don’t try to bluff it out by getting technical; the 
more you talk, the worse you will be in. All the men in 
the class will enjoy your embarrassment, and also lose con- 
fidence in your teachings. 

If possible, form air brake clubs during the winter months, 
and have monthly or semi-monthly meetings. Have the men 
from two or three terminals at each meeting, and create 
rivalry between the terminals as to who can produce the best 
paper. To do this it is necessary to have the transportation 
department with vou. This can be done by having the 
transportation officials as members of your club. 


Discussion 


A brief discussion of Mr. Stewart’s paper brought out the 
necessity of getting something new to keep the men’s interest 
aroused in their work. The instruction car should be made 
attractive so as to make the men want to use it. The idea 
of arousing a competitive spirit among the men by choosing 
some man having a high standing and using him as an 
example was also suggested as getting good results. 


The Triple Valve Test Rack 


Operator 
By the North-West Air Brake Club 


The importance of picking the man cannot be overesti- 
mated and is too often done hurriedly, with little, if any, con- 
sideration as to the fact that he should be able to read and 
write English, be properly inquisitive, able to listen when 
others are talking, have keen eyesight and good physical 
health. 

At a cleaning point where no heavy triple valve repairs 
are made, merely cleaning, lubricating and light repairs, 
the candidate should have had at least two months’ experi- 
ence on brake cylinder cleaning and triple valve changing 
and the same period on triple valve cleaning. At a point 
where heavy repairs are made, the foregoing experience 
should be supplemented by enough work in heavy repairing 
to make him competent in this. Obviously, this latter ex- 
perience should be obtained under the supervision of a com- 
petent repairman. l l 

Where seniority must govern more or less in promotion, 
it is all tke more important to exercise care in the selection 
of men for the work of brake cylinder cleaning. 
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Experience in brake cleaning, particularly that of cylinder 
work, is important, as it is impossible, even with the best 
quality of triple valve work, to have good brakes when brake 
cylinders are slighted. In the last analysis, the efficiency of 
a brake depends on the brake cylinder being in perfect con- 
dition. For this reason, although properly not under the 
subject of the paper, we wish to warn against the too common 
attitude that anybody can clean brake cylinders, when as- 
signing men to such work. Our air brake mechanics should 
come from among these men. The man who satisfactorily 
meets the above requirements will ordinarily give little trou- 
ble to the general air brake inspector in the more advanced 
work to follow. 

Relative to starting the instruction of a man on the test 
rack, it should be borne in mind that a little, well learned 
is of greater benefit than that which is poorly learned. Con- 
sequently, the more important tests, such as charging and 
testing the emergency piston and ring, should be the first 
in which he should be drilled. As a man becomes acquainted 
with the construction of the rack and the purpose of the tests, 
the individual test will no longer be a matter of memory, but 
a reasoning from cause to effect, with the object a perfect 
operating valve. 

Along with this part of the work, the operator should be 
instructed on the care of the rack. Definite periods, not 
less than once each week, should be set for this work, at 
which time all operating parts should be thoroughly cleaned 
and lubricated and the rack tested for leaks. Satisfactory 
life and operation of the rack depends on this systematic 
care. Too often a poorly maintained rack results in poor 
as well as unnecessary work being done. 

As few men picked for triple valve work have had special 
mechanical training, care should be taken not to add repair 
work, such as the slide valve and ring, too rapidly. It is an 
easv matter to bewilder and discourage a man by unloading 
the more accurate work on him before he is ready. The 
instructor should do some of the heavy repair work before 
suggesting that the student try his hand with a file, scraper 
or lapping plate. 

The value of such a man should hardly have to be pointed 
out in detail when the importance of correct brake operation 
is considered. First, in train safety; second, compliance 
with the Federal laws; and third, avoidance of train delays 
and damage incident to break-in-twos and stuck brakes. 
Then, there is the keeping down of the cost of the cleaning 
and repairs to triple valves. A competent rack operator will 
see that the character of work done on valves coming to him 
for testing is such as will reduce the rejections, with repeti- 
tions of such work, to the minimum possible. 


Discussion 


Considerable comment was made relative to the question 
of seniority, which seemed to conflict with the selection of 
an efficient test rack operator. It was generally agreed, how- 
ever, that it was up to the air brake supervisor to see that 
the test rack operator receive the proper education. It was 
considered that one man with a 2-T rack should be able to 
test as high as 50 to 60 triple valves in an 8-hour day. 
There was also considerable discussion as to the knowledge 
that should be required of a test rack operator and that his 
pay should be increased as he does better and more efficient 


work on the test rack. 
Other Papers 


A report was also made by the Committee on Recommended 
Practice bv the committee appointed to investigate the con- 
demning limits of A. R. A. standard triple valves. It was 
decided to hold the last report over until next year in order 
to give the committee an opportunity to make further in- 


vestigation. 


Welding Equipment in a Railroad Shop 


Modern Tools Should Be Provided So That the Operator May 
Perform More Accurate and Efficient Work 


By James S. Heaton 
Welding Supervisor, Wabash, Decatur, IIl. 


ELDING, as it is practiced today, is one of the most 
important processes in the railroad shop. To perform 
welding successfully, in any shop, the equipment 

should be of modern design and up to date for all require- 
ments. Therefore, great care should be exercised in the selec- 
tion of equipment, by purchasing only those tools which are 
best adapted for certain shop operating conditions. Modern 
tools have the advantage of enabling the operator to complete 
a more accurate job than it is possible to do with obsolete 


Combination Wrench That Can Be Used on All Connections of 
Welding Equipment 


equipment. In order to keep locomotives and rolling stock 
on the road, accuracy must be the objective of all operators. 

A careful study should be made relative to the layout and 
general arrangement of the shop, before purchasing welding 
equipment. Machines should be placed to facilitate the han- 
dling of material so as to reduce trucking, eliminate extra 
handling, waiting for cranes or interference with other work. 


Acetylene Equipment 


The equipment necessary for acetylene welding and cutting 
is shown in Fig. 1. It consists of two regulators, one for 


_ oxygen and one for acetylene; sufficient hose to connect the 


Screen Used to Protect Machinery and Workmen from a.Sand-blast 
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regulators and the torches,—of which there are two, one for 
welding and one for cutting,—a gas lighter, a pair of goggles 
and a combination wrench. 

This equipment is mounted on a four-wheel truck equipped 
with ball bearings. 


On the bottom of the truck is a sheet 


Flg. 1.—Portable Acetylene Equipment Used on the Wabash 


of rubber two inches thick for the drums to stand on. The 
rubber is intended to absorb the shocks to which the drums 
are subjected while being transported around the shop. 

The welding torch shown in Fig. 1 is manufactured by the 


Fig. 2.—Portable Electric Arc Welding Equipment 


Torchweld Equipment Company. It is made from solid bar 
stock and is equipped with a separate mixer for each size of 
üp. The cutting torch, manufactured by the Henderson- 
Willis Welding Company, is of the flat head design with the 
“ip hut on the outside. The regulators are equipped with a 
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three-piece steel diaphragm. This design tends to eliminate 
any buckling or breaking of the diaphragm due to the regu- 
lating screw being used while changing torches. 

It is essential that the hose used for gases be of the best 
grade obtainable, for the service demands both ability to 
withstand wear and safety. The hose used on this road is 
made by the Gustin-Bacon Manufacturing Company and is a 
three-ply fabric, heavily rubber coated, designed to withstand 
hard usage. They are made in two colors in order to avoid 
the possibility of attaching the hose to the wrong connection. 
Red is used for acetylene and black for oxygen. As a further 
precaution the connections are also threaded right and left 
hand, right for oxygen and left for acetylene. 


Goggles and Safety Equipment 


The goggles, made by the Willson Goggle Company, are 
designed to afford the best ventilation and protection to the 
welder. This goggle has ventilating cups on each lens holder 
which afford the proper amount of air needed and is equipped 
with rubber tubing around the base which keeps out all 
sparks. The lenses are colored to keep out the rays injurious 
to the eyes. 

To eliminate the practice of using matches to light the 
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Fig. 3.—Stationary Type of Electric Arc Weiding Equipment 


torches, which is a waste of time, a gas lighter of the round 
file design, manufactured by the Safety Gas Lighter Com- 
pany, is used. It is operated by a slight movement of the 
hand and is quite an improvement over the old method of 
lighting torches. 

The wrench, shown in the drawing, is a combination of 
several wrenches in one. It can be used on all connections 
on the welding and cutting equipment. To prevent mis- 
placing it the wrench is equipped with a small chain, four 
feet long. One end is welded to the wrench and the other 
is welded to the truck. A box of sand to be used in ex- 
tinguishing fires started by sparks, and a bucket for cooling 
the torches, completes the equipment. 


Electric Arc Welding 


The principal advantage of arc welding is that it utilizes 
the heat between the electric arc and the material to be 
welded and confines the heat to a small space, thus reducing 
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the expansion or contraction. It is not necessary, however, 
to preheat wrought iron or steel when using the electric arc. 
Fig. 2 shows a machine manufactured by the Lincoln Elec- 
tric Company. It is a direct current motor-generator type 
which is mounted on a truck with ball-bearing wheels. The 
open circuit voltage ranges from 40 to 100 volts. The reduc- 
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a ground wire, an electrode holder which is connected to the 
service cable and a clamp, which is soldered to the ground 
wire and is used to make a tight connection to the material 
to be welded. A helmet equipped with a special glass de- 
signed to keep out the glare and protect the face from the 
ultra violet rays which arc welding produces, is also pro- 


Fig. 4—After the Tubes Are Placed on the Rack No Further Lifting Is Required Until All Operations Are Completed 


tion in voltage to that required by the arc is brought about 
by a series field and armature reaction. The arc may be 
drawn up to 54 in. and may be held for a short interval with- 
out breaking. This is accomplished by the use of a heavy in- 
ductive ballast or stabilizer and a complete laminated steel 
magnetic circuit. 


Fig. 3 shows a stationary type which may * 


vided. A wire brush for keeping the material clean before 
and during welding completes the equipment. 


Electric Flue Welder 


Flue welding has been brought to a high state of efficiency 
by the use of the electric flue welder, as shown in Fig. 4. 


Fig. 5—This Machine May Be Used for Reclaiming Pipe as Well as for Welding Flues 


be placed on a wall or column and requires little floor space. 
The control equipment of both machines consists of an am- 
meter, voltmeter, field rheostat and circuit breaker which is 
mounted on a panel board. 

The apparatus necessary for arc welding equipment con- 
sists of two 100-ft. cables, one for service and the other for 


This machine is made by the Thomson Electric Welding 
Company and has been recommended by the Master Boiler- 
makers’ Association. At the present time it is handling an 
average of 75 flues per hour. The operation of the machine 
shown in the illustration is very interesting. After the tubes 
are cut off they are placed on an elevated rack and all op- 
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erations are completed without further lifting. The flues 
are first cut off and then polished with an abrasive belt and 
welded. The bulge caused by the welding is reduced and 
the flues are finally heated in a furnace for swedging. 

Fig. 5 shows another Thomson flue welder which may also 
be classed as a reclaiming machine. It is the common prac- 
tice to weld safe ends on boiler tubes up to 12 in. only, but 
this machine is equipped with a new rolling device which 
makes it possible to apply safe ends up to four feet in length. 
This machine is also adaptable for reclaiming pipe from 2 
in. to 51 in., which effects considerable saving in a railroad 
shop. The operation of these machines is safer than the 
old method of oil welding as there is no smoke, glare, or 
sparks and the weld is always in full view. 


Thermit Welding 


The fundamental difference between the thermit and the 
electric or acetylene processes is that the metal added to 


Fig. 6.—Thermit Outfit Set Up for Welding a Locomotive Frame 


the broken part is produced in a crucible and is poured at 
one time. The thermit method is used to a great extent in 
welding frames as well as in switch and frog work. Fig. 6 
shows a thermit outfit set up ready to pour molten metal in 
a locomotive frame and consists of a crucivle in which the 
thermit i$ mixed and heated. This sort of a job is per- 
formed by cutting out a portion of the frame and filling the 
opening with a wax mold. 


Jacks 


When welding frames and structural work it is essential 
that the proper expansion be secured to produce a solid weld. 
In most work of this nature a ball-bearing jack should be 
used. Small. jacks should be available to take care of the 
small frames as well as large ones for the larger frames. 
Large jacks should be mounted on wheels to eliminate the 
time usually taken in hunting for a truck. 


The Sand-Blast 


To make a perfect weld it is essential that the surfaces 
to be welded be perfectly clean metal. The sand-blast is the 
fastest and most effective apparatus for producing a thor- 
oughly clean job. The blast used on this road is of the 
portable type and is operated on the air syphon principle. 
This syphon consists of a pipe which extends to the bottom 
of the tank and is equipped with a pipe tee, air nozzle and a 
sand nozzle, which is operated by a valve. All operations 
of the sand-blast when used in the shop should be screened 
to protect the machinery and the workmen. The screen 
shown in one of the illustrations will answer all purposes. It 
is constructed of canvas fastened to a frame of pipe, which 
is constructed in sections of 4 ft. by 7 ft. each, and may be 
made into as many sections as is necessary for different 
Classes of work. 
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To maintain the maximum production it is necessary that 
an air hoist be installed to handle all hot and heavy pieces of 
material that are in the welding shop. Welding is a nervous 
and tedious job and all unnecessary strains on the operator 
such as lifting or working a chain hoist, should be avoided. 


Changing Trailing Truck Springs 


By John Connelly 


Locomotive and Car Foreman, Bessemer & Lake Erie, 
Butler Transfer, Pa. 


N February 19, 1924, locomotive No. 902 was made 

ready for train No. 10, which leaves Butler at 2:45 
p.m. About 50 minutes before time to leave Butler Trans- 
fer it was discovered that the locomotive which is a Pacific 
type, had a broken trailing truck spring. The engine was 
placed on the pit at 1:25 p. m. and work was started. At 
1:50 p. m. the engine was ready for service, just 25 minutes 
from the time it was placed on the pit. 

The total time consumed by four men in performing the 
actual work of removing and replacing the spring was 25 
minutes or a total working time of 100 minutes, which is 
equal to 124 mán-hours. I think we have established a 
record that will compare very favorably with terminals that 
have better facilities, such as a drop pit, pit jack and other 
devices. 

The following equipment is used for this job: A remov- 
able section of rail on the pit track, 36 inches long, one fifty- 
ton jack, one smaller jack and an oak plank, 8 to 10 ft. 
long by 2 in. thick. The work is performed as follows: 


1. Place the locomotive so that removable section of rail 
is between the back driving wheel and the trailing truck 
wheel. 

2. Let out the driver brakes, place a fifty-ton jack in the 
pit and remove the section of rail. 

3. Move the locomotive back until the driving wheel drops 
into the opening where the section of rail has been removed. 
This permits the driving box to drop away from the frame. 

4. Place blocks in the space between the driving box and 
the frame. 

5. Move the locomotive forward until the back driver is 
again on the rail. 

6. Replace the section of rail. 

7. Move the locomotive forward until the trailing truck 
wheels are over the removable section of rail. 

8. Run the fifty-ton jack that is in the pit out about six 
inches and then place it, reversed, under the trailing truck 
axle next to the wheel. Fit and jack high enough for the 
trailing truck wheel to clear the rail. 

9. Place the small jack under the back end of the long 
equalizer, close to the end of the trailing truck spring and 
raise the equalizer as far as it will go. 

10. Remove the section of rail and lower the trailing truck 
axle until the weight is off the trailing truck spring. 

11. Disconnect the spring hangers and take the broken 
spring out. 

12. Place one end of the plank on the trailer truck journal 
box and roll the new spring into position. 

13. Connect the spring hangers, raise the wheel, replace 
the section of rail and lower the jack under the equalizer 
and axle. 

14. Move the locomotive back until the trailing truck 
wheel is off the removable section of rail. Remove the sec- 
tion of rail and move the locomotive back until the rear 
driver drops into the opening. Remove the blocking from 
the top of the driving box. Move the locomotive forward 
until the rear driver is again on the rail and replace the 
section of rail. 

15. Adjust the driver brakes and the job is complete. 


Boiler Makers’ Convention Proved Successful 


Autogenous Welding and Removing Firebox Sheets for Renewal 
Among Subjects Discussed 


HE Master Boiler Makers’ Association held its fifteenth 
annual convention at the Hotel Sherman, Chicago, 
May 20 to 23. The total registration of members, 

supply men, ladies and guests was approximately 750, of 
which nearly 300 were members of the association. The 
Boiler Makers’ Supply Men’s Association was represented by 
57 different companies whose exhibits were shown on the 
mezzanine floor of the hotel. 

E. W. Young, assistant to the general superintendent of 
motive power of the Chicago, Milwaukee & St. Paul, presi- 
dent of the association, called the meeting to order Tuesday, 
May 20, at 10 a. m. Following the usual opening exercises, 
H. T. Bentley, general superintendent of motive power, the 
Chicago & North Western, was then introduced and, in an 
address to the men on their duties as the leaders in locomo- 
tive boiler maintenance work, expressed his appreciation and 
admiration of all craftsmen who have gone through the 
arduous days of the apprentice and journeyman and finally 
reached their positions as the masters of their trades. These 
men in whose hands rest the responsibilities of properly con- 
ditioning the motive power of the nation, Mr. Bentley said, 
should strive to be worthy of their trust and in every way 
better themselves in their work, and the managements of the 
railroad should see to it that their master boiler makers 
were present at the conventions. 

On the technical phases of the work of the association, Mr. 
Bentley expressed the hope that the association in its dis- 
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cussions would be able to throw light on, the problem of 
pitting and corrosion of boilers, which so far has found no 
solution in the laboratory or in the hands of practical in- 
vestigators. He outlined the need of apprentices in the shop 
who would later on be fitted to carry forward the work of 
the masters of the trade who were retiring. Water treat- 
ment and its value in cutting, operating and maintenance 
expense in bad water districts, quality of material and pos- 
sible improvements, and the work of the chief inspector of 
the Bureau of Locomotive Inspection in developing and 
standardizing the use of water columns, were all commented 
on in his address. 

The president's annual address which followed was mainly 
devoted to an outline of the duties of members of the associa- 
tion in faithfully attending all sessions of the convention 
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and getting the maximum benefit out of the proceedings to 
improve methods in their own shops when the convention 
was concluded. 

The reports of the secretary and the treasurer indicated 
that both the membership and financial conditions of the 
association were showing a healthy growth, with few resigna- 
tions. 

A communication from Hon. Herbert Hoover, secretary of 
the Department of Commerce, was read by the secretary ask- 
ing for the co-operation of the association in improving the 
movement of coal during the summer and early fall months 
of the year. A memorandum promising the co-operation 
requested to the best of the ability of the members in their 
capacities in the maintenance of motive power of the country 
is to be prepared and forwarded to Mr. Hoover. 

An invitation to send a representative to sit in on the 
Advisory Council of the Federated American Engineering 
Societies 1s being acted on by the executive board of the 
association. 

After the conduct of routine business, the first session 
closed with the discussion of the advisability of the associa- 
tion putting in code form for suggested use of the members 
and as their best advice on boiler methods, certain methods 
that have been developed in boiler work that are amenable 
to such codification. Three subjects suggested for early 
action were autogenous welding; how and where it should 
be used, and what tools and methods can best be adopted 
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as standard in locomotive boiler work; flue welding and the 
proper methods of applying flues, and methods of staying 
crown sheets. 

The Wednesday session opened with an address by J. E. 
Bjorkholm, assistant superintendent motive power, Chicago, 
Milwaukee & St. Paul, in which he emphasized the duty of 
every railroad officer to improve service with safety. In this 
the boiler maker has a most important duty, the promotion 
of safety through proper maintenance. Boilers are sometimes 
responsible for engine failures, but their number is fast 
decreasing. Clean boilers are safe boilers and the impor- 
tance of keeping them free from scale and mud cannot be 
too strongly stated. No locomotive is usable unless boilers 
are in proper condition and officials are beginning to recog- 
nize the importance of boiler makers in maintaining service. 


Jury, 1924 


John Purcell, assistant to the vice-president in charge of 
operations of the Atchison, Topeka & Santa Fe Railroad 
opened the session on Thursday with an address in which 
he stated that he had gained the impression during his career 
that the construction, inspection and maintenance of the 
locomotive boiler is more important than the machinery 
parts. The expansion and contraction forces caused by the 
difference in temperature cannot be held and provision for 
their free movement must be made by giving them all the 
flexibility of staying and bracing it is practicable to allow. 
He also dwelt on the importance of maintaining as nearly 
as practicable, equal temperatures in all parts of a boiler at 
all times. The importance of an efficient and highly trained 
staff of boiler inspectors cannot be over-stressed. Those in 
the larger roundhouses have the very best opportunity to 
cultivate and develop their powers of observation and judg- 
ment in their work, each case investigated broadens their 
experience and strengthens the judgment which fits them for 
further responsibility. In other words, Mr. Purcell said, 
by constant practice in locating defects, carefully looking for 
the cause, and devising ways to correct them, a man soon 
qualifies himself as an authority on such matters and in- 
creases his value to his emplover and himself. 

The Friday morning session opened with a most interest- 
ing and instructive talk by W. J. Tollerton, general super- 
intendent of motive power, Chicago, Rock Island & Pacific. 


Officers Elected for the Coming Year 


The following officers were elected for the coming year: 
President, Frank Gray, C. & A.; first vice-president, Thomas 
F. Powers, C. & N. W.; second vice-president, John F. Raps, 
I. C.; third vice-president, W. J. Murphy, Penn.; fourth 
vice-president, S. M. Carrol, C. & O.; secretary, H. D. 
Vought, New York; treasurer, W. H. Laughridge, Hocking 
Valley. 

Abstracts of some of the reports and papers presented 
at meetings of the convention follow. 


The Application of Thermic Syphons 


The committee investigating this subject reported that the 
application of thermic syphons increases the life of firebox 
sheets and flues, basing its belief on the following facts: 

By the application and use of thermic syphons a very 
active circulation of the boiler water is set up and maintained. 
The circulation, sweeping all parts of the boiler, tends to 
equalize or reduce the range of temperatures of the boiler 
parts which would be exposed without thermic syphons. This 
in turn reduces the stresses that are accountable for cracks, 
leaks and heavy maintenance expenses. 

Many reports were received showing a reduction in boiler 
work in general repairs, when the locomotive was syphon 
equipped, as compared with non-syphon equipped locomotives 
of the same class and service. The committee is also of the 
opinion that the thermic syphons will be a great help to the 
crown sheet as they cause a fountain action of the water on 
this sheet and prevent it becoming overheated. The commit- 
tee expressed the opinion that the thermic syphon also acts 
as a substantial support for the crown sheet in cases of 
emergency. Syphon equipped locomotives have successfully 
passed through low water accidents. The unusual shape of 
the overheated area clearly proves that the water continued to 
flow over the crown sheet after the water protection had 
ceased. 

The following extract from circular No. 260 of December 
12, 1923, issued by A. G. Pack, chief of the Interstate Com- 
merce Commission, Bureau of Locomotive Inspection, Wash- 
ington, D. C., was offered to substantiate their findings: 

“We are receiving many alteration reports from a num- 
ber of different carriers showing the application of thermic 
syphons and, so far as it has been brought to my attention, 
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there has nothing yet been developed which would indicate a 
reason why their use should not be extended. They add 
materially to the direct or firebox heating surface and im- 
prove water circulation, which is essential to economical and 
successful boiler operation, and will deliver a certain amount 
of water to the crown sheet after it has become below this 
level, which may obviate what otherwise might become a 
serious explosion with fatal results. 

“Syphons also add some beam and brace support to the 
crown sheet—they being attached to the crown sheet and at 
the throat sheet—which may prevent the crown sheet from 
coming down with a crash in case of low water.” 

This report was submitted by the following committee: 
A. F. Stiglmeier (N. Y. C.), chairman; Henry J. Rapps 
(1. C.), John J. Keogh (C. R. 1. € P.); H. J. Wandberg 
(C. M. € St. P.) and A. C. Dittrich (M. St. P. & S. S. M.) 


Autogenous Welding and Its Uses 


Autogenous welding is used in boiler, blacksmith and 
machine shops, ship yards, factories; also by sheet metal 
workers and pipe fitters for new work and repair work in 
various branches of the metal trades. 

During recent years many and improved devices have 
been placed on the market, which enables the work to be 
done with greater efficiency. New alloys have been de- 
veloped for welding rods and electrodes, which enable the 
operators to perform autogenous welding with greater effi- 
ciency. But we must not lose sight of the fact that before a 
welder may perform autogenous welding in fireboxes, he, like 
other mechanics, must have a knowledge of the tools he uses 
and must also learn to properly heat and make perfect fusion 
of metals continuously by his control and manipulating of 
the welding blow pipes, filling rods and electrodes used for 
the purpose: he should be required to make a test weld 
of at least 75 per cent efficiency from the original stock 
of steel used in fireboxes. He should be required to make at 
least one welded specimen monthly. By so doing, the master 
boilermakers and the railroad companies may know the effi- 
ciency of the welder performing the work, and the man hav- 
ing the highest efficiency is undoubtedly the man whose work 
will show the best results. 

The success of a welding job depends a great deal on how 
it is prepared, and for this reason the autogenous welder and 
boilermaker should see that the plates are properly bevelled 
and edges thoroughly cleaned from dirt, scale and grease. 
Plates should be secured in position with suitable strut belts, 
clamps or wedges, with the proper opening to enable the 
autogenous welder to perform the welding all the way through 
the plate and make the weld solid. 

Autogenous welding is now used in many ways to advan- 
tage for the following reasons: 


Its application is better known and becoming more efficient. 

The cost of application in many instances is less. 

In many cases the use of the process reduces the cost of 
maintenance to the locomotive firebox and other parts. 

There is a saving in the operation of the locomotive. 

When the flues are welded in back flue sheets, there are 
less leaks, therefore, a better steaming boiler. When there is a 
good steaming boiler, there is a fuel saving locomotive. When 
there are less leaks, there are not as many locomotive failures, 
therefore, less delays and a reduction in operating costs. 

For further advancement of the process, it is essential 
that all operations be given careful consideration and study, 
which is so necessary for the further development and 
advancement of the autogenous welding processes. 

This report was prepared by a committee composed of 
H. H. Service, chairman; R. W. Clark, Isaac J. Pool, G. M. 
Wilson and J. L. Wells. 

[Abstracts of other papers will appear in later issues.— 
EDITOR. ] 
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Reclamation of Angle Cocks 


By A. Skinner 
Air Brake Foreman, A. T. & S. F., Corwith, Ill. 


A LARGE number of angle and cut out cocks are con- 
stantly being received at the reclamation yard with 
worn threads on the brake pipe end. It became necessary 
to devise other means of reclamation than that of the drill 
press which was too slow and required too much handling 
in order to take care of all that were coming in. As a result 
a 14-in. Warner & Swasey turret lathe was added to the 
shop equipment and the writer decided to try the work of 


Fig. 1.—Set of Tools Used on the Turret Head 


boring and tapping the angle cocks on this machine. A 
bracket for the lathe screw and the necessary tools to fit in 
the turret head were made and after lining up the lathe and 
trying out a few cocks the results were quite gratifying. It 
was found that five complete operations could be performed 
in the same time that was formerly required for one operation 
with a drill press. 

The actual time to complete the five operations was four 


Fig. 2.—Bracket for Holding the Angle Cock on the Lathe Screw 


minutes, but this tended to crowd the lathe so we are satisfied 
to limit production to 100 cocks in eight hours. 

The tools used on the turret head are shown in Fig. 1. 
Reading from left to right, the set consists of a centering 
tool, a boring tool, a reamer, a Burrit pipe tap with remov- 
able chasers and a counterboring tool. Fig. 2 shows the 
bracket for holding the angle cock on the lathe screw. This 
device is simple in construction and is provided with a bolt 
tapered to fit the angle cock body as shown in Fig. 3. 

In addition to boring and tapping angle and cut out cocks, 
the standard self locking handle, P.C. 20128, is also re- 
claimed. New keys are fitted where necessary and by so 
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doing many cocks are put back into service that would other- 
wise be scrapped. - No cocks are scrapped unless they are 
The test is as rigid as it can 


broken and beyond repair. 


Fig. 3.—Angle Cock in Position to Receive the Centering Tool 


be made. Every cock receives individual attention and must 
come up to standard before being returned to service. 


A Rack for Holding Lathe Dogs 


By J. Robert Phelps 
Apprentice Instructor, Atchison, Topeka & Santa Fe, 
San Bernardino, Cal. 


To usual method of taking care of lathe dogs in a ma- 
chine shop is to pile them in an out-of-the-way corner 
or throw them on the floor where they are covered with an 
accumulation of oil and dirt. They also interfere with the 
floor sweeper as he has to move them from one place to the 
other in the performance of his duties. The illustration 


A Rack for Hoiding Lathe Dogs and Lathe Centers 


shows a device that is being used in the machine shops of 
the Atchison, Topeka & Santa Fe at San Bernardino, Cal., 


which keeps the lathe dogs and centers up off the floor and 


within convenient reach of the operator. 

Lathe centers are considered one of the most important 
things about a lathe. By keeping the extra centers out in 
plain view they will not get chipped or damaged so readily 
as they do when they are either on the floor or put away in 
a drawer with other tools. The foreman can see them at 
all times, which enables him to keep a check on his men so 
that they will have the various sizes of centers in condition 
to be ready for use to take care of any emergency job that 
may come in. This arrangement is especially recommended 
for lathes handling axles and crank pins which require a 
wide range of sizes of dogs and centers. 
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Handling Rod Work at Battle Creek Shops 


Prize Winning Article Submitted in Rod Job Competition—Methods : 
Are Constantly Being Improved 


By M. H. Westbrook 
Shop Superintendent, Grand Trunk, Battle Creek, Mich. 


HE rod repair department at the Grand Trunk shops, 
Battle Creek, Mich., is equipped and laid out to take 
care of a 22-pit repair shop, handling all the classified 

repairs to 334 locomotives, including many of the U. S. R. A: 
Mikado type, and meeting the requirements of eight round- 
houses from which rods are sent to be overhauled or renewed. 
This department is located under a balcony, as shown in Figs. 
l and 2 which also indicate passages for the gasoline tractor 
while delivering rods to and from the department. The 
balcony provides a convenient support for the overhead run- 
Way and crane which serves all the benches and heavy 
machines. 


Each Man Handles Special Work 


As far as possible, each man is assigned to a certain 
specified part of the work on the bench as well as on the 
machines. Thus one man devotes his time entirely to main 
rod work and others to the side rods. These rods are all 
carefully trammed as soon as stripped and any distortion or 
lengthening that may have taken place is corrected, so that the 
bushings are always bored out concentric and each rod is sent 
out conforming exactly to standard fixed trams, which are 
compared to a master gage block each week. 

Main rod bolts are kept in stock in the bolt department, 
rough turned and threaded, the final fit being made as re- 
quired on a lathe in the rod department situated close to the 
main rod benches. Knuckle pins at present are being made 
on an engine lathe, but it is proposed to manufacture these on 
a turret lathe which is now on order and will be located in 
the bolt and pin manufacturing department. 

All engines are stripped on a special pit, the rod foreman 
always being present when rods are being removed to check 
up on reports previously received from the roundhouse in- 


spectors. The rods are then loaded on a trailer and hauled 
by tractor to the cleaning vat, as shown in Fig. 3 and im- 
mersed, with other motion work, in a solution of metal cleaner 
compound, six ounces to the gallon, and boiled for about two 
hours. After removal they are rinsed off in the draining bowl 
located behind the vat and connected to the sewer. 

From this vat they are delivered on trailers to the rod de- 
partment and are then whitewashed with the by-product of 
the acetylene generating plant. After drying, they are ham- 
mered with a five pound copper hammer and carefully in- 
spected for cracks or other defects. 


The Condition of Crank Pins Important 


As so much of the life of the rods, brasses, etc., depends on 
the condition of the crank pins and journals, I must digress 
here for a moment to explain that before any extensive re- 
pairs to the rods are commenced, the crank pins are carefully 
inspected to determine whether they are circular, parallel and 
in quarter, it being frequently found that a crank pin may be 
circular and parallel and yet worn very much out of its orig-. 
inal quartering. In this case, they are trued up by the two © 


‘portable crank pin turning machines shown in Fig. 4, one 


of which is designed for turning pins having threaded ends 
and the other for pins used in connection with Walschaert 
gear. Both of these machines are well advertised devices and 
a very much worn main pin can be turned with either machine 
in from two to two and one-half hours, inclusive of the time 
of setting up and removing them. 

When crank pins are worn down to the limit of permissible 
wear, they are, of course, renewed. I wish to emphasize here 
the necessity of great attention being paid to the condition of 
crank pins. In some modern shops this is neglected and I 
have seen men engaged in trying to file the pins true and 
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round. This is practically an impossibility and what is done course of manufacture in many of the railroad shops visited is 
with the file usually takes more time than would be required most noticeable and possibly, if a special investigation were 


to true the pins accurately with the portable machines. 
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Fig. 2—Pian of Rod Department, Showing Machine Layout, Cranes, Work Benches, Repair Racks and Storage Racks 


All new rods are manufactured on a store order in the 
forge shop from steel billets of the following specifications: 


Per cent 
Carbon SS 0.38 to 0.52 
Manganese A Soares arenes 0.40 to 0.60 
Phosphorus, maximum .........oooo.oo.o.oo. 0.045 
Sulphur, maximum .......... cece mo... 0.05 


They are thoroughly annealed, taking from 48 to 60 hours 
in the process. Systematic heat treatment of all rods as they 
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Fig. 3—Tractor and Trailer Used for Handling Rods to and from 
the Cleaning Vat 


are removed when in for repairs has not as yet been adopted, 
although the matter is being investigated. 
The large number of new side rods usually found in the 


reduced. The comparatively small number of new rods re- 
quired of the rod department at Battle Creek shops ìs 
attributed solely to the special care being paid to the condition 


Fig. 4—Portable Machines for Turning Mounted Crank Pins 


of crank pins, journals, shoes, wedges, frame jaws and driv- 
ing boxes. 

After the crank pins have been cleaned off, inspected and 
the necessary reconditioning or renewals completed, the 
mechanic whose duty it is to perform this work, records the 
sizes on the 9 in. by 12 in. form shown in Fig. 5—credit for 
which is given the Beech Grove shops of the Big Four. This 
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form is sent to the foreman of the rod department and con- 
tains all the instractions the machine men require in connec- 
tion with the bushings and brasses, making it unnecessary for 
them to go to the wheels, wherever they may be located, to get 
their sizes. The machines are thereby kept in more contin- 
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Fig. 5—Form for Recording the Sizes of Crank Pins 


uous operation than if the men had to leave them to obtain 
these sizes. 

All bushings are removed and applied by a motor-driven 
hydraulic press. All rods are then distributed to the various 
benches shown in Fig. 1, which are made from 4-in. by 1-in. 
iron bolted to old sections of 16-in. I-beams split lengthwise 
in two pieces. The legs are made straight on one side for 


Fig. 6—Air-Operated Arbor for Hoiding Rod Bushings in Engine 
Lathe 


greater convenience of men working at the benches, and are 
bolted to the floor. 

Most of the bushings are turned on the specially designed 
arbor* shown in Fig. 6, fitted to an old engine lathe and 
operated by an air cylinder and piston which takes the place 
of the tail stock screw and hand wheel. This arbor is bolted 


*Credit for this arbor, with the excepticn of the air cylinder which was 
added here, is due the Chicago & North Western shops at Chicago. 
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to the face plate. It is provided with three blades fitted to 
angular grooves in the stationary member. Each blade has 
three steps which are designed to take in every size of bush- 
ing used. As air is applied, the blades are forced outwards 
along the angular slots and hold the bushing while being 
turned and faced to length by specially shaped tools. It has 
been found that better time can be made using this device 
than turning them in the boring mill. A special tool block 
arranged to hold three tools, one to be used for turning and 
the others for facing to length, will soon replace the single 


Fig. 7—A 36-In. Boring Mill Used on Rod Work 


tool holder shown in illustration, merely being an improve- 
ment not yet completed. 

The 36-in. boring mill shown in Fig. 7 is used for turning 
bushings when the lathe has more than can be handled in 
the required time and occasionally for boring main rod brasses 


Fig. 8—Adjusting the Cutter on a Modern Two-Spindie Rod Borer 


as shown for outstations. All boring of main and side rod 
brasses and bushings is performed on the two-spindle rod bor- 
ing machine shown in Fig. 8. We graduated the cross rail of 
this machine to correspond to the various lengths of our rods, 
attaching an indicator to each head, thereby providing a 
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double «heck on the lengths of rods and ensuring the greatest 
accurac:’ in maintaining them to the correct standard lengths. 


Two-Spindle Rod Borer Saves Time . 


Prior to the purchase of a modern two-spindle rod borer, 
this wo-k was handled on an older type machine and while 


Fig. 9—Short One-Inch Square Tools Are Inserted In Worn Davis 
Ea Cutters 


fairly satisfactory results were obtained, the difficulty en- 
countered in correctly aligning the rods for boring on the 
machine caused considerable delay or inaccuracy or both. 
The installation of the machine shown in Fig. 8 is one illus- 


Fig. 10— Bushing Keyways Are Cut on a Shaper 


tration of many things which have been done to “organize 
and improve the rod department.” 

Both ends of the main rods are bored with special Davis 
boring bars and faced on both sides with one setting, a long 
one-inch square facing tool, ground to under-cut from the 
bottom, being loosely inserted from underneath and fed up- 
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ward the required amount. This makes a first class job, and 
saves an extra setting. The whole operation is frequently 
completed, floor to floor, in one hour. Fig. 9 shows how a 
considerable saving of cutters was effected by utilizing short 
one-inch square tools inserted loosely in worn down Davis 
cutters. The method of cutting keyways in the bushings is 


_shown in Fig. 10. 


We have experimented with various tools for the removal 
of the solid cores from new rods but must admit that so far 
we do a quicker job by first drilling a pilot hole in the center 
of the rod and using a series of double end cutters, ground 
especially for cutting steel. The piece is bored out from the 


solid rather than by using what is known as cat-head cutters 


Fig. 11—Reaming Side Rod Knuckle Pin Hole 


or hollow mills which in some shops are said to successfully 
remove the solid piece. 

Reaming the bolt holes for big end straps is performed in a 
most satisfactory manner on a radial drill. By the use of the 
left-hand, hot-twisted, four-fluted reamers, wonderful results 
are obtained. These reamers are operated at a speed of 55 
ft. per minute, or approximately 140 r.p.m., using a hand 
feed much coarser than the automatic feed of the machine is 
capable of taking. 

With the 8 or 10-fluted reamers generally used for this 
operation, the operator is frequently obliged to withdraw them 
from the hole to clear the chips, and often through fear of 
breaking the reamer, uses a finer feed than necessary. The 
reamer described has plenty of chip room and consequently 
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will work successfully at high speed and coarse feeds. It is 
unnecessary to remove the reamer at all, when once started, 
to clear the cuttings from the flutes. It has also been found 
that a good soluble oil coolant, costing from three to five. cents 
per gallon, makes as good a hole for this operation as the best 
high priced cutting oil. 

Machining the main strap fit on the brasses is performed 
on a slotter with a special indexing angle plate and arbor 
combined. The average time on this is approximately one 


Fig. 12— Operation of Sweating Main Rod Brasses Together 


and one-half hours each. 1 believe this is being done in some 
shops in less time on a milling machine, but so far we have 
not been able to get milling cutters to stand up on the bronze 
used in these castings, although experiments are being 
continued. 


Attention Given to Knuckle Pin Holes 


The knuckle pin holes are reamed out as shown in Fig. 11 
and on the same machine used in reaming the main rod bolt 
holes, the left hand spiral reamer, with liberal chip room, 
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Fig. 13—Slotting Three New Rod Ends at the Same Time 


being found the most suitable tool. These reamers are all 
bored out to fit a standard driving spindle having a threaded 
end and are held in place by a nut. 

Brasses are sweated together at an oil furnace as shown in 
Fig 12. Experiments are now being conducted with a lead 
bath for heating these brasses, as we do not believe the method 
now used to be the most efficient. 

Ends of new rods are machined as shown in Fig. 13, using 
the same machine as is used for slotting the brasses. While it 
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is said that a heavy vertical milling machine performs this 
operation very quickly, a machine of this type not being 
available, the method shown makes a very quick and cred- 
itable job. | 

Various methods are used in cutting out the fork ends. 


Fig. 14—Side Rod Fork Ends Are Cut Out on a Vertical Knee-Type 


Milling Machine 


Among them the writer has seen a two-inch hole drilled 
through the end of the desired slot, then machined out to size 
on the slotter; he has seen the rod drilled for clearance and 
twin saws used to cut out the piece, after which it is finished 
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Fig. 15—This Cutter Which Cut Very Freely, Would Not Stand the 
Feed 


on a slotter. Either of these methods takes from 4 to 6% 
hours per rod. By the method shown in Fig. 14, this whole 
operation can be completed from floor to floor in a half hour. 

It may be of interest to describe here some results obtained 
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while experimenting with special milling cutters for this 
operation. Fig. 15 shows a form of cutter which gave excel- 
lent results. It was very free cutting, but broke too easily 
when forced to a feed of 34 in. per minute. Possibly this 
was the fault of our tempering process or of insufficient chip 
room. | 

We intend to continue experimenting with various forms of 


Fig. 16—Pictorial Proof of the importance of Correct Sp.ral and 
Cutter Tooth Form 


cutters for this operation, but have not sufficient call for these 
rods to permit extensive tests. It is suggested that some of 
the larger shops pursue this interesting feature and publish 
the results obtained in the Railway Mechanical Engineer. 


Fig. 17——New Rods Are Machined on a Slab Miller 


Fig. 14 shows the best form of cutter so far developed. 
This wes made by converting a taper locomotive reamer used 
in reaming main rods. This reamer, was ground parallel, cut 
off to the required length, the outer end built up with bronze 
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by the acetylene process and turned to fit the overhanging 
arm of the milling machine. This tool has cut several fork 
cnds out of the solid in an actual cutting time of less than 15 
minutes and is in about as good condition as when first started. 
It is 2 1/32 in. diameter and while it retains that size but 
cne cut is necessary. After it is ground it will, of course, be 
necessary to take a second cut, which can be done at a greatly 
increased feed. These reamers are made from a special rolled 
section of high speed steel and twisted while hot, which very 
probably accounts for their strength and durability. A 
heavy, continuous flood of good coolant is necessary to get 
good results or make fast time on this operation. 

Fig. 16 shows an interesting comparison of the cuttings 
obtained from two cutters, each doing the same amount of 
work on two rods made from the same billet at the same time 
and annealed together. The cutter to the left is that shown in 
Fig. 14 milling out the fork end of the rod, the one on the 
right was made slightly heavier and with a somewhat differ- 
cnt spiral angle. The cuttings in each pile weigh the same 
but those made with the cutter on the left are much more 
loosely curled and at a feed of 34 in. per minute it went along 
without difficulty, making a fine curly chip which it was a 
pleasure to watch rolling out. The other was in frequent dif- 
ficulty and the feed had to be released occasionally for a few 
moments for fear of breaking the cutter. 


New Rods Milled in Pairs 


Because machines used in the manufacture of new rods 
are employed on this special class of work only a small part 
of the time, they were not located in the rod department but 
in a centralized general manufacturing department where the 
full time of such machine tools may profitably be utilized in 
other lines of work. 

Fig. 17 shows a pair of main rods in the course of manu- 
facture. They are milled in pairs wherever possible. Larger 
shops would no doubt prefer a larger machine but the writer 
has found it quite possible to equip a shop with larger tools 
than can be used to the best all round advantage, which of 
course cannot be properly discussed in this article. 

The rod work is of course scheduled along with other 
work required on the locomotives under repair. A full 
account of the scheduling system appeared in the August, 
1923, issue. 

This article may not describe the best rod department in 
the country, but at least it is one that is doing good work and 
what good features it has are the development of suggestions 
made by various men and foremen, all of whom are interested 
in having their departments efficient. 


interior View of the Machine Shop at the Billerica, Mass., Terminal 
of the Boston and Maine 
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Marsh Portable Jourmal- Turning Machine 


ANNING, MAXWELL & MOORE, INC., New 
York, is offering the Marsh portable journal turning 
machine, which is designed to true up journals on 

the driving wheel axles of a locomotive without having 
entirely to remove the drivers from under the locomotive. It 
is intended primarily for the use in roundhouse for quick 
repairs. It can also be used in erecting shops for truing up 
journals on driving wheel axles in cases where new tires 
are applied to the wheels in the erecting shop and where 
it is desired to relieve the driving wheel lathe of the journal 
work. 

The machine consists of two principal parts; namely, the 
stationary or inner sleeve which is provided with a suitable 


Journal Turning Machine Which Can Be Applied Without Removing 
the Wheeis from the Locomotive 


clamping mechanism for attaching it firmly on the central 
part of the axle, and the outer or revolving sleeve which 
rotates on a bearing on the inner sleeve and supports the 
carriage for the cutting tool and the feed mechanism. The 
inner sleeve has four tee slots cut longitudinally in its inner 
circumference and spaced equally around the circumference. 
Four wedges are fitted in these slots, and by moving them in 
the slots the sleeve is clamped or unclamped from the axle. 
The heads of the wedges are slotted to fit in a circular groove 
in a single large nut in one end of the inner sleeve so that 
revolving the nut moves al] four wedges backward and 
forward in their slots in the inner sleeve at the same time. 
This arrangement provides a universal chucking action and 


insures the sleeve always being exactly centered on the axle. 
To provide for clamping the sleeve to axles smaller than the 
usual capacity of the machine, four steel strips of the same 
thickness are attached to the wedges by two screws each. 


The outer or revolving sleeve is driven by a large bevel 
gear through a pinion by an air motor fitted on a taper 
shank, or by an electric motor through belt and pulley. 
The tool carriage operates on a dovetail type bearing running 
longitudinally on the sleeve; it is very similar to a lathe 
carriage. 


The tool bar is a steel forging 2 in. square and is held by 
two screw clamps on top of the carriage. The bar is made of 
sufficient length to enable the machine to turn journals up to 
14 in. ‘in length. The tool holder on the end of the bar is of 
the swivelling type to enable the tool to get into the close 
corners next to the hub liner. Provision is also made for 
feeding the tool down into the work by means of a screw 
above the tool, which is provided with a lock nut. 


The too] carriage is driven by a lead screw operating in a 
bronze nut on one side of the carriage. The lead screw is 
driven through a series of spur gears which are attached to 
the side of the main bevel drive gear. On the end of the 
lead screw next to this large bevel gear is a small spur gear 
which meshes with the larger of three spur gears which are 
loose on their shaft. A sliding key is provided in this shaft 
to transmit the drive through whichever of the gears it is 
desired to use. Thus are provided three changes of feed. 
This shaft extends through a bearing in the web of the large 
bevel drive gear and a small bevel gear is attached to the ' 
projecting end. Meshing with this small bevel gear are two 
other small bevels diametrically opposite each other and 
loose on a shaft which runs parallel to the web of the large 
drive gear. A sliding key is provided in this shaft, which 
enables the feed to be reversed, and by setting the key in 
neutral position, hand movement of the tool carriage can be 
accomplished by attaching a wrench to a square head on the 
back of one of the shafts. Bearings for this shaft are 
provided on a one-piece bracket attached to the web of the 
main bevel drive gear. On the end of the shaft opposite 
the square head is attached a small worm wheel and this 
wheel meshes in a large steel worm 134 in. wide, which is 
inserted in a circular groove cut in the inner or stationary 
sleeve of the machine. In operation the feed is provided 
by moving the small worm wheel over the large worm. 


To provide for placing the machine on the axle, both 
sleeves must be made in halves. To insure getting the halves 
of each sleeve together in proper alinement a longitudinal 
tongue and groove arrangement is provided on both the edges 
which come in contact, and in addition to this the bolts which 
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hold the two halves together are tapered and -fitted very 
closely so that they act ds dowels. The inserted worm wheel 
of the feed mechanism on the outer sleeve and the nut which 
operates the clamping wedges on the inner sleeve are also 
both made in halves. 

When using the machine in the roundhouse it is only neces- 
sary to drop the wheels on which the journals are to be 
turned far enough below the frame of the locomotive to give 
the machine room to operate. The wheels can be blocked up 
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and the jack used to hold the lower half of the inner sleeve 
which must be applied first. With the inner sleeve in place 
and bolts tight, the clamping wedges can be tightened with 
a spanner wrench. The outer sleeve can then be applied in 
the same way and the tool set. It is then only necessary to 
put on the air motor and begin work. The machine is light 
enough to enable two men to apply it easily and is sufficiently 
rigid to enable cuts of % in. with 1/32 in. feed to be taken 
without any appreciable chatter. 


A Friction Saw Developed for Heavy Duty 


recently added to its line of friction saws a large size 

which is known as the No. 5. It was developed for heavy 
duty, and is designed to handle the largest sections rolled. 
The added capacity of the machine is indicated by the fact 
that it is driven by a 125-hp. motor, while the largest saw 
heretofore built by this company is equipped with a 60-hp. 
motor. 


The new saw takes a 61-in. by 3£-in. blade and the verti- 
cal clearance under the hood and flanges is 1434 in. It 
can handle the maximum size of I-beams, channels, angles, 
tees and girder rails, 3!4-in. square bars and 4-in. round 
bars. As shown in the illustration, three rollers have been 
added to the cutting table to facilitate handling the heavier 
sections. 


The saw is controlled by means of two levers mounted 
on a control box, which may be located where it is most 
convenient for the operator. One of these levers controls 
the water supply and the other moves the saw in or out of 
the cutting table. The feed mechanism consists of both a 
hand and hydro-electric automatic feed. The control box 


J cnt T. Ryerson & Son, Inc., Chicago, Ill., has 


is equipped with a voltmeter and an ammeter in order to 
keep the operator aware at all times of the load on the 
motor. 


Friction Saw Designed to Cut the Largest Sizes of Channels and 
Bars 


A Gage Cock Permanently Attached to Boiler 


HE Buffalo, Rochester & Pittsburgh is using on some 

of their locomotives a new type of gage cock which was 

l designed and patented by H. C. Vormeng, locomotive 

inspector on the B. R. & P. at Rochester, N. Y. The prin- 

cipal feature of this gage cock is the ability to grind in the 

main valve seat without draining the boiler to which the 
valve is attached. 

The drawing illustrates the principle of operation of the 
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Valve C Can Be Ground Without Removing the Valve from 
the Boiler 


gage cock. ‘The inner section of the valve casing A is 
screwed into the boilers and remains permanently in this 


position. The outer section B of the gage cock is screwed in 
to the protruding end of the inner section A. Passing through 
the two sections of the gage cock is a valve stem containing 
valve D at the extreme end of stem and valve C in 


the valve chamber which communicates with an 
outlet spout. A coil spring ZE surrounds the outer 
end of the inner valve stem F. ‘Tension applied 


to the spring by means of the nut and washer as shown. 
At the extreme inner end of the valve stem are guiding 
members formed which cause the valve stem to be supported 
in proper alinement to insure the seating of valves C and D 
upon their seats. A study of the illustration will show that 
by unscrewing the outer section B of gage cock from the 
inner section A and likewise disconnecting the inner valve 
stem F the tension of the spring £ seats the inner valve D 
thereby preventing leakage while the outer valve C is r- 
moved to be ground. 


THE Total Lexctu of the world railways, according to the 
latest figures, now approximates 750,000 miles against about 700,000 
miles in 1913, 500,000 in 1900, 400,000 in 1890, 250,000 in 1880 and 


25,000 in 1850, these figures being, of course, in very roumi terms. 
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Reyersible Electric Tapping Machine 


PORTABLE tool for tapping drilled holes, similar in 
A design and appearance to a portable electric drill, has 

been designed by the Independent Pneumatic Tool 
Company, Chicago, Il]. It is known as the Thor Reversible 
Electric Tapping Machine and the size UKR, now being 
announced, is suitable for tapping holes up to 3/16 in. in 
diameter and for retapping any size of holes up to 5/16 in. 
in diameter. 

The machine has the same motor as the standard Thor 
Portable Electric Drill but the speed of the spindle has been 
reduced to 550 r.p.m. through worm gears which are enclosed 
in the gear case. The reversing device is mechanical. A 
slight pressure toward the work will engage the clutch and 
cause the spindle to rotate toward the right. When the tap 
has been run in, a pull on the machine immediately reverses 
the spindle for backing out the tap. It is not necessary 
to shut off the current between each hole tapped. When no 
pressure is exerted in either direction, the spindle runs free. 
The gears may also be locked so that the machine is operative 
in reverse only. 

A universal motor is used so that the machine can be 


operated on either alternating or direct current circuits oi 
110 or 220 volts. The weight of the machine is 634 lb. ~- 


This Machine is Suitable for Tapping Holes up to 3/16 in. Diameter 


A Large Special Planer Type Slotter 


recently been built by the Betts Machine Works of 

the Consolidated Machine Tool Corporation of Amer- 

ica. This tool was built for railroad practice and is capable 
of performing operations on unusually large work. 

The bed and table of the machine are of the conventional 

planer design. The bed has one vee and one flat track for 


A LARGE special machine tool of unusual design has 


A Betts Planer Sultable for Large Work in Rallroad Practice 


guiding the table, both of which are automatically lubricated 
by means of oil pockets and rollers. The table has suitable 
tee slots and stop holes properly spaced for conveniently 
clamping the work. 

Fastened to the bed are two heavy uprights carrying a 
fixed crossrail of unusually wide face and deeply arched at 
the back. The crossrail carries two saddles, which in turn 
carry the slotting rams and, owing to the fact that provision 
must be made for angular slotting, these rams face each 
other. They are carried by swiveling saddles, which makes 
it possible to slot at a maximum angle of 2 in. with a 12-in. 
stroke. The saddles are swiveled by means of a worm and 
segment. 

Each ram is driven by a 20-hp. reversing planer type 
motor with full automatic control and provision is made by 
electrical synchronization for keeping both rams working 
in unison. The motors are carried directly on the saddle 
and the drive to the rams is by means of the Betts angular 
shaft drive through a special multiple thread worm meshing 
with a straight tooth rack. Each ram is counterweighted by 
means of a unique arrangement employing a guided sliding 
weight. All important saddle bearings have forced feed 
lubrication from a power-driven pump. The rams have ad- 
justable cutting and return speeds by means of planer type 
control panels. | 

The saddles have feed and power rapid traverse along the 
crossrail which are driven by a 15-hp. electric feed motor, 
Provision is made for selecting feed or power rapid traverse, 
or engaging or disengaging either one from the floor at the 
operator’s position, which adds much to the convenience 
of operation in view of the height of the machine. | 

The table has feed and power rapid traverse along the 
bed, and these movements are driven by the same motor 
which actuates the saddle movements on the crossrail. An 
interlocking arrangement is provided so that the saddle and 
table motion cannot be engaged at the same time. 

The machine has a capacity of 10 ft. 2 in. between the 
housings, 5 ft. under the saddles, and the slotting rams have 
a 48-in. stroke. The table is 30 ft. long between the pockets 
and has a width of 9 ft. 
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A Sliding Head, Self-Oiled Drill and Tapping Machine 


N upright drilling and tapping machine embodying 
several improvements has been added to the list of 
drill presses manufactured by the Barnes Drill Com- 

pany, Rockford, Hl. The machine develops exceptional 
pulley power, occupies a minimum of floor space, and is 
conveniently arranged for ease and speed of manipulation. 

The machine is provided throughout with ball bearings, 
which are lubricated by a self-oiling system. The friction 
is reduced to a minimum on all shafts in the speed change 
transmission, including the crown gear and drive shaft 
bearings, by thirteen radial ball bearings. The oil is forced 
to the various parts of the machine from a reservoir by a 
pump. This system of oiling provides a continuous flow of 
oil to the multiple disk clutches and ball bearings. 

A spur geared feed takes the place of the usual worm and 
worm gear. The reduction of this gear gives a speed as 
fine as .005 in. per revolution of the spindle. The rack is 
dovetailed into the spindle sleeve to take the thrust and is 
keyed in position. This is considered an improvement over 
the ordinary method of using screws and dowels. The ma- 
chine is provided with eight geared speeds and feeds which 
are directly under control of the operator. Any speed or 
feed may be used without stopping the machine. 

The spindle is exceptionally large and is double splined. 
The sleeve is 314 in. in diameter and has a 1514-in. travel. 
The drift hole is below the sleeve. The head is gibbed to 
the column face by means of a dovetailed construction which 
insures perfect alinement. It is raised and lowered easily 
and quickly by means of a crank pinion operating in a 
rack and is held at any point within the long travel by two 
quick-acting clamp screws. An adjustable stop is supplied 
to clamp in the column face so that the sliding head may be 
instantly brought back to exactly the same place each time 
the head is raised. The spindle and head are counterbal- 
anced by a weight which is suspended by a roller bearing 
sheave wheel. 

For tapping, the machine is provided with a friction clutch 
mechanism the gears of which are on the driving shaft rather 
than on the spindle. An automatic reversing mechanism is 
used to reverse the spindle. A reverse speed of 134 to 1 is 
provided at the clutch, which is geared down to 13 to 1 in 
front of the multiple disk clutch gears. The trip can be set 
so that the instant the tap reaches the depth required the 
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Coach Shop of the Canadian Pacific at Angus, Near Montreal, Quebec 
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spindle will automatically reverse, backing out at the in- 
creased speed. The shifting lever can be set so that when 
tripped automatically it will return to neutral position, thus 
stopping the spindle instantly instead of reversing it. 
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This Machine is Provided With a Self-Olling System and a 
Dovetailed Rack 
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(GENERAL NEWS 


The Carnegie Institute of Technology, Pittsburgh, Pa., has 
established a special research bureau of metallurgy which will 
begin its work the first of September, 1924. The express object 
of the new department is to apply to metallurgical questions the 
recent discoveries in the field of physics and chemistry. Dr. 
Francis M. Walters, Jr., has been appointed Director of the new 
bureau and Dr. Vsevolod N. Krivobok has been appointed assistant. 
The appointment of another assistant, a specialist in X-Ray work, 
will be made during the summer months. 


Electric Locomotive Development 


“The Development of the Electric Locomotive” is the title of a 
paper presented before the Society of Mechanical Engincers at 
Cleveland, Ohio, on May 29, 1924, by A. H. Armstrong, General 
Electric Company. The paper includes specific information on 
twin geared and gearless electric locomotives and presents the 
reasons for these types being favored by the General Electric Com- 
pany for heavy traction service, 


City Cannot Force Shops to Stay 


The Supreme Court of Missouri has decided against the city 
of Cape Girardeau in its suit asking for an injunction to compel 
the St. Louis-San Francisco to maintain and operate its repair 
shops in that city. The court afhrmed the principle, established 
in previous cases, that municipalities have no power permanently 
to hx conditions of operation upon a railroad or public utility, 
in the terms of franchises granted. One justice dissented. 


Court Decisions 


Fuse PLus on Bomers—BOILER INSPECTION Act.—The Texas 
Court of Civil Appeals holds that, while the Federal Boiler In- 
specticn Act does not require the railroads to furnish boilers abso- 
lutely safe under all the conditions common to the service, and 
there are no regulations requiring boilers to be equipped with 
fusible plugs, the railroad would not thereby be absolved from 
liability for accidents resulting from the omission to furnish a 
fusible plug, “if so simple a device was essential to the safety 
of a boilcr.”—Schaff v. Perdue (Tex. Civ. App.), 254 S. W. 151. 


Canadian Court Decides American Arch Co. Case 


The Superior Court of the Province of Quebec, District of 
Montreal, in an opinion rendered by Justice Duclos in the case 
of the American Arch Company vs. the Canuck Supply Company, 
Ltd, has held that the defendant company has infringed the 
Canadian patents of the plaintiff company. Justice Duclos issued 
a permanent injunction enjoining and restraining the Canuck 
Supply Company, Ltd., the Canadian Fire Brick Company, and 
their officers, agents and employees from further infringing tiv 
patents in question and also ordered an accounting of all the 
Pronts made by the defendant by the use of the invention in 
question since February 10, i920. 


A. R. A. to Investigate Locomotive Service 


The board of directors of the American Railway Association 
announces the appointment of a joint committee of the operating 
and mechanical divisions to make a study of the utilization of 
locomotives to determine 1 the percentage of time that should be 
available to perform actual transportation and B the methods for 
obtaining maximum efficiency while so available. 

The joint committee will consist of the following representatives 
ef the operating division, A. E. Ruffer, transportation manager, 
Erie; T. B. Hamilton, general manager, northwestern region, 
Pennsylvania; J. T. Gillock, general manager, Chicago, Milwaukee 
& St. Paul. Representing the mechanical division are F. H. 
Hardin, chief engineer, motive power and rolling stock, New York 
Central; O. S. Jackson, superintendent motive power and ma- 
chinery, Union Pacific; W. H. Fetner, chief mechanical officer, 
Missouri Pacific. 
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Wage Statistics for March 


Class I railroads reported a total of 1,760,268 employees for 
the month of March, 1924, a decrease of 56,211, or 3.1 per cent, 
compared with the number reported for the same month last year, 
according to the monthly bulletin of wage statistics published by 
the Interstate Commerce Commission. This decrease occurred 
chiefly in the number of shop employees. The total compensation 
in March, 1924, was 5.5 per cent less than in March, 1923. The 
straight time hourly earnings for the employees reported on an 
hourly basis increased from 55.9 to 57.8 cents, but the overtime 
hourly earnings decreased from 80.8 to 80.5 cents. Owing to a 
decrease in the number of straight time hours worked per em- 
plovee, and a considerable decrease in the amount of overtime, the 
employees averaged 214 hours per employee in March, 1924, as 
agamst 227 hours in March, 1923, with the net result that their 
average compensation per month decreased from $136 in March, 
1923, to $132 in March, 1924. 
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Passenger Locomotive Performance on the S. P. 


Four sections of the Sunset Limited and six sections of the 
Golden State Limited, making ten trains in all, left Los Angeles 
on May 22, 1924, each train being hauled by one of the Southern 
Pacific's new mountain type locomotives all the way through from 
Los Angeles to El Paso, distance 815 miles. No trouble was 
experienced, and all ten of these trains arrived at El Paso on time. 

On the same day the Overland Limited, consisting of three 
sections, left San Francisco carrying passengers on the first day 
of the summer tourist rate excursions; each section leing hauled 
by one of the new mountain type locomotives, and every section 
arrived on time at Ogden; and furthermore, arrived on time at 
Omaha, the terminus of U. P. R. R. Co. and at Chicago, the 
destination. 

The Overland Limited, consisting of twelve cars, is now hauled 
regularly over the Sierra Nevada mountains, with maximum 
grades of 116 feet to the mile, with one of the Southern Pacific's 
new freight locomotives (2-10-2) with no helper locomotive. 


Concrete Railway Cars 


Iron and wood floors in railway cars in Germany may be replaced 
by cement if experiments recently conducted there prove successful. 
A composition known as Eisenbeton, or iron wood, had been used 
in the construction of the floors of railway freight cars with a 
great measure of success. The first car was built jointly in 1919 
by a railway car manufacturer and a Portland cement concern in 
Heidelberg. The car, it is reported, withstood concussion at a 
speed of 27 kilometers and shifting tests were so satisfactory that 
after five years of service it still remains in perfect condition. The 
new type of car weighs 20 tons. In appearance it is much the 
same as an ordinary steel car. The cost of manufacture is said 
to be much less than for iron, although the cone-ete car is much 
heavier. However, in the opinion of the builders, the elimination 
of the danger of rust tends to offset this disadvantage. The car 
with the concrete floor requires so little repair, ıt is reported, in 
comparison with wood and iron cars that the railway administra- 
tion 1s favorably impressed. A company for the manufacture of 
these cars has been formed at Darmstadt, 


New Haven Trying Out New Seating Arrangement 
in Suburban Cars 


The New York, New Haven & Hartford has placed in suburban 
service out of New York two cars which have been remodelled 
to increase their seating capacity, by seating three persons on one 
side of the aisle and two on the other. Each of the cars has a 
different seating arrangement, one having reversible seats, as in 
the standard day coach, while in the other car the seats are 
back-to-back and fixed, similar to the seats in a Pullman sleeping 
car. The seating capacity of the standard day coach which has 
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been in use on the New Haven is 75. Under the re-arrangement 
of seats, the car with reversible seats will accommcdate 104, an 
increase of 29 seats; the car with fixed seats will have 33 addi- 
tional seats, or 108. 

The train on which these cars are in service has been running 
at the 10-car limit, with a seating capacity of 750 and there have 
been daily from 50 to 60 passengers standing. It is not practicable 
to increase the number of cars on the train. However, with the 
substitution of the two remodelled cars the company expects every 
passenger will have a seat. 


New Freight Car Repair Plant 


The Southern Pacific has completed plans for the construction 
of a ireight car repair plant at Houston, Tex., and will begin 
construction at once. The repair plant and tracks will cover 
an area of 30 acres which will be filled in to uniform elevation. 
Two repair yards will be built, one for heavy repairs with a 
capacity of 130 cars and the other for light repairs with a 
capacity of 191 cars. These yards will contain a total of ap- 
proximately 45,000 ft. of track. The shop building for heavy 
repairs will be 400 ft. long and will accommodate four tracks. 
A shop and mill building 208 ft. by 40 ft., will also be constructed. 
Plans also include a shop with 3,200 sq. ft. of floor area which will 
be used for preparing and assembling wheels and axles. This 
building will be equipped with boring mills, lathes and wheel 
presses and will have a depressed track with a concrete platform 
and mechanical equipment for handling wheels, axles and other 
heavy parts. Store and supply buildings will also be constructed. 
The buildings will be of slow burning mill construction covered 
with asbestos protected metal. The mill will be equipped with 
automatic sprinkler system and a complete air service system will 
be installed for the operation of compressed air tools. Construc- 
tion is to be completed this vear. 


Detroit & Ironton Electrification 


Visible evidence of progress toward electrification of the Detroit 
& Ironton Railroad may be seen in the Rouge erecting shops, ac- 
cording to the last issue of the Detroit, Toledo & Ironton Railroad 
News. 

Nearly all parts to be used in assembly of the first locomotive 
are in readiness and the construction will begin probably not later 
than the middle of July. The locomotive will be 117 ft. long, of 
the 0-8-8+8-8-0 type. There will be a motor for each of the 16 
driving axles. The total weight of the locomotive will be 340 tons 
and the maximum tractive effort 200,000 lb. The first of the 
eight turbines which will furnish power for the electrification has 
passed successful operating tests. It will generate 62,500 hp. A^ 
23.000-volt alternating trolley will be used in conjunction with 
low voltage motors operating on 600 volts direct current. Metal 
forms are being made for casting the concrete catenary supports. 

Of 6.184 locomotives inspected by the Bureau of Locomotive 
Inspection of the Interstate Commerce Commission during May, 
2,931 or 47.4 per cent were found defective and 382 were ordered 
out of service, according to the Interstate Commerce Commission’s 
monthly report to the President on the condition of railroad equip- 
ment. The number ordered out of service was less than had been 
reported in any month since January 1, 1923, with the exception 
of December. 


New Southern Shops 


This company has awarded a contract for the construction of 
modern shop facilities for the repair of freight and passenger cars 
at Hayne, S. C., near Spartanburg, to Dwight P. Robinson, Inc. 
The buildings wil! all be of masonry and steel construction with 
modern arrangements for heating, lighting and ventilation, and 
new machinery will be installed. The following buildings will be 
erected: Steel freight car repair shop of fireproof construction, 
300 ft. by 108 ft, equipped with electrically operated traveling 
cranes and served by five tracks; annex machine shop, 130 ft. by 
50 ft.; coach shop of masonry and steel frame, 240 ft. by 180 ft.; 
coach paint shop, 200 ft, by 200 ft. with two-story annex for 
upholstery and other work, 120 ft. by 40 ft.; the coach and paint 
shop will each be served by ten tracks and by a transfer table of 80 
ft. span in a pit 160 ft. long; storehouse and office, 140 ft. by 55 ft.; 
wach and locker house for employees, 105 ft. by 35 ft.; wheel shop, 
105 ft. by 55 it.; smith shop, 160 ft. by 100 ft.; planing mill, 
100 ft. by 100 ft.; pewer house, 90 ft. by 50 ft.; oil house, 40 ft. 
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by 25 ft.; dry kiln, 40 ft. by 20 ft.; dry lumber shed, 75 ft. by 
25 ft.; scrap dock, 400 ft. by 52 ft.; reclaiming shop, 60 ft. by 
35 ft.; a service crane with 60 ft. span in a runway 760 ft. long 
will be located so as to serve the steel car shop, the smith shup 
and the wheel shop. Approximately 10 miles of track will be con- 
structed in connection with the plant which will be located on a 
slight grade from north to south so that bad-order cars, brouzh: 
in from the north end, can be moved practically by gravity entirely 
through the shop. It is expected that work on the plant will begin 
as soon as men and materials can be assembled. 


Court News 


Cars WitH Derective PowErR Brakes Must BE IN REAR 
or Power BRAKE Cars AFTER PASSING REPAIR STATION.—In an 
action by the government against the New York Central for 
penalties under the federal Safety Appliance Act, the Circuit Court 
of Appeals, Third Circuit, certified to the Supreme Court ot the 
United States the following question of law: “May an interstate 
carrier lawfully operate a car equipped with power brakes past an 
available repair station to destination when its power brakes, be- 
coming out of order in transit, have been cut out of the power 
brake system of the train and when more than 85 per cent ot the 
cars of the train are equipped with power brakes controlled by the 
engineer of the locomotive ?” 

The Supreme Court answered: “No, unless placed in the train 
in the rear of all cars having their brakes operated by the engineer.” 

The action concerned two long freight trains moved from 
Coalburg, Ohio, via Erie, Pa., to Buffalo, N. Y. All the air brakes 
were in working order when the train left Coalburg, but soon after 
the air brakes on three cars, the 10th, 40th, and 44th, became 
defective, and were cut out. 

The engineman continued to operate the brakes on the other 60 
cars. At Erie repair men and materials were available but the 
train was run past this repair station and on to Buffalo. The 
other train had 80 cars, and the facts in respect to it were sub- 
stantially the same as above. 

The railroad contended that, within the meaning of Section 2 
of the Act of 1903, the cars having air brakes which were out 
of order were not “power-braked cars” while in that condition, 
and that the law did not require their brakes to be operated by the 
engineer, as at all times power brakes on more than 85 per cent 
of all the cars in the train were so operated. 

The Supreme Court said, in part: “Hand-braked cars have no 
air line, and it is necessary that they be placed in the train to the 
rear of the power-braked cars. The cars having power brakes 
which became defective and were cut out formed a part of the air 
linc. The air line through each of these cars was used to operate 
brakes on other cars after as well as before the cut-out cocks were 
turned. Clearly, they were associated together with the other cars 
equipped with power brakes. Defendant's contention would 
permit the hauling, in association with cars having their power 
brakes operated by the engineer, of 15 per cent of the cars in a 
train with power brakes in bad order and cut out. This would 
nullify the provision of Section 2 of the Act of 1903. It must be 
held that the running of the train from Erie to Buffalo in the con- 
dition above described was a violation of the law.” 

The question whether it was a violation of law to haul defective 
cars to Erie, the place of the first repair station, while associated in 
the train with the prescribed minimum, was not involved in the 
case, and no opinion was expressed upon it.—New York Central 


v. e States. Opinion by Justice Butler. Decided April 28. 
1924. 


MEETINGS AND CONVENTIONS 


The American Short Line Railroad Association will hold its 
annual meeting at San Francisco, Cal., on August 13, 14 and 15. 


Western Railway Club Elects Officers 


The annual meeting of the Western Railway Club was held im 
Chicago on May 19, at which time the following officers were 
elected: President, F. H. Hammill, general manager, Chicago & 
North Western; first vice-president, C. G. Juneau, master car 
builder, Chicago, Milwaukee & St. Paul: second vice-president. 
W. G. Black, superintendent of motive power, New York, Chi- 
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cago & St. Louis; secretary-treasurer, Bruce V. Crandall, editor, 
Chicago & North Western Railway Magazine. 


American Railway Tool Foremen’s Assn. 


The dates for the 1924 convention of the American Railway 
Tool Foremen’s Association have been changed to September 3, 
4 and 5, Hotel Sherman, Chicago. The officers of this association 
are as follows: G. W. Smith, president (C. & O.); Charles E. 
Helm, first vice-president (C. M. € St. P.); Geo. Tothill, second 
vice-president (B. R. & P.); E. A. Hildebrandt, third vice-presi- 
dent (C. C. C. € St. L.); J. A. Duca, secretary-treasurer (C. R. 
I. & P.). The members of the Executive Committee are as 
follows: C. C. Kuyper, chairman (I. C.); A. Sterner (C. R. I. 
€ P.); T. W. Henson (Wabash); E. F. Miller (C. € E. 1.); 
R. E. Scully (E. J. & E.). 


The following list gives mames of secretaries, dates of next or regular 
mectings and places of meeting of mechanical associations and railroad clubs: 


A1R-BRAKE AssociaTION.—F. M. Nellis, Room 3014, 165 Broadway, New 
York City. 

AMERICAN RAILROAD MASTER TINNERS', COPPERSMITHS” AND PIPEFITTERS' 
AssocraTion.—C. Borcherdt, 202 North Hamlin Ave., Chicago. 


AMERICAN RAILROAD ASSOCIATION, Division V.—MECHANICAL.—V. R. Haw- 
thorne, 431 South Dearborn St., Chicago. 
Division V.—EQuipMENT PAINTING Division.—V. R. Hawthorne, 
Chicago. 
Division VI.—PurcHases AND Stores.—W. J. Farrell, 30 Vesey 
St.. New York. 


AMERICAN RaiLwAY Toot FOoREMEN's AssociaTION.—J. A. Duca, tool fore- 
man, C. R. I. € P., Shawnee, Okla. Annual convention September 
3. 4 and 5, Hetel Sherman, Chicago. 


AMERICAN Soctety OF MECHANICAL ENGINEERS.—Calvin W. Rice. 
Thirty-ninth St., New York. Railroad Division, A. F. 
West Forty-third St., New York. 


AMERICAN SOCIETY FOR STEEL TREATING.—W. H. Eiseman, 4600 Prospect 
Ave., Cleveland, Ohio. Next meeting September 22-26, inclusive, at 
Boston, Mass. 


AMERICAN SOCIETY FOR TESTING MaTERIALS.—C. L. Warwick, 1315 Spruce 
St., Philadelphia, Pa. 


ASSOCIATION or Rainway ELECTRICAL ENGINEERS.—Joseph A. Andreucetti, 
C. & N. W., Room 411, C. & N. W. Station, Chicago, Ill. Annual 
meeting October 20-24, Hotel La Salle, Chicago. 


Canadian RarLway CLus—C. R. Crook, 129 Sharron St., Montreal, Que. 
Regular meetings second Tuesday in each month, except June, July 
and August, at Windsor Hotel, Montreal, Que. 


Car ForemMen’s ASSOCIATION OF CHICAGO.—Aaron Kline, 626 N. Pine Ave., 
Chicago, Ill. Mecting second Monday in month, except June, July 
and August, Great Northern Hotel, Chicago, Ill. 


Car FOREMEN'S Assoctation_ oF ST. Louis.—R. E. Giger, 721 North 23rd 
street, E. St. Louis, Ill. Meetings, first Tuesday in month, except 
June, July and August, at the American Hotel Annex, St. uis. 


CENTRAL Raitway CLuB.—H. D. Vought, 26 Cortlandt St., New York, N. Y. 
Regular meetings second Thursday, January to November. Interim. 
mcctings second Thursday, February, April, June, Hotel Statler, 
Buffalo, N. Y. 


CHIEF INTERCHANGE ‘CAR INSPECTORS’ AND CAR FOREMEN'S ASSOCIATION. — 
A. S. Sternberg, Belt Railway, Clearing Station, Chicago. Annual 
meeting Hotel Sherman, Chicago, September 23, 24 and 25. 

CINCINNATI Rattway CLuB.—W Cooder, Union Central Building, Cin- 
cinnati, Ohio. Meetings second Tuesday, February, May, September 
and November. 

CLEVELAND STEAM RaiLwaY CLuB.—F. L. Frericks, 14416 Adler Ave., Cleve- 
land, Ohio. Meeting first Monday each month at Hotel Cleveland, 
Public Square, Cleveland. 

INTERNATIONAL RatLroaD Master BLACKSMITHS”? AssociatTION.—W. J. 
Mayer, Michigan Central, 2347 Clark Ave., Detroit, Mich. Next 
meeting Hotel Sherman, Chicago, August 19, 20, 21. 

INTERNATIONAL RaiLway FuEL AssociaTion.—J. B. Hutchinson, 6000 Michi- 
gan Ave., Chicago, III. 

INTERNATIONAL RAILWAY GENERAL ForREMEN's ASSOCIATION.—William Hall, 
1061 W. Wabash St., Winona, Minn. Annual convention September 
9 to 12. Hotel Sherman, Chicago. 

Master BOILERMAKERS’. AssociaTIO0ON.—Harry D. Vought, 26 Cortlandt St., 
New York, N. Y. 

New Encranp RatLroap CLtus.—W. E. Cade, Jr., 683 Atlantic Ave., Boston, 
Mass. Regular meetings second Tuesday in month, except June, July, 
August and September, Copley-Plaza Hotel, Boston, Mass. 

New York Raitroap Cius.—H. D. Vought, 26 Cortlandt St., New York. 
Meeting third Friday of each month except June, July and August at 
29 West Thirty-ninth St., New York. 

NIAGARA Frontier CAR MEN'S ASSOCIATION.—George A. J. Hochgreb, 623 
Brisbane Building, Buffalo, N. Y. Regular meetings January, March, 
May, September and October. 

Paciric RatLway Cius.—W. S. Wollner, 64 Pine St., San Francisco, Cal. 
Regular meetings second Thursday in month, alternately in San 
Francisco and Oakland, Cal. 

RAILWAY CLUB oF GREENVILLE.—G. Charles Hoey, 27 Plum St., Greenville 
Pa. Meetings last Friday of each month, except June, July and 
August. 

RAILWAY Cues or Pitrssaurcu.—J. D. Conway, 515 Grandview Ave., Pitts- 
burgh, Pa. Regular meeting fourth Thursday in month, except June, 
July and August, Fort Pitt Hotel, Pittsburgh, Pa. | f 

Sr. Lovis Rarrway Criun.—B. W. Frauenthal, Union Station, St. Louis, 
ee Regular meetings second Friday in month, except June, July and 

ugust. 

SOUTHEASTERN CARMEN’S INTERCHANGE ASSOCIATION.—J. E. Rubley, Southern 
railway shops, Atlanta, Ga. A 
TRAVELING ENGINEERS’ ASSOCIATION.—W. O. Thompson, 1177 Fast Ninety- 
eighth St., Cleveland, Ohio. Annual meeting Hotel Sherman, Chicago. 
September 16, 17, 18 anl 19. 

Western Raitway CLus.—Bruce V. Crandall, 605 North Michigan Ave., 
Chicago. Meetings third Monday in each month, except June, July 
and August. 


29 W. 
Stuebing, 23 
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SUPPLY TRADE NOTES | 


The Locomotive Firebox Company has moved its main offices 
to 1908 Straus building, Chicago. 


The Federal Machinery Sales Company, Chicago, has been ap- 
pointed representative in the Chicago territory for the U. S. Drill 
Head Company. 


Fred J. Mershon, export sales manager of the Industrial Works, 
has been placed in charge of the Detroit office with headquarters in 
the Book building, Detroit, Mich. 


J. D. Wallace & Co., manufacturers of portable woodworking 
machines, is now occupying its new one-story, fireproof factory at 
134 South California avenue, Chicago. 


Robert Huff, New York representative of the McConway & 
Torley Co., Pittsburgh, Pa., has removed his office from 2 Rector 
street to Room 1728, 30 Church street. 


The Dale Machinery Company, Chicago, has been appointed the 
representative in the Chicago territory for the Willard Machine 
Tool Company, manufacturers of engine lathes. 


E. H. Benners and R. W. Benners, railway sales representatives 
at New York of the American Forge & Machine Co., Canton, Ohio, 
have removed their office from 2 Rector street to 30 Church street. 


P. E. Stouffer, assistant to the general sales manager of S. F. 
Bowser «€ Co., with headquarters at Ft. Wayne, Ind., has been 
promoted to assistant manager of the railroad department, with 
the same headquarters. 


Duncan W. Fraser, vice-president in charge of manufacturing 
and sales, and Joseph B. Ennis, vice-president in charge of en- 
gineering of the American Locomotive Company have been elected 
directors to fill vacancies. 


Philip S. Westcott, formerly assistant car lighting engineer of 
the Chicago, Milwaukee & St. Paul, with headquarters at Chicago, 
has been appointed special representative for the Pyle-National 
Company, with headquarters at Chicago. 


N. E. Otterson has been transferred from the New York office 
of the Osgood Company and has been appointed district sales. 
manager, with headquarters at Chicago, succeeding C. A. Phillips. 
who has resigned to go into business for himself. 


The B. F. Nelson Manufacturing Company, Minneapolis, Minn.,. 
manufacturer of roofing, insulating papers and water proof cotton: 
ducks, has moved its Chicago railroad sales office to the Trans- 
portation building, 608 S. Dearborn street, Chicago. «| 

The Chicago Cleveland Car Roofing Company has located its 
New York offices at 3710 Grand Central Terminal. James L. 
Stark, general eastern sales representative, will be in charge and 
associated with him will be Samuel V. Gloss and Goeffrey Winslow. 


Arthur L. Pearson, assistant vice-president of the Bradford 
Corporation, with headquarters at Chicago, has been promoted 
to general manager with general supervision over manufacturing 
operations and direct charge of the buying of materials and supplies. 


C. D. Price, who for many years has been connected with the 
Industrial Works, Bay City, Mich., recently as traveling service 
engineer, has been appointed district sales manager of the St. Louis 
district with headquarters at the Railway Exchange building, 
St. Louis, Mo. 


K. A. Hills, representative of the General Electric Company 
at Davenport, la., has been promoted to manager, with the same 
headquarters. S. E. Gates, manager of the Spokane, Wash., office, 
has been transferred to Los Angeles, Cal., and will be succeeded 
by Bernard Olsen. 


Frank E. McKellip, general foreman car repairer, of the Mich- 
igan Central, has resigned to become general foreman of the pipe 
shop of the Industrial Works, Bay City, Mich. Mr. McKellip 
will have charge of the installation of all the air brake and piping 
equipment on Industrial cranes. 
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The Railway Service & Supply Company and the Transpor- 
tation Devices Corporation, Indianapolis, Ind., manufacturers 
of power reverse gears and cut-off control for locomotives have 
opened a branch office at 332 S. Michigan avenue, Chicago. W. C. 
Miner, sales manager, has been placed in charge. 


George R. Hine is now in charge of the factory management of 
the New Process Twist Drill Company, Taunton, Mass. Mr. 
Hine served as general superintendent of the Whitman & Barnes 
Manufacturing Company, Akron, Ohio, for the past 15 years and 
was associated with that company for over 23 years. 


J. A. Turner, formerly purchasing agent of the Mobile & Ohio, 
has been appointed representative of the Fairmount Railway Mo- 
tors, Inc., with headquarters in the Transportation building, Wash- 
ington, D. C. L. R. Payton has been appointed representative, 
with headquarters in the Railway Exchange building, St. Louis, 
Mo. 


B. J. Wilson, formerly with the Simmons-Boardman Publishing 
Company at Chicago, has been appointed western representative 
of the Pocket List of Railroad Officials published by the Railway 
Equipment € Publication Co., New York. Mr. Wilson's head- 
quarters are at 605 Fisher building, Chicago. He succeeds Leo 
Ehlbert. 


The Buffalo Forge Company, Buffalo, N. Y., will open on June 
2 a new western office at Seattle, Wash. Arthur T. Forsyth of 
the Buffalo plant will be western representative in charge of the 
new office. The territory of this office will include the states of 
Oregon, Idaho, Montana and Washington and the territory of 
Alaska. 


W. J. Rochl has been appointed a sales agent in the railway 
department of the Newport News Shipbuilding & Dry Dock 
Company with headquarters in the Raitway Exchange building, 
St. Louis. J. S. Sheafe has been appointed to a similar position 
with headquarters at 7356 Woodlawn avenue, Grand Crossing, 
Chicago. 


John Wesly Hathaway, 
assistant vice-president of 
the Union Draft Gear 
Company, with head- 
quarters at Chicago, 
whose death occurred at 
Naperville, Ill., on March 
23 was born in 1870, in 
Missouri, where he at- 
tended the public schools. 
In his early life he was 
employed as a carman 
and a foreman on the 
Missouri Pacific, the Den- 
ver & Rio Grande, the 
Colorado Southern and 
other western roads. In 
the early part of 1910 he 
was general foreman in 
the car department of the 
St. Louis-San Francisco, 
with headquarters at 
Kansas City, Mo., and i 
in the latter part of that year he entered the employ of the Union 
Draft Gear Company in the sales department, which position he 
held until his death. 


J. W. Hathaway 


The Gisholt Machine Company, Madison, Wis., has purchased 
the business of the Milholland Machine Company, Indianapolis, 
Ind., including the stock of finished machines, parts in process, 
good will, trade mark, patents, drawings, jigs, tools and fixtures 
and will continue the manufacture and sale of Milholland machines 
at Madison. 


The Sykes Company, manufacturers of the Sykes rail car has 
moved its gcneral office at Kenosha, Wis., and its plant at Win- 
throp Harbor to St. Louis, Mo., where the general offices are 
located in the Liberty Central Trust building. A contract has 
been closed with the St. Louis Car Company for all coach and 
truck work. 


S. F. Taylor, of the S. F. Bowser Company, Fort Wayne, Ind., 
has been appointed eastern representative of its railway sales 
division. Mr. Taylor has held many responsible positions with 
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the Bowser Company over a period of fifteen years. He will have 
contact with all railroads having offices in New York City and 
other eastern points. 


The Continental Railway Supply Company, Peoples Gas building, 
Chicago, has been organized by O. E. Quinton, secretary and 
treasurer of the Burry Railway Supply Company, Chicago, to sell 
railway truck and car specialties, including roller bearings, center 
plates, springs, contact shoes and bus heating equipment. Mr. 
Quinton is president of the new company. 


Robert F. Horsey, for the past six years office manager of the 
order department of the National Lock Washer Company, Newark, 
N. J., died suddenly on May 12. Mr. Horsey entered the employ 
of the National Lock Washer in 1912 and for six years served in 
the sales department. On September 1, 1918, he was appointed 
manager of the order department and office manager. 


Leigh Best, senior vice-president at New York of the American 
Locomotive Company, died on April 27 in the Roosevelt Hospital, 
New York. Mr. Best was born on November 4, 1867, at Chatham, 
N. Y. After studying 
law with a Utica firm he 
entered the legal depart- 
ment of the New York 
Central where he became 
assistant to President S. 
R. Callaway, and when 
the American Locomotive 
Company was organized, 
Mr: Callaway went to 
that company as its first 
president and took Mr. 
Best with him as secre- 
tary. Mr. Best subse- 
quently became vice- 
ptesident of the Amer- 
ican Locomotive Com- 
pany, which position he 
held at the time of his 
death. He was also at 
that time vice-president 
American Loco- 
motive Sales Corpora- 
tion, the Montreal Locomotive Works, the Richmond Locomotive 
Works and the Ware Manufacturing Company. 


Leigh Best 


The Goodwin Side Bearing Company, Inc., with office at 110 
East Forty-second street, New York City, has been organized with 
the following officers: Douglas I. McKay, president, E. G. Good- 
win and W. Eckels, vice-presidents, and E. F. Pride, secretary and 
treasurer. This company will manufacture and sell roller side 
bearings for railway cars. ' 


B. Franklin Paist, formerly night superintendent of the Baldwin 
Locomotive Works, died on June 1, at the age of 70. Mr. Paist 
had been connected with the Baldwin plant for about 48 years. 
He traveled extensively as a representative of the locomotive works, 
and during the World War was one of the contingent of American 
engineers who went to Siberia, serving with the rank of major. 


The Pittsburgh Testing Laboratory is now occupying its new 
laboratories and office building on Stevenson and Locust streets, 
Pittsburgh, Pa. The building is a five-story, brick-concrete struc- 
ture, well lighted, ventilated and fully equipped with the most 
improved types of accurate physical testing machines and chemical 
apparatus so that all determinations can be accurately performed. 


W. C. Peters, New England department manager at Boston, 
Mass., of the National Railway Appliance Company, New York, 
has been appointed manager of sales and engineering with head- 
quarters at New York, to succeed W. C. Lincoln resigned. F. M. 
Richards, salesman in the New York Office, has been appointed 
a England department manager at Boston, to succeed Mr. 

eters. 


Janon Fisher, chairman of the board of directors of the Boyden 
Steel Corporation, Baltimore, Md., recently sailed from New York 
for London. Mr. Fisher’s trip is in connection with an inquiry 
recently received by the corporation from the high commissioner 
of the South African Railways for the use of Boyden six-wheel 
co-ordinating trucks on proposed new and modern equipment. He 
will also devote considerable time to the corporation's foreign 
patent! situation. 
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The Continental Railway Supply Company, Chicago, has pur- 
chased the manufacturing and distribution rights for the Hartman 
center plate and side bearings for electric railways from the Burry 
Railway Supply Company. This company also has been appointed 
representative of the Mitchell Spring € Manufacturing Company, 
Johnstown, Pa., manufacturers of coil and elliptic springs for both 
steam and electric equipment, in the central, central western and 
southwestern states. 


The Mitchell Spring € Manufacturing Company, Johnstown, 
Pa.. has taken over the business of the W. G. Mitchell Spring 
Works, manufacturers of coil and elliptic springs for steam and 
electric railway equipment. Fred A. Meckert, general manager 
of the Ft. Pitt Spring & Manufacturing Company, is president, 
Joseph Irwin, formerly superintendent of the Ft. Pitt Spring € 
Manufacturing Company, is superintendent, W. G. Mitchell is 
vice-president, and L. Harvey Mitchell is treasurer. 


John Meeker High, manager of sales, railroad department of 
the Pantasote Company, Inc., New York, died suddenly of diph- 
theria in his fifty-fourth year, on April 24, while on a business trip 
in Chicago. John Meeker 
High, after a few years’ 
business experience on the 
Pacitic coast, came to 
New York, and in 1897 
became associated with 
the Pantasote Company, 
Inc.. in the sales depart- 
ment. His advancement 
was rapid, and in a few 
vears he became manager 
of sales in the steam and 
electric railway felds, in 
which he established a 
very wide acquaintance 
and many strong friend- 
ships. Jn 1910 his juris- 
diction was extended to 
cover also the manage- 
ment of sales of a large 
variety of railroad prod- 
ucts known as Agasote 
and Pantasote. At the 
time of his death he was also secretary and director of the Agasote 
Millboard Company of Trenton, N. J., and a director of the Tuco 
Products Corporation. 


J. M. High 


Work has been started on a new building seven stories high 
to include about 180,000 sq. ft. for the Western Electric Company 
at Allegheny avenue, Clearfield, Ormes and B streets, Philadelphia, 
Pa. The new building will be used as a telephone distributing 
house. and it will include office, warehouse and shop space. The 


building is being erected by a realty corporation, and upon its ' 


completion will be turned over to the Western Electric Company 


on a twenty-year lease. The entire project will cost about 


The Gibb Instrument Company, Bay City, Mich., announces 
that its Chicago office is now in charge of W. F. Hebard & Co., 
531 W. Van Buren street. Thos. Barnes, an officer of the Hebard 
Company, will head the welding department. He will be assisted 
by Chas. Watson, who has had many years of service with the 
Gibb Instrument Company both in Japan and in the United States. 
Mr. Hurd, who has represented the Gibb Instrument Company for 
the past five years, will look after the interests of the company 
in New England after August 1. 


The Marlin-Rockwell Corporation, on April 1, took over the 
business, trade name and good will of the Gurney Ball Bearing 
Company. The officers of the Marlin-Rockwell (Corporation are: 
F. W. Gurney, chairman of the board, Henry K. Smith, president, 
Alfred C, Davis, vice-president and general manager, and John H. 
Walters, treasurer, with headquarters at 402 Chandler street, 
Jamestown, N, Y. The management, policy and product of the 
Gurney Ball Bearing Company will be continued by the new cor- 
poration along the same lines as heretofore. 


Charles Longenecker, formerly sales engineer with the Bonnot 
Company at Canton, Ohio, has become associated with the Com- 
bustion Engineering Corporation, New York City, Mr. Longenecker 
was one of the first men to specialize in pulverized fuel and he 
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has been active in this field for many years past. In his new con- 
nection he will be identified with the recently created industrial 
department of the Combustion Engineering ‘Corporation. This 
department, in charge of H. D. Savage, will specialize in the 
application of pulverized fuel to industrial work of all kinds. 


W. F. Weller, assistant to the vice-president in charge of engi- 
neering, of the American Locomotive Company, died suddenly on 
June 26, in New York City. Mr. Weller entered the service of 
the Richmond Locomotive Works in 1896 as secretary to the 
president, Joseph Bryan. Later, upon the formation of the 
American Locomotive Company, he went to New York as assistant 
to Mr. Sague, mechanical engineer of the company. He remained 
in that position until Mr. Sague resigned, since which time he had 
served as assistant to the vice-president in charge of engineering. 


J. H. Slawson, formerly vice-president and general manager of 
the Joliet Railway Supply Company, Chicago, has been appointed 
manager of the newly created brake beam department of the 
Chicago Malleable Casting Company, with headquarters at 435 
Railway Exchange building, Chicago. C. A. Benz, formerly 
assistant general manager of the Joliet Railway Supply Company, 
has been appointed assistant manager of the brake beam depart- 
ment. The new department has been created for the manufacture 
of A. R. A. No. 2 and 2-plus brake beams and other railway devices. 


J. H. Williams € Co.,-makers of superior drop forgings and 
drop-forged tools, having completed the transfer of the manu- 
facturing operations of their Brooklyn, N. Y., and Chicago, Ill., - 
factories to their Buffalo Works, announce that their district sales 
offices and warehouses will be maintained at 77 Spring street, New 
York, and 117 No. Jefferson street, Chicago. In New York, E. J. 
Wilcox will be sales manager of stock, and P. Rigby of special 
products for the eastern territory, while at Chicago, N. P. Linde 
will be in charge of stock, and A. C. Nuth in charge of special 
products for the western territory. 


F. J. Lisman € Co., 24 Exchange Place, New York, has an- 
nounced that it is prepared to assist railways in financing on the 
installment plan, purchases of new shop machinery and tools or 
improvements to shops, terminals, etc. In the announcement, F. J. 
Lisman & Co. says that it was a pioneer 30 years ago in handling 
equipment trusts before such obligations were as popular as they 
are today. The company is convinced that great saving in the 
operation of railroads, can be brought about by the modernizing 
of shops and division terminals so as to enable the railways to 
repair to better advantage the heavy equipment of the present day. 


Pullman Company Separates Activities 


In accordance with plans for the segregation of the sleeping 
car and manufacturing operations of the Pullman Company, the 
Pullman Car & Manufacturing Company has been organized with 
a capital stock of $50,000,000 to take over the entire business and 
operations conducted by the manufacturing department of the 
Pullman Company in its 
plants at Pullman (Chi- 
cago), Ill, and Michigan 
City, Ind. The capital 
stock, which will be held 
in the treasury of the 
Pullman Company, rep- 
resents the appraised 
value of the manufac- 
turing properties. Off- 
cers of the new company 
are: President and treas- 
urer, D. A. Crawford, 
formerly vice - president 
and assistant to the presi- 
dent of the Pullman 
Company; vice-president, 
Clive Runnells, formerly 
a vice-president of the 
Pullman Company; vice- 
president, C. A. Liddle, 
formerly a vice-president 
of the Pullman Com- 
pany; and secretary, S. W. Gehr, formerly attorney for the 
Pullman Company. Mr. Crawford was born in St. Louis, 
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Mo., ọn April 1, 1880, and 
Wisconsin in 1905. After 
structor at the university 

he was appointed secre- 
tary to E. F. Carey, vice- 
president of the American 
Car & Foundry Com- 
pany. Five years later 
he was elected assistant 
secretary of the company 
and on January 13, 1916, 

he was elected treasurer 

of the Haskell & Barker 
Car Company. He held 
the latter position until 
the consolidation of the 
Haskell & Barker Car 
and Pullman companies 
on January 14, 1922 
when he was elected a 
vice-president of the 
Pullman Company, which 
Position he held until his 
recent election. Mr. 
Runnells was born in Des 
Moines, Ia., on September 10, 1877, and graduated from Harvard 
University in 1900. He entered the employ of the Chicago 
Junction Railway Company in the same year and in 1904 entered 
the employ of the Pere Marquette as commercial agent, with 
headquarters at Chicago, 
which position he held 
until 1905, when he en- 
tered the employ of the 
Western Steel Car & 
Foundry Company. In 
1907 he was made vice- 
President of McCord & 
Co., railway supplies, 
Chicago, and in 1910 he 
entered the employ of the 
American Car & Foundry 
Company, at Chicago. 
From 1911 to 1915 he 
was a partner in Bab- 
cock, Rushton & Co., 
stocks and bonds, and in 
1915 he entered the em- 
Ploy of the Pullman 
Company as assistant to 
the president. He held 
this position until May, 
1917, when he was pro- 
moted to vice-president- and assistant to president, which position 
he has held until his recent advancement. Mr. Liddell entered 
business as an employee of the Allison Manufacturing Company, 
Philadelphia, Pa., and was later associated in turn with the Jackson 
& Sharp Company, the Harlan & Hollingsworth Company at 
Wilmington, Del., and the Pressed Steel Car Company, at Alle- 
gheny, Pa. In 1901 he entered the employ of the American Car & 
Foundry Company as an engineer and was later promoted to 
assistant to the vice-president and then to general manager, which 
position he resigned on January 1, 1916, to become vice-president 
of the Haskell & Barker Car Company. On January 14, 1922, 
he was elected a vice-president of the Pullman Company, which 
position he has held until the present reorganization. 


graduated from the University of 
Serving for two years as an in- 


Clive Runnells 


C. A. Liddle 


John W. Fogg, manager of railroad sales, has been promoted to 
assistant to the vice-president of the Boss Nut Division of the 
American Bolt Corporation. Mr. Fogg was born in England and 
moved to Canada when a small boy. He entered railway service 
with the Grand Trunk and in 1885 came to the United States and 
served as a locomotive engineer on the Wisconsin Central and later 
on the Chicago Terminal Transfer which was taken over by the 
Baltimore & Ohio. Later he became traveling engineer of the 
Chicago Terminal Transfer and in 1901 was made master mechanic 
with headquarters at Chicago. In 1915 he left the employ of the 
Baltimore & Ohio to become sales representative of the Boss Nut 
Company which position he held until 1919. In the latter year he 
was promoted to manager of railroad sales. 
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AIR Hoists AND TROLLEYS.— Several types of air hoists and 
trolleys are described in a circular recently issued by the Hanna 
Engineering Works, Chicago, Ill. 


WELDERS AND CUTTERS.—A 31-page illustrated catalogue has 
been issued by the Burdett Service, Chicago, descriptive of oxy- 
acetylene and oxy-hydrogen welding and cutting apparatus. 


MACHINE SHop TooLs.—Expanding mandrels, drill and reamer 
holders and arbor Presses comprise the trio of time savers described 
in Bulletin No. 424 recently issued by W. H. N icholson & Com- 
pany, Wilkes-Barre, Pa. 


GRINDER CHucks.—Circular H, descriptive of pressed steel 
grinder chucks made in nine sizes to hold 10-in. to 30-in. rings, 
with hubs to suit al] kinds of spindles, has recently been published 
by the Graham Manufacturing Company, Providence, R. I. 


FANs.—The constructional features and applications of fans of 
the Ventura disk and Sirocco types are outlined in Bulletins Nos. 
1613 and 1002, respectively, which have recently been issued by 
the American Blower Company, Detroit, Mich. Tables of dimen- 
sions and capacities are also given. 


THE Loco-REcorDER.—The reasons for the loco-recorder on road 
i and the construction, application and operation of the 
Models K and S-E loco-recorders are described in detail in a 
graphically illustrated catalogue recently issued by the Distance- 
Speed Recorder Company, New York. 


PorTaBLE Car Hotst.—Bulletin No. N-1452 (0.6389). Cescrip- 
tive of a portable car hoist which combines four operations in 
one, has been published by the Whiting Corporation, Harvey, IN. 
This is a two-page folder, the illustrations showing the manner 
in which the hoist may be. applied to car repair work. 


HYTEMPITE.—“Hytempite ‘in the Power Plant” is the title oía 
20-page illustrated bulfetin issued by the Quigley Furnace 
Specialties Company, New York. Firebrick masonry; hytempite, 
why, where and how to use it; boiler furnace economies, etc., are 
among the details of furnace construction and maintenance 
described. 


lock Packing Company, Palmyra, 
number of actual Photographs as made in the general factories of 
the Garlock Packing Company. 


BENCH GRINDER.—The “Hisey” six-inch bench grinder driven 
either by a d. c or a, €. one-quarter horsepower motor is 
described in bulletin No. 1305-A, recently published by The Hisey- 
Wolf Machine Company, Cincinnati, Ohio. The machine is well 
Provided with standard safety guard, is equipped throughout 
with ball bearings and is designed only for very light grinding. 


Ort as FueL.—Bulletin “D,” a 13-page brochure entitled “Co- 
operative Advertising of Oil as Fuel,” has just been issued by the 
Mahr Manufacturing Company, Minneapolis, Minn. This bulletin 
contains a copy of the paper presented by W. M. Horner, president 
of the Mahr Manufacturing Company, at the first annual meeting 
of the American Association of Oil Burner Manufacturers held 
on April 2 at St. Louis, Mo. 


tions of various classes of work handled on this machine, giving 


complete production data in each case and a brief description and 
specifications for the machine itself. 


VANADIUM STEEL.—A 32-page brochure, devoted primarily to 
illustrations of various types of locomotives equipped with 
vanadium steel forgings, has recently been issued by the Vanadium 
Corporation of America, New York. The physical properties of 
carbon-vanadium steel for locomotive and other forgings. are 
given in table form. In the captions under each of the illustrations 
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are listed the forgings for which carbon-vanadium steel was 
specified. 


SMALL TooLs.—The Brown € Sharpe Manufacturing Company, 
Providence, R. I., has just issued a new small tool catalogue No. 
29, in which over 2,000 precision measuring tools are illustrated 
and described. Many tools of new and improved design are 
included, and over 45 styles and 3,000 sizes of milling cutters, 
gear cutters and hobs are listed. Tables of weights and measures, 
etc, are also contained in the catalogue, which is 454 in. wide by 
034 in. long. 


Paint.—A bulletin has been issued by the Eagle-Picher Lead 
Company, 208 South La Salle street, Chicago, setting forth the 
advantages of painting with sublimed blue lead, and furnishing 
specifications for its use. While the major portion of the bulletin 
is devoted to a consideration of blue lead, attention is also given 
to other products manufactured by the company, including paint 
pigment ground in oil and dry and metal products, numbering in 
all 24 varieties. 


Feeo WATER HEATERS.—The second edition of a preliminary 
catalogue on Elesco feed water heaters has just been issued by 
the Superheater Company, New York. It describes construction 
details and fully illustrates the application of the closed, or non- 
contact heater to locomotives. Of special interest are the four 
charts in colors at the center of the catalogue, which illustrate 
the operation of Elesco feed water heaters and the heat balance 
of locomotives with and without feed water heaters. 


HEATING SYsTEMS.—A 235-page, illustrated catalogue, No. 24, 
has recently been issued by the Gold Car Heating € Lighting Com- 
pany, Brooklyn, New York. This catalogue, which is of a size 
convenient for either the pocket or desk, has been prepared for 
the convenience of all employees coming in contact with the opera- 
tion and maintenance of car heating systems, making it possible 
ior them, when ordering repair parts as well as complete equip- 
ments, to ascertain the correct number or letter and thus avoid 
unnecessary correspondence and delay. 


Brick PAVEMENT CONSTRUCTION.—The National Brick Paving 
Manufacturers’ Association, Cleveland, Ohio, have issued a 92- 
page book, bound in cloth, which comprises a treatise on modern 
brick pavement. The subject is treated in a logical sequence with 
chapters on drainage, grading, curbs, bases, etc., followed by dis- 
cussions of the pavement itself. The book is amply illustrated with 
line drawings of sections of pavement and half-tone reproduc- 
tions of photographs of a large number of pavements and roads 
throughout the country. While dealing primarily with pavements, 
attention is also given to roadways, station platforms, etc. 


PostaL Car LiGHTING.—The Safety Car Heating € Lighting 
Company, New Haven, Conn., has issued a 1924 edition of its 
catalogue on Postal Car Lighting. The catalogue describes con- 
duit, wiring and fixture installations which conform to post-office 
department specifications and it is distinctive in publications of its 
kind in that it is, in reality, a text-book on the subject of postal 
„car lighting. It contains 77 pages and is profusely illustrated. It 
contains post-office department specifications on lighting, descrip- 
tions of electric and gas lighting equipment and layouts for 70-ft. 
and 60-ft. mail cars, and for 30-ft. and 15-ft. mail compartments. 


Castincs.—‘“‘Heat Enduring Castings,” a 20-page illustrated 
brochure dealing with the subject of alloys suitable for the pro- 
duction of castings exposed to temperatures as high as 2,100 
deg. F., has been published by The Calorizing Company, Pitts- 
burgh, Pa. This book, based on many years of experience in the 
production of heat-enduring alloys by the General Electric re- 
search laboratory, Victor Hybinette and the engineers of The 
Calorizing Company, contains an outline of the work of Mr. 
Hybinette, what heat resisting and heat enduring mean, the field 
of usefulness of any alloy limited by temperature range, and 
other interesting data. 


SUPERHEATED STEAM PYROMETERS.—The Superheater Company, 
New York, has just issued a second edition of its instruction book 
covering the installation, operation and maintenance of the Model 
496 superheated steam pyrometers. While the book is intended 
primarily to give instructions covering the application of the 
Pyrometer to superheater locomotives, special instructions relating 
to marine and stationary industrial plants are also given. A 
Pyrometer test set is described, also the inspection, test and 
Maintenance of the pyrometer with and without the test set. An 
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added feature of this edition is the order list covering pyrometer 
parts in the back of the book. 


“HIGHER HoLEAGE.”—This is the title of a 60-page educational 
treatise on the art of making holes, which has recently been issued 
by the Griswold-Eshleman Company, Cleveland, Ohio. The book 
is divided into eleven chapters, Chapter 1 dealing with the history 
of holemaking. The subjects taken up in the succeeding chapters 
are holemaking by electricity; electric drills—the machine guns 
of industry; higher holeage—lower costs; unusual uses of Van 
Dorn drills; holes in a hurry—for shop repairs; the buying of 
drills for holeage; operation and care of electric drills; electricity 
vs. air for drilling purposes; tools recommended for various wood 
drilling operations, etc. 


LocoMoTIVE VALVE GEAR.—AÁn 88-page brochure, descriptive of 
the Young locomotive valve gear, Type B, has been issued by the 
Pyle-National Company, Chicago. The booklet is divided into 
eleven chapters, Chapter I defining many technical terms that are 
in common use, but which are not always correctly interpreted. 
Chapter II describes the indicator card, and Chapter III the valve 
ellipse. Chapter IV gives a general description and details of the 
Young valve gear, and Chapter V, an explanation of the principles 
of motion of the gear. Chapter VI is devoted to valve setting; 
Chapter VII, to breakdown instructions; Chapter VIII, to general 
information; Chapter IX, to locomotive operation; Chapter X, to 
locomotive tests, and Chapter XI, to the earning power of a 
locomotive. 


BristisH MACHINE TooLs.—The British Machine Tool Trades’ 
Association, London, England, which was formed in 1910 for the 
purpose of holding and regulating exhibitions and for dealing with 
all matters of general interest to manufacturers of machine tools, 
including woodworking machinery, and engineering supplies, has 
endeavored to provide foreign buyers with a standard work of 
reference, covering various products manufactured by its mem- 
bers. This reference, an alphabetically arranged catalogue of 407 | 
pages, gives complete data regarding codes, telegraphic and cable 
addresses, principal agents, etc., of the; advertisers listed therein, 
and illustrated descriptions of the products advertised. Spanish 
and French editions of the catalogue, which is 11 in. by 8 in., bound 
in cloth, are now in the process of preparation. 


LocoMoTivE BoosTER.—Instruction book No. 101 has recently 
been published by the Franklin Railway Supply Company, N. Y. 
The text contains a general description of the locomotive 
booster and its elements. The three principle parts of the booster 
—the engine, the booster control and control system—are gone into 
in detail by means of text and illustrations. The piping arrange- 
ment and control parts of the booster using either saturated or 
superheated steam are described by means of colored charts which 
also contain the names of all parts of the device. Complete 
instructions are included in the text for assembling and checking 
the crank arm and crank pin and for pressing on the crank arms. 
Eighteen questions and answers are given in a chapter pertaining 
to operating instructions. Questions arising in the daily terminal 
maintenance of the booster are covered by 17 questions and 
answers in the last chapter. 


D. & H. Locomotive “I. 
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PERSONAL MENTION 


General 


H. F. WaLL, who has been on leave of absence, has resumed his 
duties as mechanical superintendent of the Atchison, Topeka & 
Santa Fe, Coast lines, with headquarters at Los Angeles, Cal. 


R. G. BENNETT, superintendent of motive power of the Central 
‘Pennsylvania division of the Pennsylvania, with headquarters at 
Williamsport, Pa., has been transferred to the Eastern Ohio 
division, with headquarters at Pittsburgh, succeeding F. G. 
Grimshaw. 


E. B. De Vivsiss, master mechanic of the Eastern division, with 
headquarters at Canton, Ohio, has been appointed superintendent 
of motive power of the Central Pennsylvania division of the Penn- 
sylvania, with headquarters at Williamsport, Pa., succeeding R. G. 
Bennett. . 


F. G. GRIMSHAW, superintendent of motive power of the Eastern 
Ohio division of the Pennsylvania, with headquarters at Pittsburgh, 
Pa.. has been appointed general superintendent of motive power 
of the Southwestern region, with headquarters at St. Louis, Mo., 
succeeding E. W. Smith, promoted, 


Master Mechanics and Road Foreman 


J. L. Butter has been appointed master mechanic of the Mis- 
souri Pacinc, with headquarters at Dupo, Il. 


GILBERT Bisson has been appointed master mechanic of the 
Copper Range, with headquarters at Houghton, Mich. 


G W. LLovb, assistant road foreman of engines of the Chesa- 
peake & Ohio at Russell, Ky., has been transferred to Covington, 
Ky. 

EDWARD CLARK has been appointed master mechanic of the 
Cornwall, with headquarters at Lebanon, Pa., succeeding John 
Wintersteen, promoted. 


J. B. Merritt has been appointed master mechanic of the Mont- 
gomery division of the Louisville & Nashville, with headquarters 
at Montgomery, Ala., succeeding T. F. Ryan. 


J. A. SHEEDY, assistant master mechanic of the Meadows, N. J., 
shops of the Pennsylvania, has been appointed master mechanic 
oí the Eastern division, succeeding E. B. DeVilbiss. 


STEPHEN I. PALMER, traveling engineer of the Trenton division 
of the Pennsylvania, has been appointed assistant road foreman 
of engines of the same division, succeeding B. W. Steelman, de- 
ceased. 


WiLuram Fite, fuel supervisor of the Cincinnati and Northern 
divisions of the Chesapeake € Ohio, has been promoted to assistant 
road foreman of engines of the same divisions, with headquarters 
at Russell, Ky. 


F. R. Butts has been appointed assistant master mechanic of 
the Hannibal division of the Chicago, Burlington & Quincy, with 
headquarters at Hannibal, Mo., succeeding J. J. Simmons, who 
has been assigned to other duties. 


T. F. Ryan, master mechanic of the Montgomery division of 
the Louisville & Nashville, with headquarters at Montgomery, 
Ala., has been transferred to the Birmingham division, in the 
same capacity, with headquarters at Boyles, Ala., succeeding F. J. 
Monahan, deceased. 


W. F. Herxpacu, master mechanic of the Reading at Philadel- 
phia, Pa., has been appointed master mechanic of the Reading and 
Harrisburg division, with headquarters at Harrisburg, Pa., suc- 
ceeding G. A. Dugan, resigned. Mr. Heinbach was born on 
March 21. 1877, at Schuylkill Haven, Schuylkill County, Pa., and 
entered the employ of the Philadelphia & Reading as a machinist 
at Reading, Pa., in 1809. Tn 1901 he was transferred to Harris- 
burg, Pa., and from 1902 until the time of his recent promotion 
as noted above, he served successively as enginchouse foreman at 
Rutherford, Fast Penn Junction, Bridgeport and Erie avenue, 
Philadelphia, Pa. 
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Car Department 


T. V. Rosinson has been promoted to car foreman of the old 
shops of the Missouri Pacific at Sedalia, Mo. 


J. C. Fritts, master car builder of the Delaware, Lackawanna 
& Western, with headquarters at Scranton, Pa., has resigned and 
the duties heretofore performed by Mr. Fritts have been assumed 
by C. J. Scudder, superintendent of motive power and equipment. 


P. Kass, general foreman, car department, of the Chicago, 
Rock Island & Pacific, at Chicago, has been promoted to super- 
intendent of the car department, with the same headquarters. suc- 
ceeding E. G. Chenoweth, who has been granted leave of absence. 


Shop and Enginehouse 


F. D. WriGHT has been appointed general roundhouse foreman of 
the Erie, with headquarters at Hammond, Ind., succeeding W. H. 
Wilhams, deceased. 


W. A. BENDER, general foreman of the Chicago, Milwaukee € 
St. Paul, with headquarters at Green Bay, Wis., has been appointed 
superintendent of shops of the Missouri Pacific, at St. Louis, Mo. 


C. J. Wiarp, division foreman of the Chicago, Rock Island & 
Pacific at Caldwell, Kans., has been appointed general foreman, 
with headquarters at El Reno, Okla., succeeding J. W. Finch, 
resigned. 


Purchasing and Stores 


GEORGE SHERIDAN has been appointed division storekeeper of the 
Chicago, Milwaukee & St. Paul, with headquarters at Mobridge, 
S. D., succeeding D. H. Phebus, promoted. 


H. R. TooHey, chief clerk to the general storekeeper of the 
Chicago, Milwaukee & St. Paul, at Milwaukee, Wis., has been 
promoted to assistant district storekeeper at Minneapolis, Minn., 
succeeding G. A. J. Carr. 


G. A. J. Carr, assistant district storekeeper of the Chicago, Mil- 
waukee & St. Paul, with headquarters at Minneapolis, Minn., has 
heen promoted to district storekeeper, with headquarters at Deer 
Lodge, Mont., succeeding J. V. Miller, who has resigned. 


F. J. Brreck, general purchasing agent of the Chicago & North 
Western, with headquarters at Chicago, has also been appointed 
general purchasing agent of the Chicago, St. Paul, Minneapolis & 
Omaha, with the same headquarters, a newly created position. 


Obituary 


F. J. MONAHAN, master mechanic of the Louisville & Nashville 
at Boyles, Ala., died on Tuesday, May 20. 


J. H. CLEMMItTT, purchasing agent of the Norfolk & Western, 
with headquarters at Roanoke, Va., died on May 23. Mr. Clem- 
mitt was born on November 20, 1881, at Richmond, Va., and 
entered railway service on October 16, 1896, with the Norfolk & 
Western. His entire railway service was with the Norfolk & 
Western. 


Witriam H. Lewis, formerly superintendent of motive power 
of the Norfolk € Western, who retired from active service i 
November, 1918, died in Chicago on June 4. Mr. Lewis was born 
on October 18, 1845, at Syracuse, N. Y., and entered railway 
service in 1861 as a machinist apprentice on the New York Cen- 
tral. He was employed on the Chicago, Burlington € Quincy as 
a machinist in 1864, and in 1869 was promoted to locomotive en- 
gincer. Mr. Lewis was appointed general master mechanic on 
the Northern Pacific in 1873, and he held that position until 1875, 
when he was appointed division foreman on the Kansas Pacihc. 
now a part of the Union Pacific. He was appointed master me- 
chanic on the Oregon Short Line in 1882, and two years later 
was appointed master mechanic on the New York, Chicago & 
St. Louis. In 1888 Mr. Lewis was appointed master mechanic on 
the Chicago, Burlington & Northern, now a part of the Chicaga, 
Burlington & Quincy, and he held this position until July 1, 1597. 
when he was appointed superintendent of motive power of the 
Norfolk € Western. He remained in that position until hrs 


retirement in 1918. 
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One of the striking facts brought out by Frank Russell in 
his paper on long locomotive runs, abstracted elsewhere in this 
issue, is the tremendous increase in the 
The reliability of the steam locomotive. 
Locomotive The locomotive of forty or fifty years 
Steps Ahead ago no doubt justified the establishment 
of all engine districts on approximately 
a 100-mile basis. But since that time invention, better ma- 
terials and refinement of design have been effecting a tremen- 
dous change in the locomotive, the full significance of which 
is only now being realized. Now, instead of being a machine 
of more or less uncertain ability to withstand more than a 
tew hours of continuous service, its mechanical reliability and 
improved thermal efficiency have increased its capacity for 
continuous service beyond the possibility of its utilization in 
all but a few exceptional cases. While improvements in the 
locomotive itself will continue, the real problem now is the 
provision of new facilities for handling the locomotive and 
the realinement of others with which the locomotive co- 
ordinates in order that its potential capacity for service may 
be more fully utilized. 


Few railroads have gone as far as the Atchison, Topeka & 
Santa Fe in the provisions they have made for the training 
of future shop mechanics. In the atten- 


The tion which it devotes to the intellectual 
Apprentice training of its apprentices, indeed, it 
School stands alone. Other roads have well de- 


veloped schemes of shop training and a 

few give some attention to school room training at a few 
major shop points, but there is probably no other road in 
America that can show an apprentice school map which is 
comparable with that reproduced in an article on another 
page in this issue. It is not alone for the extent to which 
school rooms have been established that the Santa Fe ap- 
prentice system is notable. The work given these young men 
is extremely practical and comprehensive. Does this elab- 
Grate school system pay? Is it an investment in the future 
of the students, the return on which will accrue to them and 
not to the railroad? That the students themselves value the 
personal opportunity which the school courses offer is evident 
from the fact that the boys with better than average educa- 
tional attainments are attracted to the Santa Fe apprentice- 
ship and this in itself is an indirect advantage to the railroad. 
It is an unpleasant fact that railroad work has ceased to be 
as attractive relatively as it was a generation or more ago. 
This means that unless measures are taken to re-establish the 
old attractiveness, the whole tone of the railroad organization 
will inevitably have been lowered in another generation. The 
tone of an industry is determined by the character of the men 
in it. If the railroads find themselves compelled to fill their 
ranks from such recruits as are left after more attractive in- 
dustries have taken their pick, the caliber of officers as well as 
of the men in the ranks will inevitably be lowered. So far as 

tts mechanical department is concerned, the Santa Fe can 
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face the future with confidence, both with respect to the ranks 
and the officers. Is not this ample justification for the cost 
of conducting apprentice schools? Can any railroad afford 
to do less? 


The steam locomotive of the present day represents such a 
vast improvement over, and such a striking contrast to the 
locomotive of even so recent a time as 


Increasing 15 years ago, that the question arises 
Locomotive daily as to what the next step in 
Productivity | mechanical development may be. Here- 


tofore unknown traffic demands have 
stimulated the efforts of locomotive designers and builders 
and much credit is due them for having developed a machine 
capable of the remarkable possibilities of some of the present 
types. But, while striving at all times to develop new types 
and to increase the efficiency of existing ones, mechanical 
men should not fail to consider the answer to this question, 
“Are we getting out of this machine all that it is capable of 
producing?” Any method by which the service hours and 
mileage of a locomotive can be increased is a means of in- 
creasing 1ts productivity and one way of doing this that is 
being given consideration at the present time is the extension 
of locomotive runs. Elsewhere in this issue will be found 
an abstract of a paper presented at a meeting of the Pacific 
Railway Club by F. E. Russell, mechanical engineer of the 
Southern Pacific, in which this subject has been covered in 
a thorough manner that emphasizes not only the possibilities 
of increasing service mileage but also the problems that the 
mechanical man will have to solve in order to insure its ulti- 
mate success. 


Very careful consideration siould be given in selecting a 
man to fill a position of responsibility. There are always, 
among a group of workmen, a few who 

Selecting stand out head and shoulder above the 

Men for rest in the performance of their duties. 
Gang Foremen These men should be considered avail- 
able timber for promotion. Every char- 

acteristic and quality of these men should be carefully con- 
sidered by the supervisory officers in selecting a man to fill 
a vacancy. He must be able to maintain the respect of the 
men who come under him. In order to do this he must 
thoroughly understand the work he is to supervise. He must 
be able to convey his knowledge of how to do a job quickly 
and surely to his men. A supervisor must have a certain 
amount of executive ability. As a general rule, every man 
under a foreman must be handled in a different way which 
requires a knowledge of human nature. The occasion will 
arise in any supervisor’s career when his patience will be 
tried to the limit, and as a result, he may lose his temper. 
Such an occasion requires, on the part of a foreman, a dis- 
play of unusual self-control in the presence of his men. 
He must be cheerful, loval and efficient, and must, be able 
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to transmit these qualities to his men. The driving, arrogant, 
egotistical foreman is a figure of the past. The foreman 
of today must be able to gain the confidence of his men 
and educate them to the proper performance of their 
duties. He should be able to analyze the methods of doing 
things in his shop to see if he is using the best methods 
obtainable. He should be an exponent of fair and equal 
treatment, even-handed justice, mutual confidence and faith- 
ful performance of duty, with service cheerfully rendered. 
These points should be carefully considered in selecting men 
for higher supervisory offices and each time a vacancy is 
filled the utmost care should be exercised to the end that 
no injustice is done—either to the candidates for promotion, 
to the company or to the men to be supervised. 


When the general subject of fuel conservation is taken under 
consideration probably the last and least discussed fuel 
saving possibility is the power plant. 
It is true that only about 10 per cent 
of the fuel bill on the railroads is 
chargeable to power plant operation 
and in this fact may lie one of the rea- 
sons for the comparatively unimportant part the plant plays 
in the conservation program. 

The average railroad power plant furnishing steam and 
compressed air to shops and engine terminals and possibly 
a nearby classification yard is a unit in the general scheme 
of operation that is more or less taken for granted. It rarely 
attracts much attention until some time when it fails to 
satisfy the power demand. 

When the shop or engine terminal as a whole is laid out 
the power plant is designed to meet the existing requirements 
and a reserve factor added to care for possible operating 
emergencies or increased future demand. Within the plant 
itself the designing engineer will install modern equipment 
with fuel-saving devices and recording instruments by which 
the plant operation may be carefully checked and results 
compared. The plant operating engineer, by efficient super- 
vision, may be able to produce from each pound of fuel the 
greatest possible power output in the form of steam or com- 
pressed air, but as a rule he has little control over the man- 
ner in which it is used. 

The utilization of steam and air in shops and around en- 
gine terminals is a subject well worth looking into carefullv, 
and, once a systematic investigation of conditions is in- 
augurated, one factor which will make an impression is 
the percentage of preventable losses due to waste from insuff- 
cient or improper insulation and from leakage, not to men- 
tion the injudicious use of steam and air in many places. 

Make a tour of inspection of the shops, engine terminal 
and yards. Notice, for instance, the long outside pipe line 
or even the inside lines on which portions of the pipe cover- 
ing has been destroyed and not replaced; leaking steam and 
air valves, enginehouse blower lines and joints, steam traps 
which do not function properly and pneumatic tools that 
have been laid aside after using without having had the 
air completely shut off. Look into the possibilities of im- 
proved methods for thawing out coal cars and locomotive 
ash pans instead of having the many open steam hose con- 
nections that are to be found around the coal pockets and 
cinder pits. Go out in the yards and note the air leaks 
around pneumatic switches and in the pipe lines that supply 
air for pumping up train lines. 

There are many of these ordinarily unnoticed sources of 
loss that have a direct bearing on the coal pile and a serious 
effort should be made to locate and correct these conditions 
at this time of the year. The expenditure of a few dollars 
in repairs and improvements will be returned many times 
over during the winter months when the demands on the 
power plant are at the peak and, too often, difficult to meet. 


Prevent 
the 
Small Losses 
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Serious consideration should be given to the installation and 
maintenance of working stocks of small materials at various 
, points about engine terminals. If the 
Material Stocks men are properly educated to the ad- 
at vantages incurred by these facilities, 
Engine Terminals considerable time and money can be 
saved in passing locomotives through 
the terminal. Stock bins should be located at the inspection 
pits containing material which can be used to make light 
repairs on the driving gear, valve motion, air brake equip- 
ment and underneath the locomotive. The inspectors would 
then have to report only the defects which they were unable 
to repair and the repairmen at the’ enginehouse or the out- 
bound track would devote all their time to making the 
heavier repairs. Stock bins located at the outbound tracks 
should contain metallic packing of various sizes, knuckle 
pin collar plates, brake shoes, certain complete units of air 
brake equipment and any other parts which can be applied 
to a locomotive without sending it to the enginehouse. En- 
gine terminal delays can often be avoided by having these 
small repair parts conveniently available when an engineman 
wants some minor repairs made before he leaves the terminal. 
Stock bins located at these two points will enable repairs to be 
made to many locomotives without sending them into the 
enginehouse, thus reducing congestion and enabling the en- 
ginehouse foreman to direct the efforts of his men in the 
enginehouse on those locomotives receiving boilerwash atten- 
tion or in for more serious defects. Here again the stock 
sections can be used to advantage. They must be located at 
proper intervals about the enginehouse taking into considera- 
tion the work performed by the various crafts. These bins 
need not contain large repair parts, as the main storehouse is 
usually convenient to the enginehouse. They may, however, 
contain a full supply of nuts and bolts of all kinds and sizes, 
washers, split keys, cotter pins, and other small parts which 
are regularly used. The initial expenditure of building the 
bins or shelves in which the material may be kept will soon 
be made up by the time and money saved in eliminating the 
trips to the storehouse for material which these bins contain. 
A stock section may well be kept for the boilermakers, con- 
taining various sizes of staybolts, crownbolts, copper ferrules 
and caps. The success of these working stocks depends on 
how well they are kept up and on the degree to which the 
men are educated to support and use them. 


The lack of equipment at engine terminais, poor track lay- 

cut and arrangement of facilities, or in some cases, lack of 

; organization, cause a heavy loss of time. 

Time Lost Man hours are lost. Locomotive hours 

at are lost. An intensive study of present 

Engine Terminals engine terminal conditions and opera- 

tion is now under way by the locomotive 

utilization committee recently appointed by President Aishton 

of the American Railway Association, because it is recognized 

that almost no other factor has a more important bearing on 

the effective use of locomotives than the conditions at termi- 
nals where they are turned and prepared for service. , 


What are some of the points where man hours, and conse- 
quently locomotive hours, are lost? The coaling station and 
cinder pit are frequent offenders, especially when labor-saving 
facilities at these points are inadequate. Within the engine- 
house, time is lost by the mechanics in covering the circle to 
locate engines, discover the defects and get the necessary tools 
and material together to do the work. There is delav in re- 
porting deficiencies either in material, tools or reports. In 
some cases the supervision is compelled to spend entirely too 
much time making out reports after the work has been done 
and the engine returned to service. Such post mortem state- 
ments are of value as records but should not be allowed to 
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interfere with the real job of enginchouse foremen and gang 
leaders, which is supervision. 

Improper heating and ventilation make it physically im- 
possible for men to do their best work and while perhaps the 
normal enginehouse will never be 100 per cent in this respect, 
the provision of smoke jacks of the proper tvpe, keeping win- 
dows clean, blowing off locomotives into a hot-water washout 
system and keeping the temperature in the enginehouse with- 
in a reasonable distance of 60 deg. F. will do much to im- 
prove present conditions. In view of the great improvement 
in recent vears in power crane trucks for handling heavy 
locomotive parts at terminals no enginehouse foreman should 
be expected to get results without an adequate number of 
these trucks and the smooth, substantial floor required for 
their efficient operation. Many of the places where time is 
lost at engine terminals were pointed out by E. Gelzer, 
mechanical engineer of the Chicago Great Western, in an 
article in the Februarv issue of the Railway Mechanical En- 
gmeer. ‘The intensely practical analysis of enginehouse de- 
lays made in this article, together with suggestions for their 
improvement, make the article well worth re-reading. 

Another matter of importance is the method of firing up 
locomotives at terminals. Many methods have been tried. 
Enginechouse foremen should keep constantly in touch with 
what other roads are doing and not be satisticd with their 
present method simply because it is the one which has been 
used for vears. One railroad has recently demonstrated im- 
portant savings by kindling fires with a fuel oil torch applied 
directly to a three or four-inch bed of coal spread evenly over 
the grates. This method replaced the former method of 
kindling with scrap wood. It was found that there was no 
essential difference in the time of the two methods, but the 
saving in labor cost of cutting up and handling the wood 
far offset the. cost of the fuel oil used with the latter method. 
Enginehouse men have an important opportunity to affect 
favorably the cost of railroad operation by studving constantly 
present terminal operation and putting into effect the plans 
necessary for their improvement. 


New Books 


Unirep STATES SAFETY APPLIANCES. 4 practical manual by H. S. 
Brautigam, formerly assistant to the master car builder, Chi- 
cago, Milwaukee & St. Paul. 232 pages, 334 in. by 6 in., il- 
lustrated, bound in manila. Published by the Simmons-Board- 
man Publishing Company, New York. Price $1.00. 


This book is a practical manual of the safety appliance laws, 
legal decisions rendered in cases arising under them, and 
Interstate Commerce Commission orders and interpretations 
covering the application of safety appliances to the motive 
power and rolling stock of steam railways in the United 
States. In its preparation, the author has drawn on a wide 
experience in dealing with the many questions arising in 
carrving out the provisions of the safety appliance regula- 
tions. In order to facilitate reference to the material, it has 
teen divided into ten parts. Part I contains the text of the 
original Safety Appliance Act, the amendments and supple- 
ments thereto and the Ash Pan Act. Part II contains the 
orders of the Interstate Commerce Commission and the cir- 
cular of the Master Car Builders’ Association relative to the 
‘tencilling of cars. Parts III to VI contain the text of the 
zovernment specifications for the several classes of equip- 
ment covered by the enforcing order of the commission. each 
part devoted to one class. A particularly valuable feature of 
these sections will be found in the explanatory comments 
that have been interspersed at numerous points in the text 
which suggest preferred practices where the text is open to 
more than a single interpretation. In Parts VII and VIII 
will be found rules for safetv appliances on electric locomo- 


tives and on gas, electric and gasoline motor cars, respec- 
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tively. These classes of equipment are not specifically cov- 
ered in the order of the commission and, hence, these sections 
are not official requirements. They are, however, specifica- 
tions which have been used and found in actual practice to 
meet the requirements of the law as interpreted by the in- 
spectors of the Bureau of Safety. A very convenient feature 
of the book is contained in Part IX. This is the official 
classification of defects to be reported by government in- 
spectors, accompanied by box car and caboose drawings, on 
which are shown the defect numbers in their proper loca- 
tions. Reference to the drawings shows at a glance the 
numbers of all reportable defects and, by referring to the 
list, the nature of these defects may readily be determined. 
In Part X have been grouped general rules and definitions 
applying to all classes of equipment. Some of these rules 
are included in the various orders of the commission. Others 
are rulings which have been made in specific cases where 
doubt or dispute has arisen as to the intent of the law or the 
interpretation of the commission's orders. Special memo- 
randa of a similar nature applying to specific classes of 
equipment are also included at the end of the section dealing 
with the rules for that particular class of equipment. 

The illustrations include the official drawings of the 
Bureau of Safety specifications, and also numerous sketches 
illustrating alternative types of construction or applications 
which have been found to meet the requirements in a number 
of the cases in which questions have most frequently arisen. 
The book is of convenient pocket size and will prove to be a 
most useful volume to all who have to deal directly with the 
inspection or checking of safety appliances on steam rail- 
road equipment. 


AMERICAN RAILWAY Toot ForeMEN’S ASSOCIATION. YEAR Book, 
1923. 232 pages including advertising, SY in. by 8% in. 
bound in paper. Published by the Association, Chicago. 


This book contains a complete transcript of the proceedings 
of the eleventh annual convention held by the American 
Railway Tool Foremen's Association at the Hotel Sherman, 
Chicago, August 29, 30 and 31, 1923. The vear book con- 
tains a presentation of the proceedings in which will be 
found several exceptionally interesting articles on the sub- 
ject of machine tool operation and the reclamation of shop 
tools and equipment. There are also papers on jigs and fix- 
tures, combination punches and dies and tool grinding, all 
of which are well illustrated. While the vear book will no 
doubt be of greatest interest to tool-room foremen, there are, 
nevertheless, many valuable suggestions which shop foremen 
in general will find it well worth while to give careful con- 
sideration. 


The Carco Hanpsook oF RECUPERATION—]Compiled by G. D. 
Mantle, Engineer, The Calorizing Company, Pittsburgh, Pa., 
loose-leaf, 160 pages, 81% in. by 11 in. Published by the 
Calorizing Company, Pittsburgh, Pa. Price $3.00. 


This hand book, which is designed to aid in the improvement 
of industrial furnace practice, presents the application of the 
principles of combustion and recuperation in such a concise 
and readable manner that the publication can hardly fail 
to appeal to the railroad mechanical man who is directly 
concerned with the operation of shop furnace equipment. The 
text is divided into 13 sections which cover thoroughlv the 
principles of combustion, a discussion of the principles, 
advantages and possibilities of improvement of combustion 
bv recuperation as well as the theorv of design and practical 
application of equipment utilized in the calorizing process. 
Thirty full page illustrations, 30 illustrations in the text, 
63 full page charts, 11 charts in the text and five pages of 
tables supplement the text in a way that enables the reader to 
grasp the important facts immediately. 


458 RAILWAY 


What Our Readers Think 


Courtesy for Good Measure 


CLEVELAND, Ohio. 
To THE EDITOR: 

I recently heard a lecture to the apprentice class of the 
Santa Fe railroad at Topeka, Kansas, into which the speaker 
interjected the following compliment to the railroads: 

He said the policy of the Santa Fe could be compared to 
that of the old-time milkman, who, after having given the 
customer full measure of good milk, would dip his long- 
handled ladle again into the big can and bring up Just a 
little more which he would add to the already fair measure. 
This extra was called a “tilly.” 

“It is so,” the speaker said, “with the Santa Fe and other 
up-to-date railroads of the present day. They all aim to 
give full measure of good service, and then a little more, 
as a ‘tilly.’ 


“And that ‘tilly’ is courtesy.” READER. 


One Cause of Rod Failures 


CounciL BLurrs, Iowa. 
To THE EDITOR: 

When rods fail, as they sometimes do, it is the usual pro- 
cedure to ascribe it to one of two causes—defective material 
or abnormal stresses. Certainly these two causes are most 
plausible and the first to occur to the mind of an investigator. 
Nevertheless, there are many instances of failure where it 
would be difficult to prove that one or the other of these 
factors is the primary contributing cause. Breaks usually 
occur under conditions of speed and operation such that the 
damage immediately following the break is very likely to 
obliterate the evidence. 

If rods are of correct design, fabricated from proper ma- 
terial, with the quality of workmanship that such an im- 
portant piece of machinery deserves, then they should fail 
only by reason of abnormal stress. Correct design is not 
easily attained. The stresses under normal working condi- 
tions are difficult to determine with accuracy and those of 
abnormal conditions are hardly to be guessed at. Design 
must therefore be empirical to a degree and adhere closely 
to good and conservative past practice. In the matter of 
materials, steels having highly desirable characteristics are 
readily available. It is therefore decidedly false economy 
not to utilize them. 

Correct design and the best available material, alone, will 
not produce the desired results. There is the matter of 
workmanship. Unquestionably inferior workmanship is the 
largest contributing cause of breakage. Stresses can only 
be kept down near normal by having all the work which 
affects the service of the rod properly and conscientiously 
done. Quartering of wheels must be exact; tramming like- 
wise. Shoe and wedge adjustments must maintain it. Rods 
must be exactly trammed when laid out, and finally the 
actual machining and finishing of the rod must be carefully 
done. Assuming that wheels are correctly quartered and in 
tram—for if this work is not properly done no rod will 
stand up—let us look at the machining of the rods, particu- 
larly the finish. Rods should be finished all over, not only 
planed or milled. Milling is the most desirable method, 
but the rod should actually be finished by filing and polish- 
ing with abrasive cloth to a reasonably good finish, par- 
ticularly on the part of the rod that is subjected to the 
greatest bending stress. 

It is well known that rods are subjected to both lateral 
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and vertical bending stresses. There is also alternate tension 
and compression. Machine parts in which combined stresses 
and reversal of stress occur encounter the severest duty to 
which machinery can be subjected. Failures naturally occur 
at the point of greatest stress or at some point where the 
structure is weakened by a slight flaw, nick or tool mark. 
A failure must always have a starting point. The sensible 
thing is to avoid such starting points by eliminating all tool 
marks and taking care that rods are handled in such a way 
that they are not nicked or scored. 

In research work, machines have been developed to pro- 
duce what are known as fatigue tests. Their purpose is to 
concentrate into a few hours or days the actual wear and 
tear which would be caused by years of ordinary service, 
the object being to determine how many applications of a 
known stress are required to bring about failure. 

Suppose we have such a machine that will duplicate, on 
a reduced scale, the stresses occurring in a main rod. Pre- 
pare two specimens for test, making them alike from the 
same material and giving them the same degree of finish. 
Take one of these test specimens and score it lightly with 
a scriber, somewhere in the zone of maximum stress, leaving 
the other as finished. It will almost inevitably be found 
that the scored specimen will fail much sooner and at the 
point where scored. 

Well finished and polished rods are further desirable in 
that they can be very easily inspected and incipient failures 
detected. They may very easily be kept in good condition 
and appearance by occasional wiping with oily waste. It 
goes without saying that they should never be painted. 
Painting will serve only to hide defects that might otherwise 
be apparent at a casual glance. Thomas E. STUART. 


Old Ideas with New Life 


To THE Eprror: ' 

A well-known manufacturer of pneumatic tools and ma- 
chinery recently placed on the market a new type of air valve 
for general service, which contains several new and valuable 
features of interest to railways and other users of com- 
pressed air. It is a well-known fact that the action of com- 
pressed air on valve seats, gaskets and packing of ordinary 
globe valves is very destructive, and the rapid wear of these 
parts, resulting in leakage and loss of air in transmission, 
causes excessive maintenance costs throughout the plant and 
a great waste of fuel. The high pressures used with modern 
equipment have increased the losses from these sources, and 
it was with a view of reducing or eliminating these losses that 
the new valve was designed. 

This valve is of the hollow tapered plug type, in which 
the air pressure on the large end of the valve plug is utilized 
to hold the plug on its seat, without the air coming in contact 
with the seat. The necessity for frequent replacement of 
plug and seat is thereby eliminated, and, by eliminating also 
the necessity for packing, stems, gaskets and springs, the 
number of parts required is reduced to a minimum. 

Severe tests of this valve under pressures as high as 500 
lb. per sq. in. have demonstrated its ability to withstand suc- 
cessfully the most exacting conditions encountered in modern 
compressed air service. It is interesting to note, however, 
that the hollow tapered plug valve, pressure seated, was used 
in a combination sandblower and brake attachment for loco- 
motives, and patents were granted about twenty vears ago. 

This is one of many interesting examples of valuable ideas 
which were partially developed years ago, without their true 
value being recognized at the time, and were allowed to r- 
main in obscurity when they might have been rendering 
valuable service. In many similar cases it has remained for 
the present-day railway shop or railway supply company to 
develop these ideas to the point where they are adapted to 
present-day conditions. Howard G. Hri. 
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Cost Control for the/Mechanical Department ~ 


Cost Knowledge and Production Control Bring About an Improve- 
- ment in Railroad Operating Costs 
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By George W. Armstrong, : ee 
Special Representative, Mechanical Dept., Erie Railroad 


ONTROL of industrial operation requires a clear per- 
spective of its couhtless activities. Effective control 
requires more, it calls for a digested knowledge of 
the details and the intricacies of those activities; a knowl- 
edge as to the ratio of returns to expenditures to protect the 
business against the wastes which cannot otherwise be de- 
tected. 
Railroad accounting is clearly defined by the Interstate 
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Arrangement of Time Cards and Clock Which Are Used for the 
Proper Distribution of Labor Charges 


Commerce Commission regulations. This uniform classifi- 
cation of accounting serves the purpose for which it was 
designed. It furnishes, indeed, statistical data of the most 
valuable kind for the railroad executive in charge of the 
property, for the investor and for the regulating commis- 
sions. But the reports of railroad operation as a whole fail 
to throw light on the details of its productive activities. 
Cost accounting is concerned with the details of these 
primary accounts in railroad operation. One of its prime 
functions is to enable the executive in immediate charge to 
know currently the details of what is going on in his plant. 
Records of cost by themselves cannot effect economy, it is 
only by their proper presentation in convenient and con- 
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vincing form to the executive responsible, that he is put in 
a position to correct the inefficiencies revealed by these rec- 
ords, through improvements in organization, administration 
and in individual processes and methods. The degree of 
refinement in a cost accounting system should not exceed 
that required to secure this result; i.e., effective control. The 
essentials of any cost keeping system are that it accurately 
account for materials and supplies purchased and given out; 
that it charge labor to the work on which it is employed; 
that it furnish an accurate check and distribution of over- 
head expense or burden; that it record facts and conditions 
and provide for current interpretation of their significance. 


Responsibility for Cost Accounting 


Cost accounting to be of the most value in accomplishing 
the purposes of production control should be a part of the 
general scheme of a production organization. It is not ac- 
counting, but interpretation of accounts; it is the indicator 
of individual effort and output. Effective production when 
end as wanted is secured by a well devised scheduling and 
routing system. The aid and effective use of cost accounting 
to control and stimulate production insures that schedules 
are met and a full return is obtained for money invested. 

The full benefit of a cost accounting system depends on 
a liberal and sympathetic attitude on the part of the account- 
ing department as to its application and operation permitting 
the basic distribution to be made by the mechanical depart- 
ment as an integral part of its production organization, thus 
following the plan most effective in the industrial world. 
The payroll and material disbursements in total become the 
controlling accounts of which the accounting department 
look to the cost accounting department for full detailed ex- 
planation. Also the records of the cost accounting depart- 
ment are and must be subject to periodical audit and check 
on the part of the accounting department as far as thejr in- 
terests are involved. 

Cost accounting as relates to maintenance of equipment, 
divides sharply into three branches: 


First.— Accounting for the cost of general repairs to equipment units. 

Second.— Accounting for cost of finishing parts for equipment repairs 
pricr to shopping of the equipment unit or in quantity fcr storehouse stock. 

Third.—Acccunting for maintenance repairs in conjunction with operation; 
i. e., engine house and cripple track repairs. 


General Locomotive Repair Shops 


The requirements for cost accounting in a locomotive re- 
pair shop are a sub-divided classification of expenditures to 
the locomotive undergoing repairs, and a shop order system 
to care for finishing parts in quantity or in advance of the 
need and of such unusual expenditures as initial superheater 
application, valve gear, etc. 

What is cost accounting to accomplish in connection with 
general repairs to the locomotive? Is it to secure a record 
of the exact cost of each shop operation or to furnish an aid 
to production and a means of determining whether an ade- 
quate return is secured for value expended? Obtaining a 
complete distribution of the time consumed by each work- 
man on each operation will not solve the cost problem, but 
will result, the more complete and elaborate such distribution 
is, in getting further from the desired end. The only effect 
will be a tremendous volume of detailed information practi- 
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cally impossible of digestion. Grouped charges for indi- 
vidual locomotives backed by complete details entering into 
these group totals will, however, supply the means for ana- 
lyzing cost differences, between shops, the individual engines 
in a class, the differently designed details of various classes 
of engines and the classes as a whole. 


Indicator for Constructive Analysis 


For constructive analysis in directing operation in control- 
ling and determining policies based on cost accounting facts 
and in finding whether a proper equivalent is secured for 
money expended, labor and material should be charged to 
master classifications of work by key reference and locomo- 
tive number. A standard key, using a memonic reference, 
i.e., one by its letter combinations suggesting the thing for 
which it stands, should be established. Such a classification 
follows: 


Cost ACCOUNTING CLASSIFICATION FOR LocoMoTIVE WORK 


AB Air brake work.... Includes overhauling and applying air pumps, 
brake valves, governors and all air brake 
equipment, except piping and foundation 
brake rigging. ; 

AP Ash pans ........... Includes hoppers, door operating mechanism 
and all work new or old including applica- 
tion. 

BA Brick arch .......... Includes overhauling and applying brick arch 
and tubes. 

BL BOE. vic Includes all work on shell of boiler, smoke 
box, exclusive of front end arrangement and 
smeke box front. Does nct include fire box 
r flues, Does include new front flue sheet. 

ra Includes overhauling and applying foundation 
brake rigging for freight engine truck and 
locomotive, but not tender brake rigging which 
is included in tender trucks. 

CB Cabs A eheiasinees *“ncludes all work in connection with overhaul. 

ing cabs and running bcards. f 

CF Cab fittings .......... Tneludes overhauling, etc., all cab fittings, in- 
sectors, lubricatcrs, etc. 

CG Cylinder and guides. ..'ncludes all work in connection with cylinders, 
holting, bushing, cylinder heads and guides. 
Does not include steam pipes, valves, pistons, 

: piston rods or crossheads. . 
DB Driving boxes ....... Includes all werk in ecnnection with driving 


BR Brake rigging 


boxes, shoes and wedges and cellars. 
DG Draft gear ....... .. «Includes front end coupler, drawbar, draw 


castings on locomotives and tender and rear 
end coupler, also uncoupling mechanism, end 
sills, pilot beam and pilot. 

«Includes repairing electric headlight, turbine, 
generator and applying headlight and wiring 
classification lamps and cab lights. 

ET Engine trucks ....... Includes all work in connecticn with two and 
four wheel engine trucks, including center 
castings and springs but does not include 
heake rigging. 

FB Fire box ciones Includes removing and applying stayholts, patch- 
ing, repairing or applying new parts to fire 
box, including outside sheets and back flue 


EH Electric headlight .. 


sheets. 

FE Front end ......... ..'ncludes repairing ənd applying front end 
arrangement, smoke bex front and door. 

FL A Includes repairing and applying flues. 

FR Frames ............. Includes all werk on main frames, frame braces, 
pedestal jaws and binders. Does not include 
trailer und engine truck frames. 

GR Grates oi Includes repairing and applying grates and 
grate rigging. 

PA Painting estadia Includes all painting, surfacing and lettering 


of locomotive and tender. 

PG Power reverse gear... Includes all work in connection with power re- 
verse gear, except piping. 

PJ Pipe and jacket work... Includes all piping cn locemotive and tender 


jacket repairs and application and lagging 
healer and fire box. 

PN Pistons, piston rods Includes pistons, piston rods, packing rings, 

and crosshead ..... packing, crossheads and gibs. 

RD Rods cick cases eee Includes all work in connection with main and 
side rods, including arplicaticn. 

SP Steam pipes ......... Includes throttle. threttle rigging. dry pipe, 
steam pires, exhaust pot and n:zzle and steam 
rine casing. 

SR Spring rigging ...... Includes spring rigging complete, except engine 
truck and tender trucks, 

ST Stoker aire Includes stoker engine, distributors, conveyors. 


and other work, except piping. 


SU Superheater ......... Includes header, damper, cylinder and super- 
heater units. 

TF Tender frame ....... Includes underframe and flooring. Does not 
include draft gear 

TK Tank soser eroii ate we Includes everything in connecticn with cistern 
and coal space excepting stiker conveyor 
trough. 

TT Trailer trucks ....... "neludes all work cn trailer except springs and 
foundation hrake rigging if any. 

TET Tender trucks ....... Includes all work «on tender truck, including 
spring rigeing and brake rigging. 

WII Wheels .............. Ipcludes all work cn driving wheels and axles, 
including crank pins, counterbalance and 
wheel hvb = liners. 

VE Valves ...... bate ards Includes all work in repairing and applying 
valves, includes bushings for pisten valves, 
steam chests and valve chamber heads, 

VG Valve gear ....... «Includes repairing, applying and setting valve 


gear. 
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Provision should be made for checking labor distribution 
directly in the department and without requiring the fore- 
man or workman to perform any clerical labor in its alloca- 
tion. The foundation of the value of cost accounting de- 
pends upon the accuracy of its elements and this demands 
proper allocation of charges. Material orders should be 
issued by one or more men delegated primarilv for that duty, 
thus insuring proper distribution as well as a check on the 
disbursement of material. 


Shop Overhead Accounting 


Overhead should be accounted for and distributed as far 
as possible by departments, a separate shop expense account 
being kept for each department. Effective control is insured 
by definitely fixing these indirect expenses along departmen- 
tal lines, establishing individual responsibility and giving 
the department executive a means of telling whether his costs 
are high or low. It also serves to reflect a truer cost on parts 
manufactured on shop order in quantity or otherwise, with 
a heavy indirect departmental labor charge and possibly a 
low direct labor cost. 

General expense of the shop such as supervision, building, 
repairs, etc., impossible to allocate by departments, as well 
as depreciation of shop buildings, machinery and power 
plant, insurance, taxes and other general] accounts (for which 
provision should be made to take up a proportionate share 
at the local point) should be pro-rated, first on the basis 
of the total labor payroll chargeable to Account 308— 
Maintenance of Equipment, Repairs to Steam Locomotives— 
as distinct from labor payroll to shop orders. Then to prop- 
erly reflect the condition in relation to each locomotive under- 
going repairs and to serve as a just charge against a locomo- 
tive held unduly, the account 308 proportion of this general 
expense should be allocated on the basis of the erecting shop 
hours the locomotives have spent in the shop. 

The aim of overhead accounting should be to reflect ac- 
curately the conditions so apt to be overlooked and which 
so insidiously sap the earnings by increasing maintenance 
of equipment expenses. The component parts of overhead 
as commonly taken up at the local point are all within the 
control of the local management. 

When for any purpose it becomes necessary to ascertain 
the real competitive costs of effecting repairs or making 
locomotive and car parts in quantities, it 1s only a compara- 
tively simple task to reconstruct the accounts for application 
of an additional percentage to take up the following items 
carried in general accounts. These items are not necessary 
for regular consideration in effecting the desired end of pro- 
duction control through cost knowledge. These overhead 
expenses are: 


Pay of shop superintendent or master mechanic, account 301. 

Wages of shop clerks to shop superintendent or master mechanic and esv- 
penses cf shop superintendent or master mechanic, account 301. 

Cost of labor and material for repairs to shop machinery, account 302. 

Cost of repairing power plant machinery and apparatus, account 304. 

Stationery and printing, account 334, 

Injuries to persons, account 332. 

Repairs to shops and engine houses, account 235. 

Repairs to power plant buildings. f 

Insurance, taxes, interest on valuation, depreciation, proportion of general 
expenses. 


Shop Order System 


Shop orders should be used for all materials manufactured 
in quantities, prepared in advance of the shopping of the 
equipment unit, or finished for outside shops, and to allocate 
expense for certain improvements chargeable to capital ac- 
count or for other purposes where it is necessary to segregate 
the charge definitely. Such shop orders should be keyed to 
denote the month of issue. This is denoted by the ten-thou- 
sand group in which the number occurs, thus 10.067 is a 
shop order issued in January; 30,152, a March shop order, 
and so on. Shop orders, as issued should not only designate 
clearly and definitely what is to be accomplished (no blanket 
urders allowed) but also the departments upon which it i: 
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issued. The cost accounting bureau should be supplied by 
the stores department with a copy and no charges should be 
accepted from any department not listed on the shop order 
without further authorization. 

To permit the following of work and to record progress, 
a shop order credit slip should be required from the receiv- 
ing department or storehouse for each transfer and turned 
in by the orig aang or sending department to the shop 
order clerk. 


Engine House Operation 


Proper determination of running repair costs is virtually 
impossible under a system of workman time allocation. A 
workman is not a bookkeeper and the inevitable tendency 
is to charge the time distribution to the engines in sight at 
the time of making out such distribution or to take the first 


Time Card Showing Distribution of Labor Charged to a Fire Box 


things coming to mind, whether they represent engines 
worked on that day or out on the road in service. 

A cost system for an engine house, to secure effective con- 
trol, does not necessitate the degree of refinement demanded 
for general repairs. Sufficient detail to judge the efficiency 
of the terminal itself, to afford some basis for comparison 
between terminals and serve for analysis and equating of 
facilities, and further to permit of comparative costs as be- 
tween classes of engines will suffice. Cost statistics of such 
nature will then permit of analysis as to the comparative 
maintenance costs of different designs of equipment, between 
different specialties and appliances and in many ways be 
productive of benefit in shaping policies for improved op- 
erating economies. 

The foregoing essentials can be accomplished by, as far 
as possible, allocating direct labor by classes of locomotives 
and to a more condensed work classification than that em- 


ployed in the shop, although using the same symbols. The 
prefix R should be added to denote roundhouse. Such a 
classification is as follows: 
REPAIRS TO EQUIPMENT 
RAB Air brake work 
RBL Boiler 
RBA Brick arches 
RCG Cylinders 
RCF Cab work 
RFE Front ends 
RFL Flues 
RFR Frames 
RRD Rods ae 
RSR Spring rigging 
RSU Superheater 
RST Stoker 
RTK Tender 
RVE Valves 
RVG Valve gears 
RWH Wheels 
HANDLING ENGINES 
AH Loading or shoveling ashes 
BF Flues cleaned 
BP Packing boxes 
BW Boiler washing 
CO . Coaling 
DP Dispatching 
FC Fire cleaning 
HS Hostling 
IN Inspecticn 
PF Preparing fires 
TE Turning engines 
TI Supplying engines with oil and waste and tool inspection 
WE Wiping engines 
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Car Repairs 


The same general scheme and the sume essential need for 
a cost accounting system applies to the car department. The 
classification of work charges for passenger and freight car 
repairs should cover the same detail. However, there is one 
essential difference as between charges for general repairs 
to cars and running repairs, in that the former are allocated 
by individual car units and work classifications, while the 
latter are allocated in bulk to the work classification only, 
with one further distinction in the case of freight car repairs, 
aistributed as between home and foreign cars. The follow- 
ing classification is suggestive. 
Freight Car CLASSIFICATION 
TK— Trucks 
DG—Dratt gear 
Ulr-—Underframe 
BK—Brakes 
HCS—House car superstructure 
OTS-—Open top car superstructure 


RG—- Roofing 
PA—Painting 


PASSENGER Car CLASSIFICATION 


PT K—Trucks 
PDG—Draft gear 
PUF—Underframe 
PBK—Brakes 
ST—Superstructure 
SE— Seats 
Pr-—Platforms 
PPA— Painting 
PRG— Roofing 


While the foregoing method will serve many useful pur- 
poses in analyzing where costs of car repairs go, as between 
different important subdivisions of the car and'in certain 
classes of cars as far as general repairs are concerned, it 
does not fill all requirements for analyzing freight car costs. 
Freight cars spend a large portion of their service life on 
other railroads than the owning one. Analysis of A.R.A. 
bills will of course give the balance of the story. But here 
again we are confronted with our old bugbear of impossi- 
bility of digesting a mass of details, and the different basis 
upon which foreign and home costs are necessarily deter- 
mined. Consequently the suggestion outlined recently by 
Laurence Richardson deserves careful consideration. This 
is in brief to designate say 50 in a series of 1,000 cars by a 
“dummy” private car line, and have all repairs to them, home 
or foreign, billed in accordance with the A.R.A. billing prac- 
tice. These cars would be treated on the owning road as 
foreign cars, as far as charging for repairs are concerned, 
but with the understanding that in extent of repairs they 
are to be treated as home cars. Then by employing the 
group classifications outlined above as well as the car series 
totals; thorough analysis will show many things with re- 
spect to comparative designs of similar car details as well as 
relative merits of different car designs. 


Method of Labor Distribution 


A job time card should be utilized for purposes of secur- 
ing labor distribution. These job cards should preferably 
be issued by men especially designated for that purpose 
located at proper and convenient points throughout the shop. 
These men become in effect assistant foremen, relieving the 
foremen of all clerical work and giving them more time to 
supervise and direct the workmen. These cost timekeepers 
should consequently be practical men and should be viewed 
as eligible timber for future foremen. 

A thorough scheduling system should go hand in hand 
with a cost accounting system. The cost timekeeper, co- 
operating with the foreman, should prepare in advance job 
tickets for each workman to eliminate delays and also to 
insure meeting the schedule. These job tickets should be 
racked up by the cost timekeeper so that workmen can obtain 
new jobs. The time of starting and stopping jobs is marked 
on the job ticket either by means of an electrically controlled 
cost recorder or by the foreman or cost timekeeper. 

A job time card should be made out for each job worked ' 
upon, or for each day’s work. By job is meant the unit for 
which charge is to be found—such, for example, as fitting 
up a set of side rods for a certain engine, applying a firebox, 
or making 1,000 set screws on a shop order. Operations like 
sensitive drilling, threading miscellaneous bolts or other work 
obviously of small time increment applicable to any specific 
charge should be treated as departmental overhead. 

Where jobs are originated in departments other than those 
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in which they are to be performed, a job card should be made shall be distributed in the relative proportion which the total 
out by the foreman ordering the work; filled out with the amount of charges to shop expenses bears to the total of the 
proper charge and instructions as to the operation to be per- directly distributed labor. Owing to the fact that manifestly 
formed and forwarded with the work as authority and instruc- power, portion of interest, depreciation and repairs to build- 
tion for performance. ing, etc., applicable to a large slab milling machine or planer 

Operation description on the job time card should be brief, are greater than that for an 18-in. engine lathe or drill 
but in sufficient detail to define the work. Where a job is not press; this is obviously not a wholly equitable method of 
finished within one day's period, an unfinished job card must distribution. The effect of this requirement can, however, 
be turned in for each day's work. be to a certain extent offset, inasmuch as it is applicable for 
primary account distribution and not essentially cóncerned 
with the detailed items entering into the primary accounts. 
Thus the distribution of overhead in a manufacturing de- 
partment, after its proportion of the whole is determined, 
can be made on a floor space proportion basis or on any 
other which would reflect the difference in operating cost 
of an engine lathe, automatic machine or large turret lathe. 
Material Orders Following in the main, however, the 1. C. C. requirement, 
departmental overheads are to be distributed on the basis 
of the job labor cost to the total labor charges. General 
overhead expense is to be distributed on basis of the propor- 
tion of erecting shop days during the month to the total 
erecting shop days. 


With the installation of a cost accounting system, if not al- 
ready in use, should be used a time clock system for checking 
workmen in and out. The weekly or bi-weekly time clock 
card, then becomes the instrument for determining payroll 
earnings, while the job time cards become the distribution 
of these payroll earnings. 


All materials, except nuts, washers, cotter pins, grate pins, 
split keys and similar materials uniformly used in the car 
shop, should be ordered on proper material orders. The 
excepted articles should be carried as a working stock in the 
department and charged out in the overhead expense of that 
department. Material orders should be made out by the Cost Distribution 


foreman or cost timekeeper and made by proper engine f , , , 
number and group number, shop order or overhead desig- Each day the job time cards for the preceding day will be 


nation. Each order should be confined to material of one ñfgured for elapsed time, extended and check to see whether 
store department class and one charge. Material orders they are complete for each department and agree in total 
after being priced and extended by the store department will hours with those shown on the in-and-out cards. 


be turned over to the cost accounting bureau for distribu- After completing extension and check, they will be sorted 
ian by job charges and by means of a Dalton listing adding 


f machine, job costs and the balance struck. This is done on 

Overhead Accounting a sheet, 814 in. x 11 in., arranging the figures in columns 

Overhead will be divided into two classes as far as shop and leaving a suitable binding margin on the left hand edge. 

operation is concerned—departmental and general. These Between each column is left space for recording each group 

two classifications are as they indicate, those which can be charge, shop order charge, etc., when checking. The daily 
allocated or assigned to a respective department, and those - 

assigned to the shop as a whole. 
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Small tools 

Shop tool attendants 

Shop switch engine crew 
Handling ashes power plant 
Stationary firemen and engineer 
Unloading ccal. at the power plant 
Shop crane operator 

Shop janitor 

Cleaning sot 

Cleaning shop yard 

Whitewashing 

Time clock system 

Belt repairman 

Check clerk Machinist’s Dally Time Card Showing Labor Charge Credited to a 
Employment clerk Shop Order 

Distribution clerks 

Report clerk ; 

Portion wages passenger in shop superintendent’s office 


Shop ordei clerk sheets obtained thus become a record of the distributed 

laboró. charges and furnish a quick means of ascertaining cumula- 

e nasi E E tive charges to any job. Material charges after thev are 

Heating for ACi ar menta received from the storekeeper will be distributed by jobs 

i i st t . 

T cdo and groups in the same manner as labor charges. 

Removal snow and ice Where the volume of work is sufficient to warrant, the 
Departmental punch card system should be employed and electric sorting 

Lye house, labor and material | and tabulating machines utilized to make the necessary 

la Shop distribution and balance. This point in general will be 

-tea : . . = 

Building fires in blacksmith shop where the volume of work is such that a reduction of $1-> 

De eye per month or more could be effected by the use of such ma- 

Departmental crane operators chines 

Cleaning eee j , 

si Washing windows 7 

Cleaning shop pits Cost of Cost Accounting 

Checking in and out , be , a 

Dera a One of the uppermost thoughts in the executive's mind = 

epartmenta oreme = . A 3 : ; 

Fuel tor fueses “What will cost accounting, or production control, cost? 

Workingnatock: maternal One answer is, no more than piecework directly, but far less 


The Interstate Commerce Commission classification of indirectly. A more concrete and comprehensive estimate. 
accounts requires that overhead represented by shop expense however, is given in the following tables: 
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Locomotive SHop 
No. of No. of 
workmen cost men 
Blacksmith shop coil Sie ve sents 38 1 
BOuer shop sok teases sea dl eae ek ee aS 95 2 
Carpenter and tank............oooooooooooooooo.. 21 1 
Tin pipe and copper, electrician and paint........ 38 1 
Machine, fitting and erecting Shop...........oo.o... 229 4 
Miscellaneous mechanics ....oooooooooooooo +. oo» 25 
Laborers air che est VS ee eee eee 64 
510 9 


In addition, a night force of about 60 to be handled by a 
foreman, through use of the Stromberg cost recorders. 


9 cost booth men at $175 per month......... ccc cee cece ete t eens 31,575 
3 distribution clerks at $110 per month............. is 330 
] ccst accountant road ia aa 250 
$2,155 
Average monthly payroll............oooooooooomo omo... $63,000 
Average monthly material charges...........o.. o... ...... 54,000 
$117,000 
Percentage of cost control on monthly chargesS........o...ooooo.o.ooo. 1.84 
Car SHOP 
Fore- 
men Mechanics Helpers Laborers Total Cost men 
Passenger dept........... 3 25 5 4 47 1 
Pint -e oseceetaie sares 2 20 9 re 31 1 
Pipe and tin............. 1 10 we eu 11 1 
Upholetery .............. ) 5 1 1 8 1 
Planing mill ........... 1 6 1 2 10 
Machine ............06- 1 10 5 1 17 1 
Blacksmith .............. 1 16 16 1 34 
Freight repairs .......... 5 70 4 2 81 2 
Steel car repr............ 2 54 4 3 63 2 
Foremen No. of men Total 
Miscellaneous force: 
Lahħhorers iia 1 24 25 
Storeroom .....oooooommoomoo.o.. 27 27 
Scrap yard ........oooooooo oo». 2 29 31 
Watchmen .........ooooooooo... 3 3 
Firemen iria das 2 2 
Engineer ......o..oooooooooo.o.o.. 1 1 
Total cost force: 
9 cost booth men at $175 per month.............ooooommon.o..o».. $1,575 


3 matcrial men, checking material after application to car prior 


to painting at $175 per month..........oooooooooooooooooo 525 

3 distribution clerks at $110 per month..............o...o..o... 330 

1 cost accountant at $250 per menth............o..oooooooo.»o.. ? 250 

$2,680 
Average menthly material charge................-0005 $58,500 
Average monthly payroll.............ooo.oooooonoo... 77,000 
$135,500 

Percentage of cost control cn monthly charges................. 1.975 

Freight Car Repairs 
Assign 1,000 cars to represent 20,000 cars. Assume 


charges upon A.R.A. bills to average one Hollerith card per 


day, This requires punching, tabulating and analyzing 
1,000 cards per day. ` 
Force 
1 analyst at $4,000 per yeaT.....oooooooooomo eee wees $4,000 
1 Hollerith punch operator. .... 0... eee ee eee eee ees 1,200 
Rent of sorting and tabulating machines............... 1,200 
$6,400 


Assume the average cost of repairs per car per day as 
$160. The amount represented by cost of repairs to freight 
cars for 20,000 is $3,200,000 and the cost control cost as a 
percentage of the repair costs, amounts to 0.2. 


What Cost Accounting Accomplishes 


The results to be obtained from cost accounting will de- 
pend on the spirit in which it is undertaken and the co- 
operation secured from the employees, depending on how 
effectively it is sold to them. Then too, it will be gov- 
erned by the actual condition existing in a shop prior to its 
undertaking. But, unquestionably, in any shop it will afford 
a more uniform production and point out many otherwise 
overlooked and undiscovered leaks and possibilities for im- 
provement. A few examples will possibly serve to illustrate. 

The cost of cylinder packing rings were observed in one 
shop to take a sudden jump. Investigation following the 
cost accounting indications showed the increase largely due 
to a change in practice, cutting off five rings instead of four 
at one time. This resulted in getting 15 rings in place of 
16 per casting. For a total material cost of $359.10, 135 


RAILWAY MECHANICAL ENGINEER 


463 


rings instead of a possible 144 were secured, or a cost of 
$2.66 per ring instead of $2.49. The actual labor cost per 
ring was 23.3 cents. The direct labor represented only 8.8 
per cent of direct material. Disregarding shop and store 
expense, labor cost could be increased 73 per cent without 
entailing any greater increase than the reduction in the num- 
ber of rings per casting caused in material costs. Two al- 
ternatives were presented, either restoring the former prac- 
tice or modifying the casting to be cut up into 15 ringa with a 
minimum of waste. Had this been undiscovered it could 
have continued as a constant leak. 


Another road discovered after the installation of a cost 
accounting system, that the painting costs for freight cars 
seemed high. An analysis of the situation disclosed that 
owing to the use of small capacity containers for the spray 
painting, too frequent trips were required to the paint shop 
for replenishing the supply. With the installation of large 
capacity tanks, wheeled to the painting zone, a marked re- 
duction in painting expense was effected. 

Another road’s interesting application of cost accounting, 
as a production control device, has been the checking of 
daily output with experience performance tables that had 
been developed. By means of these experience tables the 
individual efficiency or department efficiency can be readily 
ascertained. It has been found that this gives a very effec- 
tive control over uniformity of output, permits of quickly 
locating the erratic worker and also cases where production 
time is: unduly increased owing to fixtures, tools, etc., 
made for efficient production being unused due to need for 
repair or through ignorance of their existence on the part of 
a new workman. 


‘Conclusion 


An insurance premium of 2 per cent for cost accounting 
or production control will add about Y per cent to the bur- 
den of maintaining equipment proportion to operating ex- 
pense. But cost knowledge and production control which 
can come through such cost accounting and cost analysis 
should be one of the most important agencies in construc- 
tively aiding to bring about an improvement, a substantial 
reduction in these railroad operating costs. An awakened 
cost consciousness on the part of the management is the one 
great hope for bettered operation, for that awakening will 
lead straight and inevitably to improved facilities, organi- 
zation and equipment. 
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Extension of Locomotive ‘Runs’ 


E See aero 


A Discussion of the Advantages of Long Runs and the Mechanical 
Difficulties Encountered 


By Frank E. Russell 


Mechanical Engineer, Southern Pacific 


E have read and heard more about long locomotive 
W runs during very recent times than in past years, and 
as our ideas and thoughts are governed largely by 
comparisons, what would have been considered a long run 
two generations ago would be termed a very short run 
these days. 
Shortly after the first steam locomotive was actually put 
in operation some of the enthusiasts, in discussing and writ- 


ing about the possibilities of the new machine, became so 


visionary as to predict that at some day in the future the 
machine might be so perfected as to travel at the un- 
precedented speed of a mile a minute. On the other hand, 
there were many wise men of that day and age who con- 
tended it would be impossible for a human being to live 
traveling at that rate of speed, and furthermore, claimed that 
it would be impossible to build a machine would could run 
faster than 12 or 15 miles per hour and hold up urder that 
service. 

The development of the steam locomotive has kept pace 
with the development of civilization, for during a period of 
about 100 years the steam locomotive has developed from a 
crude miniature machine, capable of little more than self- 
propulsion and running not over 15 miles, to a huge, efficient 
machine capable of handling smoothly and easily luxurious 
passenger trains consisting of 12 cars weighing 875 tons over 
mountain, desert and plain at high speed for a distance of 
815 miles. 
three generations and its development follows very closely 


the development of railroading which can also be divided into. 


three characteristic periods, the period of railroad construc- 
tion, the period of expansion and rule-of-thumb methods 
and the period of improvement in materials used and appli- 
cation of mathematical talent in computing stresses and pro- 
portioning parts. 

The locomotives placed in service up to the year 1864 were 
of crude construction and wrought iron was the principal 
material used. They were not equipped with power brakes 
or any of the modern devices. 

During the next period, 1864 to 1894, the principal 
changes in locomotives in this country were generally an 
increase in size, application of air brakes, automatic couplers, 
injectors and other appliances and the use of steel in con- 
struction. 

During the period 1894 up to the present time we find new 
materials used and much improvement in design, also many 


* Abstract of a paper presented before the Pacific Railway Club. 


The existence of the locomotive corresponds to 


new devices developed, not only increasing the power output 
and durability, but also very materially producing more 
economy and a higher efficiency. The most important of 
these- devices are superheaters, feed water heaters, brick 
arches, boosters, improved valve gears, and improvements in 
air brakes and lubricators, all of which have a marked 
effect upon the distance over which the locomotive can be 
successfully operated. 


Effect of Topography of the Country 


There are many conditions which determine how a loco- 
motive can be economically operated. The first and most 
important of these is the topography of the country which 
determines the gradient and curvature, making it necessary to 
change power to suit the grade conditions. 

The location of shop facilities is to a great extent con- 
trolled by the character of the country and operating con- 
ditions. In most cases these facilities were established many 
years ago when roads were built to suit the power and equip- 
ment then in use, and there is no question but that a great 
many locomotive runs could be extended more or less if 
we could easily move the shop facilities to take care of the 
power. This, however, would mean an expenditure of huge 
sums of money which could be used to better advantage for 
other purposes. 


Under present day conditions, when terminals and repair 
facilities have already been located, it requires considerable 
courage on the part of the motive power and operating of- 
ficers to extend locomotive runs, especially as they cannot 
readily increase the runs, say 10, 20 or 30 per cent, but must 
take a bold step and double or treble the distance. Thus. 
in referring to long locomotive runs, they are generally con- 
sidered to be such only when locomotives are regularly op- 
erated over two or more districts where the power formerly 
was changed. The mere fact that locomotives may be suc- 
cessfully operated over an unusually long distance may not 
necessarily mean the most economical operation. The most 
important object in extending the length of locomotive runs 
is to increase their productive time, or in other words, ob- 
tain greater monthly mileage from the power. 


Terminal Time Non-Productive 


The time locomotives are at terminals, in engine houses, 
etc., is non-productive time. Taking the Class I railroads in 
the United States during 1921, the average non-productive 
time of freight locomotives amounted to somewhat more than 


TABI.E I—SOME OF THE LONG LOCOMOTIVE RUNS MADE ON AMERICAN RAILROADS 


PASSENGER SERVICE 


-———- A A/A ae 

Road From To Miles 
Southern Pacific ....... Los Angcles, Cal...... Fl Paso, Tex......... 815 
NE. Ro AA oe eee ed Parsons, Kan. ... San Antonio, Tex.... 678 
Union Pacific .......... Kansas T ity, Kan. .. Denver, Colo. ........ 640 
Southern Pacific ........Sparks, Nev. ......... Ogden, Utah .. ... 536 
A. T.: & Si os Winslow, Ariz. ....... Los Angeles, Cal. GA 602 
Union Pacific .......... Council Bluffs, Ta..... Cheyenne, Wyo....... 509 
Union Pacific .......... Council Blutfs, la..... Denver, Colo. ....... 562 
Union Pacific .......... Denver, Colo. ........ Ogden, Utah ........ 577 
Canadian National ...... Montreal, Que. ....... Toronto, Ont. ........ 334 
C.M. & SLP Sem Milwaukee, Wis. ...... Minneapolis. Minn. ae E | 
Great Northern .........St. Paul, Minn........ Minot. N. Der 526 
Great Northern .........St. Paul, Minn........ Winnipeg, Man. ..... 458 
Missouri Pacific ....... Hoisington, Kan. ..... Pueblo, Cielo. ........ 338 
St. L. & S. F........... Oklahoma City, Okla...St. Fouis, Mo........ 542 
Kansas City Scuthern...Pittsburgh, Ran. .....Shreveport, La. ...... 430 


FREIGHT SERVICE 


a —_ — e e — — see Nee ee 


Road From To Miles 
Southern Pacific ........Sparks, Nev. .........Carlin, Nev. ......... 387 
Southern Pacific ........Del Rio, Tex......... El Paso, Tex......... 453 
A. T. & S. F........... Los Angeles, Cal......Needles, Cal. ........ 310 
Union Pacific .......... Ellis. Kan. vidas Denver, Colo. ........ 33% 
Canadian Pacific ........Calgary, Alberta ..... Edmonten, Alta. ..... 150 
St L. S. F............ Memphis, Tenn. . Rirmingham, Ala...... 231 
Mo Ke y Farsons, Kan. ........Denison, Tex. ....... 278 
Union Pacific .......... Kansas City, Kan..... Ellis, Kan. .......... d OS 
Grand Trunk .......... Ft. Erie, Ont.........Sarnia, Ont. ......... 189 
C. M. & St. P.......... CRICIZO: aras Mahaut, la. ......... 209 
Great Northern ......... Havre, Mont. ........ Wolf Pt.. Mont....... 0 
I. & G.N..............San Antonio, Tex..... Palestine, Tex. ....... 260 
E O A Sy oi acsseses Cumberland, Ma. .. Parkersburg, W. Va... 20 
Be a II a oo Connellsville, Pa. .....Willard, Ohio ....... 264 
B Ohio astaiara Chicago pit bs 273 


ae a8 A ear TAEA Willard, 
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17 hours out of the 24; hence, the locomotives were idle and 
not earning two-thirds of the time. In fact, during this time 
they are not only non-productive, but are actually costing the 
railroads considerable sums of money for attention and fuel 
in keeping them hot and otherwise taking care of them at 
terminals. 

The average monthly mileage of freight locomotives in 
active service on all classes of railroads during the year 1921 
was only about 2,400 miles, and for passenger locomotives, 
only 4,100 miles. Hence, it will be seen that ‘there is ample 
opportunity for improvement by obtaining greater mileage 
out of locomotives, which is equivalent to increasing the 
number of locomotives in service. 

Many railroads are cognizant to these advantages, as is 
revealed by the number of railroads increasing the length of 
locomotive runs. In Table I several of the more striking 
examples of long runs in freight and passenger service have 
been listed and show the remarkable progress that has been 
made in this phase of operation. 


Modern Appliances Facilitate Long Runs 


Modern appliances such as the superheater, feedwater 
heater, brick arch and the booster have contributed to the 


possibility of running locomotives over greater distances than. 


have heretofore been considered feasible. The effect of the 
superheater is virtually to increase the boiler capacity. A 
locomotive equipped with superheater can perform approxi- 
mately the same work and the boiler only evaporate two- 
thirds as much water as a saturated steam locomotive. This 
in turn is equivalent to increasing tank capacity and re- 
duces the amount of scale-forming matter deposited in the 
boilers over a given run. It also produces increased power at 
high speed and permits of operating the locomotive at a 
shorter cut-off. In addition to this, the superheater very 
largely overcomes carrying water over into the cylinders, 
which washes off lubricants, and causes lubrication trouble. 

The feedwater heater helps to make long continuous runs 
successful by diverting a portion of the exhaust steam, 
which would otherwise be wasted, to the boiler in the form 
of water. This amounts to about 10 per cent, thus making 
it possible to go somewhat further before taking water and 
reducing the amount of. impurities admitted to the boiler. 
In addition, as the heat is returned to the boiler there is a 
saving in fuel, as well as an increase in boiler capacity. In 
diverting a portion of the exhaust steam to heat feedwater, 
a reduction is made in back pressure in the cylinders, which 
in turn increases the power output of the locomotive by 
probably 2.5 per cent to 5 per cent. A modern locomotive 
equipped with a superheater and feedwater heater should 
be able to handle the same train for possibly a 50 per cent 
greater distance without evaporating any additional water in 
the boiler. 
standing at terminals, on sidings, etc., are not making these 
savings; hence, the importance of keeping them in use. 

Brick arches and other improvements in fireboxes and 
boilers have also done much to increase boiler capacity, fuel 
economy and reliability. 

The booster in many cases will provide the locomotive with 
sufficient additional power to carry it over some controlling 
grade on the line, thus fitting it to the service and permitting 
its operation over a longer run than would otherwise be pos- 
sible without the use of helpers. The use of boosters in 
starting heavy trains on grades or slippery rail will usually 
prevent drivers slipping and spinning, which sets up severe 
strains in machinery and undoubtedly produces more wear 
than many miles of actual running. 


Effect of Refinement in Design and Materials 


Refinement in design and materials of construction has 
made it possible to build locomotives with ample boiler 
capacity, sufficient strength of parts and adequate bearing 
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areas, and still keep within the weight limitations. Much 
has also been accomplished in recent years by improving 
engine trucks, trailings trucks and spring and equalizing 
systems, relieving the locomotive of unnecessary shocks and 
vibrations. Vibration is probably the greatest single cause 
of failure and regularly exacts its toll of every piece of 
machinery in operation. One of the most important im- 
provements in recent years that materially reduces shocks 
and vibrations has been accomplished by utilizing higher 
grade materials in conjunction with improved design in such 
parts as connecting rods, crossheads, piston rods, and pistons. 
The side rods and a portion of the main rod are revolving 
parts, and the others, such as front end of main rod, cross- 
heads, pistons and piston rods, are reciprocating parts. The 
reduction in weight of both revolving and reciprocating parts 
materially reduces the wear on rod brasses and pins. The 
reduction in weight of reciprocating parts is one of prime 
importance for we know there is no other single feature that 
will cause more vibration and set up more destructive strains 
than counter-balance, either the lack of it or too much of it. 
The revolving parts we can balance in all directions as both 
the parts to be balanced and the counterbalance have a rotary 
motion. With reciprocating parts it is different; they have 
a horizontal motion and the balance placed in wheel cen-- 
ters to balance them has a rotary motion; hence all weight 
placed in wheel centers to balance these parts is over balance 
in a vertical direction and produces a disturbing force on 
rail. With heavy reciprocating parts in common use 20 years 
ago, it was necessary to balance two-thirds of the weight of 
these parts. Reducing the weight of reciprocating parts to 
less than 1/160 of the weight of locomotive permits balanc- 
ing only 50 per cent. 

Weight of reciprocating parts, to one not familiar with the 
design and operation of locomotives, might appear somewhat 
insignificant. It is, however, of prime importance in making 
the locomotive a more efficient and durable machine. 


Advantages of Long Runs 


The advantages and economy of running locomotives over 
two or more divisions when topography of country and 
operating conditions permit, are as follows: 

First—Increased mileage. I have yet to learn of a single 
case where extending locomotive runs has not resulted in 
increased mileage over a period of time. However, increas- 
ing length of run 100 per cent does not necessarily mean an 
increase in locomotive mileage of 100 per cent but it does 
usually range from about 30 per cent to approximately 100 
per cent, depending on operating conditions, or, in other 
words, how the runs fit in with train schedules. 

Second—Reduction in number of locomotives required. 
An increase in locomotive mileage is equivalent to a corre- 
sponding increase of locomotives, and as shown by the exten- 
sion of runs by the Southern Pacific between Sparks and 
Ogden, the same 15 locomotives made 68 per cent more 
mileage per month after they were run through, which en- 
abled them to do the same work as 25 locomotives operating 
over the old runs. 

Third—Increased railroad capacity. The railroads of the 
country today are handling heavier traffic than at any time 
in their history. They are being hampered on all sides by 
legislative committees, which makes it very difficult to finance 
new facilities and equipment; hence the importance of getting 
the most out of what we have. 

Reduction in work for locomotives at small outlaying 
terminals permits reducing the number of expensive tools 
required at such points, where they are used only a portion 
of the time and permits assembling them at main terminals 
where they can be utilized to greater advantage, thus reduc- 
ing the investment in these facilities. 

Fourth—kEconomy at Terminals. Locomotives running 
over two or more divisions do not require at the intermediate 
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points the attention of wipers, hostlers, ash-pit and coal-dock 
- men, machinists, boiler inspectors, etc. The cost of turning a 
locomotive after it has made two or more divisions is very 
little, if any, more than if similar attention had been given at 
intermediate points, and repairs can be made in a more sub- 
stantial and workmanlike manner as there is ample time and 
facilities to take care of them. 

Fifth—Saving in fuel. During the vear 1921 about one- 
fifth of ‘all locomotive coal used, or 25,000,000 tons, was 
consumed when the locomotive was not doing useful work. 

Waste of fuel on account of dumping coal fires, and re- 
building fires as well as fuel for keeping locomotives hot is 
saved, which amounts to a considerable sum. An eastern 
road reports cost of dispatchment about $12.00 and that at 
a particular point, on account of running through, the dis- 
patchments were reduced by 28 per day, thus making a sav- 
ing of $336 per day or approximately $10,000 per month 
from this cause alone. The amount of fuel required to keep 
locomotives hot and prevent freezing at outlaying points, in 
cold climates is a big item. The amount of coal lost in 
dumping and rebuilding fires is estimated at from one to two 
tons per locomotive dispatched, and with coal at from $3.50 
to $5.00 per ton, this represents an item of importance in the 
reduction of expenses. 

On lines using oil this saving is not experienced, but they 
do enjoy the saving on account of not having to keep engines 
hot at intermediate points. At one point alone, in cold 
climate, this has been estimated at $15,000 per annum. 


Possible Disadvantages 


Now, let us consider the possible disadvantages, increased 
cost of maintenance and increase in engine failures. Main- 
tenance is also a factor to be considered in connection with 
long locomotive runs, since an increase in the daily mileage 
of motive power and a reduction in the time held at round- 
houses would presumably affect the condition of locomotives. 
For this reason particular inquiry has been made in regard to 
the average mileage between shoppings of locomotives 
operated on long runs and it appears where records are avail- 
able the mileage made by these locomotives between shop- 
pings is as high, if not higher than when run over short 
runs. 

It would appear reasonable that we should get as much if 
not more mileage out of a locomotive if run off in, say, two 
years time than in three or four, as we know time and the 
elements collect their toll whether a locomotive is in opera- 
tion or not. Also, it is a question if the cooling down and 
firing up strains in a locomotive do not do more damage than 
fair service. 

In the case cited of the long run on the Southern Pacific 
between Sparks, Nevada, and Ogden, Utah, since the locomo- 
tives went into service thev ran off 47,691 miles in ordinary 
service at the rate of 5,299 miles per month, and up to 
December 31, 1923, had run off 213,380 miles in long runs, 
averaging 8,891 miles per month. This makes an average 
total mileage of 261,000 miles up to January 1, 1924, and 
will probably average about 300,000 miles before locomotives 
go into shops for general repairs, which is certainly not dis- 
couraging for long runs. 

The question of possible increase in locomotive failures 
has been watched by those interested in long runs and it ap- 
pears that such failures apparently are not affected by the 
mileage which the locomotive makes during its individual 
run. Analysis of failures shows that the majority take place 
on the first division and that the mileage of the individual 
runs has little or no effect upon the number of failures ex- 
perienced. 


Locomotives Need Careful Attention 


Special attention and care are necessary in making long 
runs successful. Much depends on the care exercised on the 
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part of engine crew, inspectors and shop forces. A locomo- 
tive offered for «service must be in good condition, which 
means that all details requiring attention have received that 
attention and where repairs are made, that they be of a 
permanent and not of a temporary nature. This latter 
practice frequently occurs on ordinary runs, in order to get 
locomotives back to the main terminal. Then, oftentimes, 
on arrival at main terminal the men are especially busy, 
or think they are, and “Let her go for another trip.” 

Enginemen should report on blanks provided for that pur- 
pose all parts that are not working properly or that in their 
judgment require attention. This is especially necessary 
where crews are changed, so the proper attention can be 
given on arrival at terminal. 

Lubrication is especially important and the engineman 
should give particular attention to this; also, shop forces 
should see that all parts will lubricate properly. 

On coal burning roads it is important that the fireman 
keep his fire in proper condition up to the time he is re- 
lieved, so that the fireman taking the locomotive will not be 
put to undue difficulty. 

By building up long runs gradually and supervising 
closely, these items of lubrication, work reports and fire 
conditions may be eliminated and no more trouble experi- 
enced with them than on shorter runs. 


Main Objective 


After all is said and done, the consideration of prime 
importance is, not so much the attainment of the longest 
possible locomotive runs, as it is to obtain the greatest 
mileage per unit of time per locomotive owned, with the 
smallest fuel consumption, and the least expenditure for 
repairs and enginehouse attention. This can best be done 
by designing equipment to fit the special service require- 
ments, providing boilers of ample capacity, and applying 
standard devices that will increase the efficiency and reduce 
fuel consumption. Particular attention should be given to 
the design of various details, using high quality material in 
parts where reduction of weight will minimize the stresses 
set up in machinery and in track and roadbed. Select the 
softest natural feedwaters available, and chemically treat 
those that contain objectionable impurities, reducing these 
impurities to a minimum, and provide hot water boiler wash- 
ing facilities at terminals to reduce cooling down strains 
in the boiler and save fuel. 


Discussion 


One of the questions which arose during the discussion 
of Mr. Russell’s paper was, “What disposition is made of 
the reports when one engineman is turning over his engine 
to another?” One road handles this matter by having the 
incoming engineman make out his work report, attach his 
signature and turn one copy over to the outgoing engine- 
man. Another copy is given to the enginehouse foreman or 
master mechanic at the point where the turnover is made. In 
this manner one copy of the report stavs with the locomotive 
to the end of the run and a copy is left at the intermediate 
repair point as a record in connection with government 
inspection. Another road has issued instructions that the 
incoming engineman will make his report, place it in a pocket 
in the cab and the enginemen handling the train over the 
succeeding operating districts fill in the additional work 
they may wish to report and, after having attached their 
signatures to that part of the report made out by them. leave 
it for the engineman getting off at the final terminal to turn 
the reports in. It was conceded, however, that the particular 
manner of handling reports should, in all cases, satisfy 
the requirements of government inspection. 

An interesting point brought out in the discussion was 
the fact that the majority of the failures which occur on 
long runs over two or more divisions happen, as a rule, on 
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the first or second division out of the starting terminal. One nary failures occur from improper attention or lack of 
road reported that it has been found possible to overcome attention at terminals and that the solution can be brought 
delays due to minor defects by adding supervision, both on about by complete co-operation between locomotive crews 


the road and at terminals, and by the analysis of each defect 
with the idea of correcting the underlying causes immedi- 
ately. The general conclusion geemed to indicate that ordi- 


decidió Methods on the Santa Fe 


and enginehouse forces so that necessary work will be 
promptly and completely reported and repairs made,in a 
permanent manner. 
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lt Has Been Found Necessary and Profitable to Provide Highly i 
Specialized School Room Instruction - / [= 


age J E A de et nee / 4- 
Part IlI | pers Fs GAR 


HE course of training given Santa Fe apprentices is 

l composed of two co-ordinate branches—that given the 
apprentices by the shop instructors while they are at 

work in the shop and that given by the school instructors 
in the apprentice school rooms, established and equipped 


ae ol 


education needed in all walks of life and lay the foundation 
upon which may be based the specific education needed for 
each particular activity. It is becoming more and more 
evident that the specific instruction needed in any occupa- 
tion, and particularly in that of an industrial vocation, must 


' Apprentices at Work In School Room / 


for this very purpose. So long as mind is considered above 
tter, so long will education and development of the mind 


The publi ools should not be expected to provide the 
specific instruction Oórtsajning needed in all varied occupa- 


tions of life. It will be stifficient if they give the general 
AAA AE 


* This is the third of a series of four articles on the apprenticeship 
system of the Atchison, Topeka € Sante Fe. -The concluding article in cur 
next issue will general interest in connection with the 
apprenticeship system, such as the apprentice boards, instructors’ conven- 
tions, records maintained, tools furnished, moral training and discipline cf 
apprentices, apprentice clubs, epecial apprentices, recruiting of instructors, 
prom-ted graduates, by-products and direct results derived from the ap- 
Prentice training system. 


be provided by each corporation according to its specific 
needs. . 

It is well known that the majority of boys everywhere, 
particularly those entering industry—and this includes those 
entering upon apprenticeships in railway shops—have not 
taken and cannot be made to take full advantage of the 
cpportunities offered in the public schools. United States 
government statistics show that only 2 per cent of all pupils 
entering school receive a college education, only 14 percent 
ever finish high school and only 34 per cent, or one out of 
three, even complete the work of the common schools. 

The unusual opportunities offered apprentices on the 
Santa Fe have attracted applicants of much more than the 
average educaticn. The majority have completed the com- 
mon schools and have had some high school work; many 
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are high school graduates. But on most railroads and in 
most manufacturing plants, the majority of boys entering 
upon apprenticeships have not attended high school or even 
completed the work of the common schools. Whether their 
failure to profit by the education offered in the common 
schools is due to their own neglect or to unavoidable ob- 
stacles, real or imaginary, is immaterial. The fact remains 
and is indisputable that the majority of boys old enough 
to enter any industry do not and cannot be made to go to 
school. The only solution left is to bring the school to them. 


Continuation or Part-Time Schools 


The public continuation or part-time schools, where similar 
groups of boys alternate each week, one group working in 
the shop and the other going to school and vice versa the 
following week, or where boys are released from the shop 
(generally on pay) to attend public school one day or a 
half-day each week, are efforts to meet this situation, but 
at best they have their limitations. Corporations everywhere 
are realizing that the only satisfactory solution of the prob- 
lem is the shop school, established and maintained and con- 
ducted by the corporation itself. 

These corporation schools are free from outside entangle- 
ments and from objectionable and worn out traditions of 
the public schools, can be managed and conducted by the 
corporation itself and, best of all, can be made applicable 
to the specific needs of the corporation giving the training. 
They have a twofold aim: first, that of correcting the de- 
fects or omissions in the previous schooling of these young 
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Modeis Used in Teaching Mechanical Drawing 


men regardless of their cause; and, second, that of giving 
them the schooling needed in their particular line of work. 


Apprentice Schools on the Santa Fe 


With this end in view the apprentice schools on the 
Santa Fe were inaugurated at the same time the apprentice 
shop training system was established nearly 17 years ago. 
They have since been maintained continuously with ever- 
increasing efficiency. The purpose of these schools is to 
develop the brain and increase the mentality and reasoning 
faculties of each of these apprentices and to equip him with 
that knowledge of his trade and of the subjects relating to 
the trade which can best be taught by the company itself 
on company property away from the noise and dirt of the 
shop, but sufficiently near for convenient accessibility. In 
brief, the apprentice is taught to use his brain as well as 
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his hands. He is made familiar with the company’s stand- 
ards and methods, its aims and policies, and a feeling oi 
loyalty to the road is kindled and maintained, which is akin 
to that of the college man for his alma mater. 

This school instruction is given on the shop property in 
rooms provided and equipped for this purpose. The cost 
of erecting and maintaining these school rooms, of heating. 
lighting and ventilating them, of supplying the cabinets, the 
tables, the desks and the lesson sheets, necessary drawing 
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Spring Rigging : 


512 What will be the pressure on the top of the main driving box, if 
a weight of 13,000 lbs. is pulling down on the end of the driving spring at 
A, and 13,200 lbs. on the other end at B? 

513. On a locomotive. Class 900, the weight applied at the equaliser 
pin is 26,600 Ibs. How many pounds are being applied to the hanger at 
each end of the equalizer if dimension X is 11 in and Y 12 in.? What will 
be the weight on each hanger if X is 11 in. and Y 11% in.? 

514. Why is it necessary to have dimensions X and Y on equalizer of 
different lengths? - 

615. On a certain locomotive having spring rigging arranged as 
shown in Fig. above, the main driving wheels are found to be carrying 
too much weight. Which way should the equalizer pin be moved in order 
to relieve the main wheels of this excess weight? Why? 

516. If the weight applied on the equalizer pin on a certain locomo- 
tive is 26,500 lbs., where should the center pin hole of the equalizer be 
located in order to place 200 Ibs. more on the hanger C than B? The end 
holes on equalizer are 22% tn. part. 


Practical Setting Given to Mathematical 
Problems 


An Example of the 


instruments, paper, pencils and all other school room sup- 
plies, also that of the salary of apprentice instructors, 1s 
borne by the railway company. Moreover the apprentices 
are paid for the time attending school, the rate of pay being 
the same as that paid them for time worked in the shops. 


Apprentices Required to Attend School 


The apprentices are required to apply themselves diligently 
and urged to take full advantage of the opportunities offered. 
They are subject to the same discipline in the school as in 
the shop. All regular apprentices are required to attend 
school a total of 208 hours each year, that 1s, two two-hour 
periods each week. Absence from school with or without 
permission is treated in the same manner as similar absence 
from shop duties. The apprentice is given permission to 
be absent on special occasions but such permission must be 
obtained in advance and all absence from school must be 
made up so that each attends school a total of 208 hours 
each year. No difficulty whatever is experienced in secur- 
ing 100 percent attendance. The apprentices appreciate the 
opportunities offered and strive to make the most of them. 
their interest increasing as they advance in their apprentice- 
ship. Not infrequently apprentices ask permission to attend 
school on their own time in addition to the required assign- 
ment. 
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When schools were first established classes were held dur- 
ing working hours, generally from 7 a. m. to 9 a. m. and 
from 1 p. m. to 3 p. m. Apprentices were assigned to such 
classes as would least interfere with the work of the shop. 
For instance, if six apprentices were working on lathes, two 
would go to school on Monday and Thursday, two on Tues- 
day and Friday, and two on Wednesday and Saturday. 
Since the inauguration of the eight-hour day the classes 
have been held outside of working hours, the majority going 
to school immediately upon leaving the shop, the others re- 
turning to school after supper. In assigning the appren- 
tices to classes before or after supper, consideration is given 
the apprentices’ own wishes and to the distance they live 
from the shop. So far as possible each is permitted to 
select the evenings and classes he wishes to attend. Appren- 
tices are treated fairly but firmly. They must be regular 
in attendance at school and must apply themselves diligently. 


Previous Education of Applicants 


The apprentice courses of the Santa Fe have proved so 
attractive that the average education of beginners is doubt- 
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as the foundation of the railroad structure. A few capable 
of being mechanical engineers forge to the front and are 
developed under the instruction and training given, but it 
is for the average boy, or even the backward boy, that the 
schools have been provided. The methods used are there- 
fore very simple and the subjects taught are those which 
will be most helpful to a mechanic of the shop. 


Subjects Taught and Lesson Sheets Used 


The subjects taught are mechanical and freehand draw- 
ing, sketching, shop mathematics, the simpler elements of 
mechanics, business letter writing, the locomotive folio (a 
book of company standards and practices), Federal rules 
for maintenance of locomotives and boilers, A. R. A. rules 
for the carman apprentices and other subjects pertaining to 
each trade. Lesson sheets instead of text books are used. 
These are prepared in the office of the supervisor of appren- 
tices, printed on the department’s own press, and issued in 
loose leaf form so that they may be conveniently revised 
and kept constantly up to date. They are thoroughly prac- 
tical and made applicable to the particular needs of each 
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Map Showing the Location of the 44 Apprentice Schools on the Santa Fe System 


less much higher than that of those entering railway service 
on most roads. Many have had a high school education 
or at least a year or two of high school work, but some were 
compelled to leave school before completing even all the 
work of the common schools. However, even those who 
have completed all the work offered in the public schools 
are not sufficiently prepared for the work of their trade. 
Much that they did learn has slipped from their memory 
and cannot be brought to mind or used until they are given 
a thorough review of these subjects. 

The object of the Santa Fe apprenticeship system is not 
to make mechanical engineers, but to make first-class skilled 
mechanics, to recruit the shop forces with men trained and 
educated the “Santa Fe Way.” This object is ever borne 
in mind in mapping out the courses of instruction. The 
subjects taught and methods used are such as are deemed 
most beneficial to those of the rank and file, the base of 
the pyramid referred to years ago by George M. Basford 


apprentice. Separate lesson sheets are used for the different 
trades. l 

These lesson sheets include lists of questions pertaining 
to each trade. These questions are used not so much to 
test the knowledge and ability of the apprentices as to 
assist him in becoming familiar with the various subjects 
pertaining to his trade. The apprentice is permitted to 
find out the answers in any way he can, is given such 
assistance as is necessary but left free to work out many 
problems himself. After studying the questions he is asked 
to write out the answers in the school room so that the in- 
structor may know he has personal knowledge of the ques- 
tions involved. These answers are then corrected, errors 
pointed out, and the answers re-written. After receiving 
the instructor's approval they are returned to the apprentice 
for his future reference. l 

The apprentice school instructors are men with both a 
practical and technical education. In general they have 
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been graduated from some college or technical school and 
have also served an apprenticeship on the Santa Fe. Thev 
are, therefore, familiar with the theoretical and practical 
operation of each device or part of a locomotive or car or 
shop tocl and with the standards and practices of the road. 
Like the shop instructors they are men who not only know, 
but know how to tell what they know—men who by precept 
and example can lead and guide the young men and inspire 
them to maximum effort and right conduct. 


All Instruction Individual 


Much of the success of the apprentice system is attributed 
to the fact that all instruction is individual. Each boy is 
treated as a unit. The bright, energetic boy passes along 
as rapidly as he learns the subject and is not held back 
because of the slower, duller boy. The slow and plodding 
boy moves along only as he masters his subject. Each must 
thoroughly know the subject, branch or class of work, before 
he will be moved to another. This does not mean, however, 
that any apprentice is permitted to idle his time or to loaf 
in the school room, any more than in the shop. 


School Room Schedules Show Amount of Work Done 


Schedules have heen prepared, based on long experience, 
showing the number of drawings, problems, etc., each ap- 
prentice should complete during each period of his appren- 
ticeship in order to complete all the work of the prescribed 
course. In general the four years’ school work of a ma- 
chinist apprentice consists of: 


Hours 

Drawing. A ES A 646 
Mathematics void dota toes sae. wales Tecan eur aes 70 
Locomotive folio ......... aca aaa dida a 20 
VAIS a a A olaaa es 15 
Air brakes A A aad 10 
Locomotive rules vir be ok he A daa 10 
B. M: rules a AN ad 5 
Ni Ry Ar rales ra dea ad SES 10 
Final examination: 6s .csccosrscisrs a a 30 
Miscellaneous .....ssssssssae « HOE A RO eee eR 16 
Total  biwae thea ewes add dR ewe ee 832 


Certain features of the schedule, such as a study of the 
boilermaker rules, and A. R. A. rules, may not seem ap- 
plicable to the machinist apprentices. They are included in 
this course so that those of special talent may know some- 
thing about these subjects and be better prepared for a super- 
visory position at some smaller point. Schedules similar to 
the one shown above have been prenared for other trades. 
Each apprentice is kept constantly advised as to whether he 
is ahead or behind the established schedule, either as to 
hours of school attendance, drawings, problems, or other 
work completed. 

These schedules have been found of great assistance in in- 
creasing the quantitv of work done in the schoolroom and in 
measuring the ability of each apprentice. Since each draw- 
ing and problem, or set of answers to questions, must receive 
the approval of the instructor before the apprentice is per- 
mitted to advance to the next lesson, the quality of work 
done in no way suffers from this incentive to greater effort. 
An apprentice who is up to the schedule is permitted to do 
such other work as his instructor deems most beneficial. 


Practical Lessons in Shop Mathematics 


The lessons in shop mathematics are all clothed in the 
language of the shop. The examples given relate to some 
problems with which the apprentice comes in contact in his 
regular work. ‘They begin with the simpler elements of 
arithmetic so as to provide the necded review, and advance 
by easy steps to the more complicated mathematical prob- 
lems. They include such principles of arithmetic, algebra, 
geometry or trigonometry, as may be needed to solve the 
actual problems of a skilled mechanic in the shop. 

Advanced apprentice pupils having a previous high school 
education are first given the regular course and upon com- 
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pletion of this are given work in higher mathematics so as 
to fit them for special duties. But the regular course is de- 
signed for the average apprentice who is being prepared for 
the work, not of a mechanical engineer but that of a skilled 
mechanic in the shop. 


Method of Teaching Drawing 


The purpose of the course in drawing is to prepare the 
apprentice to read blueprints readily and intelligently and 
to be able to make sketches whenever desired. The method 


of teaching drawing differs radically from that ordinarily — 


used in technical or other schools. From the start the ap- 
prentice makes actual mechanical drawings from models or 
the actual parts of a locomotive or car. Geometrical exer- 


SANTA FE SYSTEM 
APPRENTICE SCHOOLS 


Questions of Shop Work 
Machinist Apprentices 


FEDERAL INSPECTION 
1. What are Federal Rules? Are you familiar with them? 


2. Where and how should steam gauge be located? How often should 
it be tested? 


3. Explain fully how safety valves should be set. 


4. How many gauge cocks must a locomotive have? Where located?. 
Do Federal Rules differ from Santa Fe Rules regarding gauge cocks? In 
what respect? 


5. How should brake and signal equipment be maintained and when 
tested? 


6. What is the maximum allowable lateral on engine truck wheels? 
Trailer wheels? Driving wheels? 


7. How shonld erossheads be maintained and what is the maximum a- 
mount of lateral allowable? 


8. How often should draw bar and draw bar pins between engine and 
tender be inspected? How much lost motion is allowable between engine 
and tank? 


9. Give five Government defects of driving wheels and tires that will 
cause an engine to be removed from service. 


10. Give ten other Government defects that will cause an engine to be 
removed from service. 


(Apprentice should first write the answers on arithmetic pad. 
correcting, he must print on regular drawing sheet). f 


General Questions Which the Machinist Apprentice Must Answer 


cises are introduced only as they are needed. The lessons 
are graded so that the apprentice may advance gradually 
from the simple to the complex. Each drawing must be ap- 
proved by the instructor before the apprentice takes up the 
next. In the first lesson, the apprentice is required to re- 
produce three views of the drawing of a simple object. In 
the next lesson one view is missing and must be supplied by 
the apprentice. Then comes a drawing showing a hidden 
line, later one which involves the use of the triangle: still 
later, exercises are given involving circles and arcs and the 
use of the protractor. The apprentice advances by easy steps 
and is given only one new principle at a time with sufficient 
repetition to fix the various principles firmly in mind. Suf- 
ficient instructions are given: on each lesson sheet so that 
apprentices require little assistance from the instructor. This 
makes it possible for one instructor to supervise the work of 
as many as 20 or 25 apprentices, even though all are work- 
ing on different lessons. 
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Separate Drawing Lessons for Each Trade 


The first one hundred lessons are common to apprentices 
of all trades and serve to establish general principles and to 
give the apprentice facility in lettering and in the use of 
the various instruments. The remaining hundred lessons 
of the drawing course are made applicable to each particular 
trade, there being a different set of lessons for each trade. 
All lessons apply to the work with which the apprentice must 
be made familiar. Boilermaker apprentices are given work 
in laying out; also, in calculating the strength of patches. 
Carman apprentices are given lessons relating to the repair 
of freight cars, safety appliances and A. R. A. rules of inter- 
change. So with all trades. The objects used in all draw- 


DRAW PLAN VIEW HERE. 


SANTA FE 


Make assembly drawing with two views as shown. 
Obtain all necessary dimensions from previous lessens. 
Make drawing on 11” x 17° sise sheet. 
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A Drawing Problem 


ing lessons are those which the apprentice finds in his daily 
work. He must not only know how to make an accurate 
drawing of each object or model used in the course, but must 
know where the object is used and its purpose. Most of the 
work in drawing is done with pencil rather than with ink, 
the object being not to make draftsmen, but skilled me- 
chanics who can read blueprints readily and make accurate, 
intelligent sketches. 


Developing Draftsmen 


The boy with talent in drawing is given special oppor- 
tunity, including work with ink and on tracing cloth, to de- 
velop him into a first-class draftsman. In fact, nearly every 
graduate of the course is thoroughly qualified for any draft- 
ing work that may arise, either in the shop or in the drawing 
room. Many of the draftsmen in the office of the mechanical 
engineer are graduate apprentices who have not only ability 
as draftsmen but also the practical knowledge of a trade. 
The shop drawing and sketching at each of the various 
shops and roundhouses is done by an apprentice detailed for 
such work under the supervision of the school instructor. 
Apprentices are assigned to such tasks in rotation, so that 
each may have about one month’s experience on such work. 


Synopsis of School Work 


The illustrations are suggestive of the nature of the draw- 
ing lessons, and speak for themselves. Illustrations of rep- 
resentative lessons in mathematics and of the questions which 
apprentices must answer, are also given. All of this work 
is done in the schoolroom, under the guidance and super- 
vision of the instructor. The schedule of school work for 
each trade stipulates the approximate time to be devoted to 
each class of work, this being varied, of course, according 
to the ability and progress of each apprentice. 

Each schoolroom is freely supplied not only with railway 
publications but also with literature issued by the various 
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railway supply companies relative to devices in use in thar 
particular territory. In fact, when new devices or appliances 
come out, the instructors and apprentices are often the first 
to become familiar with their installation, operation, and 
maintenance. Each school also has its reference library and 
reading table. No apprentice, however, is permitted to do 
any special work in the schoolroom unless he has completed 
the standard requirements prescribed for an apprentice of 
his age in service. 

The work outlined in the lesson sheets is supplemented by 
oral instructions given by the instructor to the apprentices, 
individually or collectively. Frequently talks or lectures are 
given by the instructor on educational or practical subjects. 
Sometimes talks are given by railway officers or by railway 
supplvmen or other experts along special lines. Occasionally 
use is made of the moving picture to show the construction 
and operation and method of making repairs to a particular 
device. 

Use is also made of working models, particularly in teach- 
ing valve motion. The school instructor works in harmony 
with the shop instructor, so that when an apprentice is work- 
ing on certain classes of shop work he may at that time or 
just previously be given work in the school which will assist 
him in mastering his work in the shop. Nothing is left un- 
done to make the instruction given in the schoolroom as 
efficient and practical and beneficial as it is possible to make 
it. Perhaps no single feature of this training system is more 
beneficial than is the opportunity given each apprentice to 
ask questions about matters in which he is interested or in 
doubt. Not only is he given the opportunity of asking ques- 


Santa Fo System 
Apprentice Scheels. 


QUESTIONS ON SHOP WORK 
CARMAN APPRENTICES 


LUBRICATION 


. How should packing for lubricating car journais be prepared? 


. What should be done with packing when it is necessary to jack up 
box to remove brass? 


. Give an outline of how a journal box should be packed to insure 
proper lubrication. 


Should water-soaked packing be reapplied? 

. Give proper method of inspecting a journal box to see that it is 
properly packed. 

. What equipment is used in packing journal boxes? 


. What do you understand by the term “hot-box?’ Name several of 
the principal causes of same. 


. What is meant by “periodical repacking” of journal boxes? 


. When changing wheels on cars what special precautions must be 
taken in regard to packing, brasses, wedges, dust guards, etc? 


. Give thé names of six parts of an assembled journal box and ‘the 
function of each. 


A Typical Sheet of Shop Work Questions for the Carman Apprentice 


tions but he is urged to do so, being assured that no matter 
how simple or uncalled for his question may appear, it will 
be answered freely and without ridicule. If the instructor 
is not prepared to answer questions offhand, he is in posi- 
tion to refer the question to someone who can give a Satis- 
factory answer. 

Two features of the school instruction differ materially 
from that given in the public schools—first, the individual 
rather than class instruction; and second, the use of the 
object itself or a model thereof rather than a blueprint or 
sketch. Nothing is taught the apprentice in the abstract 
which can be given a concrete illustration, or made directly 
applicable to the trade the apprentice is learning. 


Results from School Instruction Justifies Cost 


It is more difficult to measure the results received from 
the school instruction than those received from tke shop in- 
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struction, but they are such that it, too, more than justifies 
its cost. — ; 

The apprentices are taught to think, to use their heads 
as well as their hands. Their ability to read blueprints 
readily makes them more accurate and efficient in their shop 
work. More and better work is done by the apprentices in 
the shop because of the training received in these shop 
schools. Incidentally, a much better class of boys are at- 
tracted because of the opportunities offered in the apprentice 
schools. They, in turn, do more work and better work and 
make better mechanics than boys of lesser ability who would 
otherwise be employed. From these boys of greater fitness 
are developed not only mechanics for the rank and file, but 
men for staff duties, for foremanship and other positions of 
leadership. 


| | / 
Report of Committee on Feedwater 
Heaters’ ' 


o 


The number of feedwater heaters applied or on order up 
to May 1, 1924, is 2,123. During the current year heaters 
have been applied on 21 switching locomotives and the 
roads report savings in this service. 

The report gave a brief summary of the difficulties being 
encountered in the maintenance of both open and closed type 
heaters and the means which have been, or are being devel- 
oped to overcome them. Some of these are being overcome 
by a redesign of the parts and others by modifications in 
heater operating practice. 


Exhaust Steam Injectors 


The exhaust steam injector has been tried out on nine 
different roads in this country and on a total of 24 locomo- 
tives. The first design, of which 19 were applied, involved 
the use of levers for controlling the injector. The last five 
injectors applied are equipped with a single control valve 
somewhat like an engineer’s brake valve which distributes 
steam to pistens for operating the various valves and greatly 
simplifies the handling of the feedwater injector by the 
engine crew. 

Objections to the exhaust injector as compared with the 
feedwater heater pumps are its limited range, which is about 
the same as that of the live steam injectors, and its falling 
off in economy as the temperature of the water in the tender 
increases. One road which had a Mallet locomotive 
equipped with an exhaust steam injector in mountain ter- 
ritory, exchanged the original for one of smaller size in 
order to be able to use it continually instead of cutting it in 
and out of service. 

The road, which has the greatest number of exhaust steam 
injectors in service, reports after a two-years’ service test 
practically no trouble to get the men to operate the injectors 
as they become more familiar with them; that the superheat 
temperature obtained with the injector working exhaust steam 
is about 15 deg. less than when working the live steam in- 
jector; that the exhaust steam injector when using exhaust 
steam requires more attention than the live steam injector, 
but is as reliable as the live steam injector when in good 
condition, and that it will not blow back in the tank or work 
improperly without giving indication at the overflow. This 
road reports that the exhaust steam injector undoubtedly 
requires more terminal attention than the average live steam 
instrument because there are more parts. 

The committee states that the reports to date indicate that 
the savings made in light service are small and increase as 
the capacity of the boiler is approached. 

“Abstract of a report and a paper presented before the convention of 


the International Railway Fuel Associations held at Chicago, May 26 to 
29, 1924. 


Feedwater Purifier 


The committee finds that only one road has a purifier 
under test together with the open type feedwater heater. This 
has not been in service for a sufficient time to determine the 
full benefit. The report from this road indicates that they 
are assigned to a bad water district and are showing im- 
proved conditions when compared with locomotives not sa 
ee The feedwater enters the boilers at about 300 

eg. F. 

The purifiers are made up of cast iron bodies fitted with 
steel troughs. These troughs are filled with a series of dams. 
The feedwater passes into the purifier which is under boiler 
pressure through a standard boiler check and the water in 
going through the purifier drops some of its scaling con- 
stituents. From there it is carried to the bottom of the boiler 
barrel by two more troughs inside the boiler, one on each 
side. It has been found that a portion of the incrusting 
solids precipitate and are carried to the bottom of the barrel, 
from which they are removed through a perforated pipe 
connection to one of the blow-off cocks. The purifier troughs 
can be removed through the end of the purifier and cleaned. 

No arrangement has been made for the gases which tend 
to accelerate corrosion to be left in the steam space or auto- 
matically removed before the water goes to the boiler, other 
than that provided by an open type feedwater heater. Tests 
have been made on railways where the open type of feed- 
water heaters was standard and it is reported that from 8) 
to 90 per cent of the oxygen from the feedwater supply has 
been eliminated. 


Feedwater Heating in Terminals 


It has been conservatively estimated that 20 per cent of all 
locomotive fuel is consumed at terminals and since none of 
the fuel burned at terminals is productive from a transporta- 
tion standpoint, this loss is a serious one. That part which 
is incident to moving locomotives to and from the trains is to 
some extent unavoidable. Another terminal fuel loss is 
proportional to the time locomotives are held under steam. 
This can be lessened by giving the matter more methodical 
attention and by enlarging or rearranging locomotive termi- 
nal facilities to conserve heat in water from boilers blown 
down and return it to boilers as hot water when filled up in 
preparation for road service so that the motive power can 
move more promptly to and from the enginehouse. At least 
half the locomotive fuel consumed at terminals, however, is 
incurred in heating the water supplied to locomotive boilers 
that have been washed or refilled, and to this must be added 
the fuel burned in stationary boilers on account of the blower 
steam required by locomotives being steamed up. The extent 
of this loss depends on the temperature difference between 
water supplied to the boiler and the steam generated. 

Fuel saving can be accomplished by filling the boilers with 
a mixture of steam and hot water at such pressure and tem- 
perature that a working steam pressure can be built up in the 
locomotive before the fire is lighted. The use of otherwise 
waste steam from boilers being blown down as a heating 
medium is a straight saving and the use of live steam as a 
direct feedwater heating medium increases the quantity of 
steam supplied by the stationary boilers but eliminates the 
necessity for using stationary boiler plant steam in the stack 
blower so that all of the heat in this steam is conserved. 
Tests of this direct steaming method are now under way 
and it is proposed that the committee extend the scope of 
its work for the coming year to include a study of the 
fuel economies resulting from this method and other ap- 
proved practices for heating feed water at terminals. 

The members of the committee are E. E. Chapman, A. T. 
& S. F., chairman; E. A. Averill, Superheater Company: 
S. H. Bray, Southern Pacific; J. A. Carney, Chicago, Bur- 
lington & Quincy; V. L. Jones, New York, New Haven & 
Hartford; A. G. Hoppe, Chicago, Milwaukee & St. Paul: 
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J. M. Lammedee, Worthington Pump & Machinery Corp.; 
H. A. Macbeth, New York, Chicago & St. Louis; L. P. 
Michael, Chicago & North Western; George S. Mikles, New 
York, Ontario & Western; George E. Murray, Grand Trunk 
Western; L. G. Plant, National Boiler Washing Company, 
and J. M. Snodgrass, University of Illinois. 


Discussion , 


The discussion of this report indicated that defects in the 
design and construction of early types of feedwater heaters 
have been largely corrected in present designs. One mem- 
ber from the Southern Pacific stated that this road has 187 
feedwater heaters of the open and closed types in service, ex- 
perience showing that both types have successfully passed 
the experimental stage. The member commented particularly 
on the reduction in the number of water stops possible with 
feedwater heater equipped locomotives owing to the return 
to the tender of 1,500 gallons out of every 10,000 gallons 
of water supplied. 

P. O. Wood, assistant superintendent of motive power of 
the St. Louis-San Francisco stated that feedwater heaters of 
both types used on the Frisco are efficient, have developed 
no excessive maintenance cost, and have been in service 12 
months with very satisfactory results. He said that the closed 
type of heaters is washed once a month, this being at the 
time of the monthly inspection. Experience shows that the 
washing operation is simple and can be readily handled 
while doing the other work performed on the locomotives 
at this time. A member from the Santa Fe stated that 
operation of the closed type of heater in bad water country 
developed that the feed temperature of 240 deg. F., with a 
clean heater dropped to 205 deg. after the locomotive had 
made about 1,200 miles. 

As a result the washing period is based on mileage and 
1,200 miles has been selected as it is not desired to have the 
feedwater temperature drop below 205 deg. F. 

There was considerable discussion of the exhaust steam 
injector, J. B. Hurley of the Wabash stating that, in his ex- 
perience, the exhaust steam injector works satisfactorily as 
long as there is no change in cut-off or throttle opening. 
Otherwise water is wasted at the overflow. Mr. Hurley stated 
that the injector must be made to regulate itself automatically 
before it can be a success. Another member from the Kansas 
City Southern said that the loss of water at the overflow 
was frequently occasioned by too high a back pressure caused 
by the engineman lengthening the cut-off in anticipation of 
a grade. This was the fault of the engineman and should 
not be charged against the exhaust steam injector. 


Oil and Coal as Locomotive Fuels 
By M. C. M. Hatch 


Mechanical Superintendent, Missouri-Kansas-Texas, Dallas, Tex. 


The fuel, whether it be oil or coal, that will give the 
greatest amount of work at the draw-bar for every dollar 
expended is the one to use. When we buy a ton of coal or 
a barrel of oil, the feature of interest is the number of heat 
units obtained for the money. The average B.t.u. content 
of bituminous coal used for locomotive fuel is about 12,500 
per lb. and for oil this figure is 18,500 per lb. Oil weighs 
7% lb. per gal. and 180 gal. of oil will therefore contain 
the same number of heat units as one short ton of coal. 
Relative boiler efficiencies must be taken into account, how- 
ever, before any such comparison is of value and, from the 
best test figures available it appears that, with coal, we can 
look for a combined efficiency of about 62.5 per cent, while 
with oil this figure becomes 75 per cent. With due con- 
sideration of these relative figures the equivalent heat value 
of 2,000 lb. of coal is the same as that of 150 gal. of oil, 
The American Railway Association has recommended that, 
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in order to establish a uniform basis for comparison, a 
standard equivalent figure of 160 gal. to the ton be used. 

Locomotive boiler maintenance, when oil fired, has been 
discussed a great many times and decided opinions expressed 
to the effect that oil shortens the life of the firebox, other 
opinions being as strongly stated that this is not the case 
and that no additional expense need be feared. Personally, 
I favor the latter view. If we base our figures on the actual 
work done by the locomotive there will be no appreciable 
difference in boiler maintenance between oil and coal firing. 

The cost of converting from coal to oil burning is in- 
fluenced by numerous factors and for large modern power 
the net cost is found to be about $1,500 a locomotive. It is 
not easy to determine exactly what will happen to operating 
costs if oil be substituted for coal. Fewer engines will be 
needed to handle a given tonnage or the same number can 
handle a greater tonnage. Locomotives can stay out of the 
enginehouse a greater proportion of the time and long runs 
are possible that could not be made with coal. For example, 
the M.-K.-T. is running large Pacifics through in heavy, fast 


Coal Cost Per Ne? Ton - Dollars 


/ 2 
Oil Cost Fer Bbl. -Dollars 


Curve Showing “Balance” Prices Between Fuel Oil Per Bbi. and 
Coal Per Net Ton, Both on the Locomotive Tender 


passenger service from Franklin, Mo., to San Antonio, Tex., 


- 


a distance of 876 miles, tive crews handling the engine. . 
With this long run in effect for several months, the results . 


attained have been most satisfactory. 

For any railroad contemplating the possibility of a change- 
over from coal to oil or the necessity of changing back 
from oil to coal, the thing to be determined is the balance 
in price between the two fuels. With coal at $5 a ton, on the 
tender, what price oil per barrel will develop the same 
amount of work or, with $1.25 oil how much should one 
pay for coal before seriously considering a change? The 


curve shown indicates, in a general way, where this balance ~ 


will fall. This has been calculated on the basis of a careful 
consideration of all the factors involved. For all practical 
purposes, this curve shows that when the price of oil per 
barrel on the tender decreases to less than one-third the price 
of coal per ton on the tender the changeover from coal to 
oil or the reverse should be considered. This curve was 
drawn with the due consideration of relative boiler efficiea- 
‘cles, stand-by and other losses. 
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aintenance the Key to Hot Box Prevention” 


Thorough Inspection/Enables the Carman to Anticipate 


E a a Trouble 


NE E a E By M. S. Roberts 


vag E 
HE subject of hot boxes is an old one, as old as the 
T railroads, but, unfortunately, forever new. Hot boxes 
will undoubtedly be a source of serious trouble until 
there is a radical improvement in the design of journal bear- 
ings and journal boxes. Such a change will involve great 
expenditures, almost prohibitive at this time. | 

The problem which railroad mechanical department super- 
vising officers have to face is, therefore, means and methods 
by which the present standard parts can be maintained so 
that hot boxes will be kept at a minimum. 

Contrary to ideas too frequently expressed by men who 
should know better, every hot box has a cause. And it is a 
waste of time to explain causes after the event when in most 
every case the event would not happen had proper preventive 
measures been taken. | 

The suggestions to be given are based on actual experience 
covering several years in close contact with this subject at 
one of the largest terminals in the country where every kind 
of traffic is handled in large quantities, and are treated under 
three general headings. 


Regular Inspection of Journal Boxes and Contained 
Parts, Including the Packing 


First—Passenger cars in through service.—Such cars must 
be inspected carefully at each originating terminal. If any 
box is found to be hot or above a good running heat upon 
arrival of the train, such box must be chalk marked for 
special attention when the train is placed in the storage vard. 
There may be a condition gradually becoming serious which 
will be caught in this manner, which might otherwise he over- 
looked when the regular vard inspection is made later after 
the journals have had time to become cold. In the storage 
vard close attention is given to the condition of all parts from 
the journal hox itself through all the contained parts to the 

* Awarded first prize in competition on hot box prevention which closed 


March 1, 1924. The prize awards were announced in the Railway Mechanical 
Engineer for July, 1924. 
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packing. The following details are covered: Fit of journal 
box in pedestal; journal, especially its size; journal bearing 
lining and packing. In case of the slightest doubt as to the 
condition of the journal bearing the box should be jacked, 
bearing removed and inspected. Before the box is jacked 
down again, the fit of journal bearing wedge on roof of box 
should be checked. The packing must not be allowed to 
remain in box if it is dirty or partially destroyed. If it is in 
good condition, it must be leveled all the way back and, if dry, 
given a small amount of free oil. 

Second—Passenger cars in local service.—1If all such cars 
are given the thorough inspection and attention outlined 
above (for cars in through service, once each week), it has 
been found that they will run with almost no trouble. The 
inspector indicates time and place of such inspection with a 
suitable chalk mark on the needle beam of the car. This 
facilitates the work and insures against cars being cared for 
within or beyond the prescribed period. 

In very cold weather it is important that extra men be 
assigned to assist the regular force of box packers and in- 
spectors. More time is needed to loosen up the waste which is 
sometimes found partly frozen, and more repacking is neces- 
sary at such times. It is also important to open the boxes of 
local cars more frequently than once a week in the cold 
weather, not only because of the danger of frozen packing, 
but also to replace packing which is removed by irresponsible 
or mischievous persons for the purposes of starting fires or 
thawing out steam pipes. 


Condition of Journals, Bearings, Boxes, Wedges, Etc., 
When Wheels Are Changed 


When it is necessary to change wheels, the most careful 
attention is given to those parts mentioned in the above 
title. Standard practices of the railroad (which are more 
rigid in these respects than the A. R. A. rules) are used to 
check journal measurements; that is, diameter of journal, 
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length of journal, thickness of collar and whether straight 
or tapered. But the condition of the surface of the journal 
is of the utmost importance and here is where the greatest 
of care has to be taken. If there are any marks on the 
journal which cannot be removed with medium sand paper, 
the journal must be trued. Under no circumstances is the 
use of emery cloth on journals permitted. Second hand 
journal bearings are never used when wheels are changed. 
The lining of the new bearing is filed in order to insure 
removal of any abrasive particles from its surface. The 
bearing is also spotted to the journal in order to Insure an 
initial crown bearing. At the time the wheels are changed, 
the pedestal bearing of journal box is checked and, if the 
amount of play between pedestal and box is excessive, neces- 
sary corrections are made. 

Another item taken care of at this time is the bearing 
between roof of journal box and crown of journal bearing 
wedge. The importance of providing a lateral rocking sur- 
face between these two parts is frequently overlooked. In 
connection with this job, the condition of the other boxes on 
the car which is receiving the new wheels is carefully noted 
and whatever may be necessary to put the car in first-class 
running condition is done. Of course, the boxes of the new 
wheels are packed with new dope and frequently it is found 
advisable to repack the entire set of boxes. A final check of 
the shop work on wheels is made by inspecting the boxes 
of the new wheels immediately after the car is moved to the 
storage yard for its make-up in a train. If the work has 
not been done properly, one or both of the new journals will 
show signs of heating even in this comparatively short 
movement. 


Preparation of Journal Box Packing 


It is not the purpose of this article to discuss comparative 
merits of various types of journal box packing, the assump- 
tion being that good waste, with proper resiliency and of 
high capillary power, is being furnished. However, the 
proper soaking and draining of the dope is a most essential 
factor in the matter of satisfactory journal box conditions, 
and, therefore, care must be taken to have this work done 
in accordance with the well-known standard practice. The 
importance of properly applying dope to journal boxes 
should not be overlooked, for the finest of material cannot 
function if it is not placed so that it can transmit the great- 
est possible amount of oil to the surface of the journal. 

Cars in through passenger service should be repacked every 
four to six months and one of these times should certainly 
be just before the beginning of winter. Cars in local service 
should be repacked every six months if possible. 


Freight Train Cars 


The foregoing discussion has dealt altogether with the 
handling of passenger equipment. Such careful attention 
cannot necessarily be given to freight equipment, but an effort 
should be made to handle such equipment in the same general 


manner because the loss of money due to delayed shipments. 


can be, and frequently is, very great. Freight cars in order 
to be in good condition for a long run must be right leaving 
the originating point. It is, therefore, essential that they 
be carefully inspected immediately on arrival at which time 
any bad journals will be most easily found. In this manner 
cars requiring a change of wheels can be put on the repair 
track as soon as they are empty, instead of being reloaded 
and later cut out when half way over the division and then 
returned for a change of wheels. All journal boxes on out- 
going trains should have the covers raised, journals and 
brasses inspected, packing adjusted or renewed if necessary, 
and some free oil added, as this is nearly always needed. 

At intermediate terminals a running inspection is fre- 
quently all that can be made, but usually anv car which is 
getting into a condition where trouble is imminent can be 
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detected and taken out of the train for change of wheels. In 
some cases a change of journal bearing or repacking of the 
box will prevent further trouble. 


Conclusion 


In the foregoing article an endeavor has been made to 
touch upon the most important considerations in connection 
with hot box prevention. Perhaps nothing new has been 
said, but too much emphasis cannot be laid upon the im- 
portance of close inspection, honest maintenance and the use 
of first-class materials in the never-ending effort to keep 
hot boxes at the lowest possible minimum. 


Aai Can Er pole ails 


/Relation of Key Connection' to 
Coupler Action ~ 
By C. R. Harding 


Consulting Engineer, Southern Pacific Company 


T is an axiom of mechanics that relative angular move- 

ment between two connected members cannot take place 
unless the connection is sufficiently flexible. The old riveted 
wrought draft yoke was inflexibly connected through the 
coupler butt and the failure of this riveted connection was a 
frequent cause of break-in-twos. A glance at Fig. 1 shows 
the tremendous leverage which is exerted upon the two 


Fig. 1—Showlng Leverage Exerted on Rivets by Side Swing 


closely spaced 114 in. yoke rivets at every side swing of the 


coupler. 

Vertical movement of the coupler tends to spread and 
bend the riveted yoke and to stretch the rivets as shown in: 
Fig. 2. 


The adoption of the present standard horizontal coupler: 
key provided a device which solved the greater number of 


the problems involved in the development of an efficient 
connection between the coupler and the draft yoke. 


Fig. 2—Vertical Movement Spreads Yoke and Stretches Rivets 
amount of clearance in the coupler shank key slot. This 
means merely the substitution of flexibility through the loose 
connection of the related parts instead of a form of connec- 
tion which would have produced a true radial device. 


Nevertheless the horizontal key has proved remarkably 


satisfactory in the performance of its various functions. 
The substitution of a vertical key or pin for the present 
horizontal key has frequently been proposed but before 
seriously considering a permitted departure from the exist- 
ing standard connection, it would appear well to bear in 
mind that the horizontal key has other important functions 


than merely providing an effective tension connection between» 


For the- 
sidewise movement illustrated in Fig. 1 it provided a certain. 


„ar 
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the coupler and yoke. It certainly serves as the simplest 
means of maintaining the coupler shank in its proper 
position and affords in itself an adequate guide without the 
necessity for additional carriers, bolted or otherwise. The 
horizontal key also provides a positive emergency connection 
which comes into action in the event of yoke or draft gear 
breakage or of excessive wear. Surveys on old equipment 
show that almost invariably the coupler key frequently makes 
contact against the forward ends of the sill slots. The 
elimination of this safety stop might conceivably result in 
a great increase in the number of break-in-twos. The present 
horizontal key provides adequately for the vertical angular 
movement of the coupler, as the clearance in the key slot 
permits the key to angle slightly with reference to the yoke 
and also permits the coupler to move through an equal angle 
with reference to the key. This is shown in Fig. 3. 

Any vertical key device with which the writer is familiar 


Fig. 3—The Horizontal Key Provides Adequately for Vertical 
Angular Movement 


does not provide full key bearing under vertical coupler 
movement. Standard practice requires a clearance of 34 in. 
between the top of the coupler shank and the striking plate. 
Sagging or worn coupler carrier irons might easily permit 
an appreciable movement below the horizontal plane. 
Vertical movement results when the car ahead enters or 
leaves a grade and also when empty and loaded cars are 
coupled together or where the coupler of one car is at the 
maximum height while the other is down to the permissible 
minimum. The behavior of a vertical keyed coupler under 
these circumstances is shown in Fig. 4. 

The present A.R.A. standard 6-in. by 114-in. horizontal 
coupler key meets all the requirements of service with the 
exception of the following theoretically desirable features: 

(A) Under pull with the coupler angled horizontally, one 
side of the yoke is subjected to greater stress than the other. 
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ba Contact Posts Shown thus * 
Fig. 4—Showing Lack of Key Bearing in Vertical Key Connection 


(B) Under pull with the coupler angled horizontally, the 
bearing between key and coupler is to one side of the coupler. 

(C) Under buff shocks with the coupler angled horizon- 
tally, there is not an evenly distributed bearing of the coupler 
butt on the draft gear. 

So far as known, no practical difficulty has ever arisen on 
account of the above theoretical objections. 

With the vertical key coupler, the following conditions 
will be obtained: 

(A) Under pull with the coupler angled vertically, one 
arm of the yoke is subjected to greater stress than the other. 

(B) Under pull with the coupler angled vertically, the 
bearing between key and coupler is either at the top or bottom 
of the coupler. 

(C) Under buff shocks with the coupler angled vertically, 
there is not an evenly distributed bearing of the coupler 
butt on the draft gear. 


The complete requirements for a coupler which shall 
accommodate itself to all service movements seem to be 
these: The use of a horizontal key for the purpose of main- 
taining the shank of the coupler in its proper position, and 
to provide a positive emergency connection between the 
coupler and the car underframe in the event of yoke or draft 
gear breakage; the maintenance of substantially uniform 
stress under pull in the key and both arms of the yoke regard- 
less of coupler angularity, and the maintenance of substan- 
tially uniform contact between the coupler butt and the draft 
gear under buff regardless of coupler angularity. 


Portable Trimming Saws 
By E. A. Murray 


"THE two illustrations accompanying this article show the 

general construction and the use of two types of portable 
air operated circular saws which have been developed for 
use in trimming the ends from roof and door boards in wood 
car repair work. The simplicity of construction and the 


Si 


The Large Portable Saw Effects a Great Saving in Time on Jobs 
Like This 


adaptability of this device should particularly appeal to the 
car repair foreman, not to mention its time-saving possibili- 
ties. The illustration showing the larger of the two saws in 
use for trimming roof board ends gives an idea of the ease 


The Light Weight Pneumatic Saw ts a Handy Tool for Trimming 
Door Board Ends 


with which this work may be accomplished. This operation 
alone formerly required 80 minutes when using a hand-saw. 
and by the use of the portable saw, the time has been re- 
duced to 25 minutes. 
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Burlington Dismantles Cars at Eo 
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Total Unit Cost of Scrapping 300 Steel Gondolas Amounts to 
Slightly Less Than $16 per Car 


FEATURE of unusual interest in connection with the 
A scrapping of 300 steel gondolas, series 187,000, for the 
Chicago, Burlington & Quincy, was the arrangement 
to have their work done at the recently completed Eola scrap 
dock under the supervision of the Aurora, Ill., stores de- 


Scrap Sills Loaded on Car Ready for Delivery to the Dealer 


partment. There was no intention to intrude on the province 
of the mechanical department in assigning this work to 
the stores department but in this case it happened that both 
the space and crane facilities for expeditious handling of the 
work were available at Eola, whereas the cars could not be 
scrapped in car shops and rip tracks on the system without 
interfering with normal repair work. 

There are several other reasons why it is a paying proposi- 
tion to have this work done at the Eola reclamation plant. In 
the first place, the provision of ample crane service enables 


the trucks to be piled four or even six high, as shown in the 
illustrations, with a resultant big saving in ground space. 
Moreover, by cutting up the cars right at the scrap dock where 
all scrap must eventually be received before delivery to scrap 
dealers, at least one handling of the scrap is saved. All 
usable material is also segregated at the scrap dock, from 
which it can be shipped to various points on the system as 
required. Last but not least, the work of scrapping the cars 
is being done at less expense at Eola than would be required 
at most car shops and rip tracks, owing to the development of 


Car Bodies Are Set on the Ground Ten at a Time for Cutting Up 
specialists who have greatly cut down the time required for 


the various operations. 


Description of Dismantling Operations 


The work of dismantling cars is done by one foreman and 
a force of seven men, this force consisting of two operators 


Space is Saved by Piling the Trucks Six High 
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with oxyacetylene cutting torches, two operators with one- 
man rivet busters, two men who follow up the rivet busters 
and separate the car members, and one man who sorts out 
the usable material for the magnet. There is also a crane 
man and a ground man, a portion of whose time is charged 
to scrapping the cars. The cars are scrapped 10 at a time 
and the first 30 cars required 12 days, or an average of four 
days for each series of 10 cars. When a new series of cars is 
brought in, the entire force helps in disconnecting the trucks 
and placing the car bodies, after which each of the men 
takes up his own particular duties. 

The first operation consists of lifting the car bodies from 
the trucks and placing them with the scrap dock crane on 


Side Sections Cut with the Acetylene Torch Are Shown in the 
Foreground 


the ground where they can be readily reached for cutting up. 
The trucks are then picked up by the crane from the track 
and piled four, or in some cases even six high. The trucks 
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and piled in scrap cars for delivery to the dealers. The 
center sills in these cars are practically all rusted out, but 
sound sections are cut out with the oxyacetylene torch and the 
channels saved for splices in steel center sills of other cars 
undergoing repairs at various shops on the system. 

A detailed analysis of the cost of dismantling a single 


The Entire Operation is Conducted within Reach of the Scrap 
Dock Crane 


series of 10 cars is given in the attached table in which all 
items of expense are covered except overhead costs for the 
crane facilities and ground occupied. It takes on the average 
35 min. to lift and place the 10 car bodies and 65 min. to 
pick up the 20 trucks from the dock and. pile them four 
high on the ground. The ground man referred to in the 


_Car Bodies Are Readily Removed from the Trucks and Placed for Cutting Up, with the Scrap Dock Crane 


are removed intact and not dismantled as they are to be used 
' again in the construction of new cars. After placing the car 
bodies, they are cut apart along the dotted lines indicated in 
the sketch, the various sections then being readily handled 


analysis is provided largely in the interests of safety to give 
signal indications to the crane operator and to see that no 
one is injured in hadita the materiak-- 

Referring to the analysis it will be noticed that the total 


_ æ 
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cost of lifting the 10 car bodies was $1.45 and picking up 
and piling the trucks $2.71. The labor cost of cutting the 
bodies apart amounted to $80.15 with the additional sub- 
stantial charge of $60.45 for oxvgen and acetylene gas. The 
grand total cost for the 10 cars was $158.76 or a unit cost 
of $15.88 per car. The scrap was sold for $882.01, the value 
of the good material reclaimed being $152.00 and the value 


Car Bodies Are Cut with the Acetylene Torch Along the 
Broken Lines 


of material needing repair $681.68, making a total of 
$2,715.69. The difference between the value of scrap and 
reclaimed material in these cars and the cost of dismantling 
them was therefore $2,556.93 or $255.69 per car. 

Cost oF DISMANTLING TEN STEEL GonpoLas AT Eora RECLAMATION PLANT 


Lifting car bodies from trucks and placing on the dock, 
using the crane. 


35*min. current for crane........... at $1.45 per hr. $ .84 
35 min. crane operator ...oooo...... at .60 per hr. .35 
35 min. ground man +.......o..o...... at .35 per hr. 26 


$1.45 
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Picking up the trucks from the dock and piling four high 
on the ground. 
65 min. current for the crane....... at $1.45 per hr. $1.57 
65 min. crane operator .....o..o.o... at .60 per hr. 65 
CS min. ground an .....ooooo.oo... at .45 per br. .49 
2.71 
Labor cost of cutting apart and stripping good material 
from car body. 
107 hours laborer ......o..oooo.o.»... at $0.40 per hr. $42.80 
83 bours laborer .....oooooo.ooo.o.. at .45 per hr. 37.35 
80.15 
Material. 
13 tanks oxygen, 2,860 cu. ft...... at $1.60 hd. cu. ft. $45.76 
2 tanks acetylene, 544 cu. ft...... at 2.70 hd.cu.ft. 14.69 
60.45 
Supervision. 
Foreman 28 hourS.......ooooooo.o... at $0.50 per hr. $14.00 
14.00 
Grand total. ii $158.76 
TOLAL-COSE PEE AAA E A ele 15.88 
Credits. 
Value of scrap sold... isis a $882.01 
Value of good material reclaimed.........oo.ooooo.. 152.00 
Value of material needing Tepall.......oooooo.oooo». 681.68 
2,715.69 
Cost of idismantinRnaiii oa irp inek i Erinn 158.76 
Net saving for TOCA AS AAA $2,556.93 
Net saving for A ecs Guanes te Seiten ely 255.69 


Photographs and data presented in this article are made 
available through the courtesy of C. J. Mackie, storekeeper of 
the Chicago, Burlington & Quincy at Aurora, Ill., directly in 
charge of the Eola reclamation plant. 
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v Improvements in Passenger Car)Construction — 


Work of Building and Maintenance May Be Facilitated by Adopting 
Uniform Equipment Designs 


By C. E. Barba 


cost of haulage unless the total load is within the limits 

of the capabilities of the prime mover. This seems to 
be true so long as we neglect the factor of speed. Rapid 
acceleration and retardation, however, demand the lowest 
weight consistent with comfort and safety. 

To obtain reliability, safety and strength with economy 
are the ends sought. These features are usually obtained by 
the introduction of load-carrying side members, supported by 
an underframe capable of sustaining end shocks, a roof con- 
struction that will sustain the weight of the car body and 
an end construction which will resist telescopic action. There 
are, therefore, a number of ideals to be considered in up-to- 
date equipment. 

A unit section between side posts should be adopted 
comprising two or three windows to enable the designer to 
obtain cars of various standard lengths by the addition or 
elimination of these units. 


Fe cost of ha weight of passenger equipment affects the 


Importance of Underframe Construction 


The underframe is the great vital feature of passenger 
equipment. Upon it depends the success or failure of the 
design more than any of the other members. The present 
designs of underframes may be divided into two classes of 
load transference: First, those distinguished by the absence 
of all bolsters, in which the static lading is all transferred 
at various intermediate points to the center sills, which in 


*A brief abstract of a paper presented at a meeting of the New England 
Railway Club, Boston, Mass., April 8, 1924, 


turn places it directly upon the center plates which are riveted 
to them. This type presupposes a strong center sill and may 
make use of a weaker side girder. The second class is those 
in which all the sills carry the load to a bolster. This type 
is characteristic of a majority of the equipment now in service. 

The first type lends itself particularly to those cars which 
have side doors, such as the postal and baggage types. A 
support may be placed directly under the aperture for load 
transference to the center sills and the side will not need 
to be strengthened by a frame construction carrying the load 
up to the eaves and over the door. 

The underframe member should be standardized by design- 
ing for the maximum length of car and, when reducing the 
length for shorter cars, a central unit may be removed and, 
when advisable, the thickness of the cover plates reduced. 

The riveting can be anything that is consistent with good 
design, but in the central unit section it must be a constant 
function of the distance between posts so that the removal 
of such a unit will not alter the spacing. The underframe 
should be built with a view to clearances required for both 
steam and electric service and hence designed to take either 
motor or trailer truck. 

Likewise, the standardization and location of equipment 
hangers, battery boxes, steam and air piping, brake rigging 
and false floor construction require most careful considera- 
tion, as the variety of installations, the initial cost of applica- 
tion and subsequent maintenance are out of all proportion 
for the services intended. 

The adoption of a standard end, including the platform 
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and vestibules, should be given consideration. The anti- 
telescopic features should be simplified and increased by 
transferring more of the load to the side members. 


Standard End and Roof Construction 


The form of roof construction best adapted for strength, 
lightness and ease of repairs is one of a semi-circular con- 
struction. U-shaped carlines are preferable, with steel sheets 
rolled to conform thereto. All joints should be covered with 
splice plates. 


To facilitate a more rigid end construction, it is suggested 
that the present form of hood construction be eliminated and 
the semi-circular roof continued to the end of the vestibules. 
This would enable the application of a semi-circular, channel 
shaped pressing to be applied to the end of the roof and 
attached to the vestibule, which undoubtedly would decrease 
the wind resistance. 


The elimination of the so-called “clear-story,” or upper 
deck, is recommended as it is no longer required for the 
purposes for which it was originally intended. Its primary 
purpose was for the suspension of oil lamps and its sec- 
ondary purpose for ventilation. This form of construction is 
expensive, considering sash frames, sash, screens, deck plate, 
carlines and inside mouldings. The elimination of all of 
these items, with the exception of a modification of the car- 
line to conform to a semi-circular roof, decreases the weight, 
increases the strength of the roof as a whole, and assists in 
maintenance. 


Change the Location of the Belt Rail 


The present location of the belt rail where it is on the 
outside of the side sheets below the window sill should be 
eliminated by applying the rail in pressed recesses in the side 
posts, the depth of the recess being equivalent to the thickness 
of the belt rail. 


Such an arrangement would permit the procurement ot 
level side sheets to cover one panel only, or from the center 
line of one post to another with reasonable clearance be- 
tween. The splice plate to cover would consist of both the 
post cover between the window openings and the joint of 
the side sheets, extending from the letter board to the bottom 
of the side sill. This feature has a two-fold purpose; 
namely, to do away with buckles in the side sheets covering 
two or more panels, and to facilitate repairs when the car 
has been wrecked or side swiped. 

The window openings in the side frame may vary for 
construction purposes from 14 in. to 34 in. both in length 
and width, as the use of either an aluminum or pressed 
steel window frame, having suitable flanges and applied 
from the outside, will take care of these variations. This 
form of construction would require a stationary sash, thus 
eliminating all hardware and furring strips. The latter is 
quite awkward to apply on account of the location. 


? 


Proper System of Ventilation and Seating 


A ventilating system to take care of the conditions pre- 
viously outlined should be provided, as undoubtedly more 
attention has been given in the past to the development of 
heating passenger coaches than to ventilation. These subjects 
are closely interwoven and they should be considered together 
instead of separately. 


In this connection, it might be well to mention for those 
directly interested in the subject of ventilation and heating 
of railway passenger cars that an exhaustive study on this 
subject was presented by K. F. Nystrom, engineer of design, 
Chicago, Milwaukee & St. Paul, before the Canadian Rail- 
way Club of Montreal, Canada, on February 12, 1924.7 

The reversible seats now in common use should also be 


tAn abstract of Mr. Nystrom’s paper was published in the March and 
April, 1924, numbers of the Railuay Mechanical Engincer. 
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eliminated, thereby simplifying not only the construction, 
but likewise their application, substituting instead seats 
placed back-to-back. This would permit the application 
of a steel gusset between the seat backs and attaching them 


. to the side post and floor support of the underframe. This 


form of construction would increase the transverse stiffness 
of the side framing and prevent in a large measure the buck- 
ling of the side members due to collision. 


All interior finish should be made up of veneer, the core 
of which should be fireproof. The present practice of hav- 
ing a steel inside finish involves considerable labor for its 
application and necessitates lining for seasonable climates 
and adds nothing to the strength of the car body as a whole. 


Why the All-Steel Car? 


Theories have been advanced that the ethics of the service 
demand an all-steel car. Why? In tunnel service the 
danger from fires is greater than from collision and the 
necessity: for non-collapsible fireproof cars for such service 
is evident. On the other hand, the necessity for cars of this 
type is just as important for our long distance, high speed 
service, where luxurious buffet, dining, parlor and sleeping 
cars have provided comforts at the expense of increased 
weight. To meet the requirements of these fast schedules 
with heavy trains, the modern passenger locomotive of large 
tractive force has been developed. Considerations of safety 
demand that the passenger equipment of such a train be of 
uniform strength, capable of resisting the greater shocks 
in service and accident due to the greatly increased kinetic 
energy of the moving unit. 


The past twenty-one vears have demonstrated that all- 
steel cars may be modified to the extent of using wood in some 
form for the inside finish, without destroying the advantage 
a steel coach offers as a measure of safety. 


The design of the saloon and lavatories should be simplified 
to be built either single or in combination with switch lockers 
and water coolers. The cost of manufacture of enclosures of 
this character, when they are made of steel and adhere to the 
finish required as part of the interior arrangement, is not 
consistent with productive methods now in vogue. 


Standard Type Battery Boxes and Flooring 


The size and type of battery boxes could be standardized, 
provided the size of batteries, irrespective of the system used, 
were alike. It is also considered good practice to have 
one size of battery box for all passenger cars, the size to be 
determined by the maximum number of batteries to be used 
on any one car. 


Since the usual type of flooring consists of some plastic 
medium laid on corrugated, keystone or other forms of metal 
sheets, its life depends largely on the mixture. Wear in the 
aisle is inevitable and it is proposed to lay the width of the 
aisle separate from the rest of the floor by placing narrow 
strips of asphaltum between the aisle proper and the main 
floor. Such an arrangement will facilitate the re-laying and 
take care of expansion and contraction in a transverse 
direction. 


Standard Methods of Painting 


All railroads are interested in securing the maximum rev- 
enue from their equipment which technically, means no shop- 
ping. This introduces a problem of drying paint, which has 
not been given the attention that such a subject requires. Co- 
operation with the manufacturers relative to the introduction 
of a system that will minimize the time required for drving 
is desirable. Furthermore, it is not believed that the control 
of temperatures for air drving solves the problem from a 
productive standpoint. 


Drying ovens are a necessity as the following figures would 
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seem to indicate. This is the actual time for drying one coat 


only. 
Air drying Oven drying 
time, hours time, hours 
Primer oo is a 24 3 
Putty and glad... ... 9.0... 24 3 
Surfacer .......oooooooooo omo. mo.roo. 12 3 
Color TB e E be eetas ss 24 3 
Varmish AAA wR RASS 24 3 


This system eliminates all weather conditions, extra pick- 
up work due to dirt or abrasions and provides for a con- 
tinuation of the subsequent processes. Under present con- 
ditions air dried painting requires attention approximately 
every eighteen months, whereas with the oven the life and 
Jurability has been increased two and one-third times. 


Importance of Proper Design 


The success of any equipment depends on the design, but 
unfortunately the lack of time usually available between 
starting the design and the placing of an order has seriously 
hampered some designers. The resulting trouble in the shop 
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owing to oversight in design, has given the subject a black 
eye on some roads. 

It is unfortunate that the managements do not usually 
foresee the difficulties involved in such a problem, and allow 
at least a year to the designers to evolve a design which will 
not only be satisfactory for the initial order, but from which 
future orders of cars of different lengths and character can be 
constructed more expeditiously. The research work necessary 
to determine the possibilities of an all-steel equipment, for 
ease of manufacture and maintenance is enormous, but 
undoubtedly the labor thus spent is well repaid by the 
decreased cost of maintenance and interchangeability, so 
that after the first development any type of car can be de- 
signed at short notice with a larger degree of accuracy than 
has ever before been attempted. 

The ideal car will never be built, but the lighter car of 
simple and easy, though sturdy construction that will carry 
the greatest number of passengers most comfortably on the 
least number of journals and always be ready to serve, is 
the type of car desired. 


Application of Micrometers/in Railway Shops 


The Output and Quality of Work in the Car Shop is Improved by 


Their Intelligent Use | | 
Part | y no TNR t pe em. 
ae 7 ae a l te 
By M. H. Williams f A 


to supply him with machine tools that are up to date in so 
far as design and strength are concerned and they should 
be kept in the best of condition. It is unfortunate that the 
railways are not always in a position financially to discard 


R order that a man may work economically it is necessary 


Proper Way to Apply Inside Micrometer Calipers When Measuring 
the Bore of a Wheel 


machine tools every time a more modern design is brought 
out by the manufacturers. It is, however, a very open ques- 
tion if, in most railway shops, money could not be spent to 
better advantage for the purpose of improving the minor de- 
vices, hand tools, gages, fixtures, etc., than for the modern 
machine tools such as lathes, planers, shapers and other neces- 
sary machines. 

The more advanced railway shops endeavor to arrange the 
work and supply measuring devices so that the machine 
operators do not have the occasion to leave their stations for 
the purpose of taking measurements. This makes it possible 
for the operators to increase the output by passing from one 
job to another with a minimum delay, and while the invest- 
ment in the smaller devices is increased, the investment in the 
more costly machine tools is reduced because fewer are 
required. 

Providing the necessary measuring equipment has made it 
possible to set limits or tolerances to govern the amount that 
should be allowed for the various grades of fitting according 
to the most modern practices. These limits should preferably 
be given in thousandths of an inch and are generally meas- 
ured with micrometer calipers. There is no question but that 
limits should be set to govern the amount that should be 
allowed for drive and running fits for all motion parts of the 
locomotive. Without the use of micrometers and a few 
gages it is hardly possible to accomplish the desired results 
either when setting the limits or in the shops when working to 
them. 


Measuring Car Wheels and Axles 


It is estimated that 75 per cent of the new car axles turned 
and the wheels bored by car manufacturing concerns are 
measured with micrometers. Several railway shops are fol- 
lowing this practice when repairing these parts. The gen- 
eral plan followed when repairing car wheels and axles in 
micrometer equipped repair shops are as follows. When 
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repairing the axles, the journals and the wheel seats are 
turned barely enough to remove the low spots and true the 
surface without respect to their diameters. The lathe hand 
rarely makes use of calipers when turning. The wheel seat 
is then measured, either when in the lathe or after removal, 
with micrometers similar in general design to that shown in 
Fig. 1. The practice is to measure each individual wheel seat 
at both ends and at the middle, thus making a total of six 
measurements on each axle. The average diameter of each 
is then marked with chalk on the axle adjacent to the seat. If 
the measurements made on a single wheel seat do not vary 
more than .004 in. the axle is considered satisfactory. If 
there is a greater variation, the axle is again turned. Owing 
to the large number of measurements that must be made in a 
day’s work, attachments are, to good advantage, added to the 
regular micrometers in order to reduce to a minimum the time 
required for each measurement. These special micrometers 
shown in Fig. 1 are made up of the regular commercial 
article, to which is added the arm 4, holding the squaring 
anvil B, which is set exactly square with the regular caliper 
anvil and screw. The gage points C, D, E and F are made so 
that the distance from the center line of the anvil and the 
screw is approximately equal to the radius of the axle to be 
measured. For a caliper having a range from six to seven 
inches, the faces of these points are spaced from the center 
line of the caliper frame 3 1/16 in., 3 3/16 in., 3 5/16 in. 
and 3 7/16 in. In order that these points will be properly 
located, each is provided with a spring detent that engages in 
a single conical hole drilled in the micrometer frame shown 
at G. When the desired gage point is moved to the proper 
location its detent drops into the conical hole which holds it 
in place. The purpose of these gage points is to insure the 
caliper being set so that the anvil and the micrometer screw 
will come central with the center line of the axle. When 


measuring an axle between 6% in. and 634 in. diameter 
the gage point for that diameter is moved so the detent is in 
the conical hole. 


Placed on this size of axle with the gage 


Fig. 1—Micrometer Caliper with Special Attachment for Measuring 
Wheel Seats on Axles 


point resting against the axle at once sets the caliper so the 
anvil and the screw are practically in line with the center 
line of the axle. The possible error is about 1% in. on each 
side of the center line. The anvil and screw being each 14 in. 
in diameter, this amount off center does not affect the meas- 
urements. This is illustrated in Fig. 2. Circles 6 in., 6% 
in., 614 in., 634 in. and 7 in. in diameter are shown, each 
resting against the anvil H. Each circle also rests against 
one of the gage point surfaces. 

A micrometer equipped with these gage points, in measur- 
ing eliminates all moving of the caliper up and down or feel- 
ing for the proper location. When measuring, the anvil and 
the squaring point B are held against the axle, also the gage 
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points C, D, E, or F rest on the axle. Under this condition 
the caliper is located square with the axle, and the anvil and 
the screw are approximately in line with its center. Owing 
to this setting it is only necessary, when making a measure- 
ment, to turn the micrometer screw to the axle, remove the 
caliper and read the sizes. An inspector accustomed to the 
use of the caliper can readily make the six measurements 
required on one axle and also mark the sizes on each in 
14 min., which will be found less than the time required meas- 
uring with machinist’s calipers. The sizes marked with 
chalk on the axles are made use of when boring the wheels. 


Advantages of Micrometer Calipers 


There are four principal advantages in using micrometer 
calipers as compared with machinist's calipers or snap gages. 
These are the general toning up of the shop, the superior fit- 


Fig. 2—Diagram Showing How the Anvil and the Screw of the 
Caliper Are Practically in Line With the Center of the Axle. 


ting of the axles in the wheels, less time required to caliper, 
and time saved when boring the wheels. We will now con- 
sider these points in the order mentioned. 

Toning up of the shop—Calipering and measuring each 
wheel seat at three points with micrometer calipers, at once 
shows up defects in turning or defects in the axle lathes. 
These machines receive very hard usage owing to the low cost 
of doing this work and the large output demanded. The wear 
on the bed or ways must, of necessity, be excessive, especially 
where the journals are burnished. This is very undesirable 
owing to the possibility of not fitting the wheel in a proper 
manner. A taper or irregular wheel seat will not make a 
proper force fit in a wheel that has been bored straight. 

To turn each wheel seat to an exact diameter from end to 
end adds greatly to the costs and is a refinement which in the 
light of past experience is not warranted. There is, however, 
a limit of taper that can be allowed which in a number of 
shops has been set at .004 in. That is, one end of a seat may 
be .004 in. larger than the opposite end, which is considered 
perfectly safe for cast iron wheels and in most cases for steel 
wheels, although a closer limit is desirable for the latter. 
Measuring each axle with micrometers as it comes from the 
lathe at once shows if the turning has been done in a proper 
manner. If not turned within the limits it goes back for 
another turning. Under this condition the lathe operator 
knows just what he must do and the question of individual 
judgment between the lathe operator and the person in- 
specting is entirely eliminated. 

Another point enters here. As previously mentioned, axle 
lathes are subject to excessive wear and are liable to get out 
of true, or the lathe centers may become worn. Either con- 
dition may cause defective turning even where the operator 
uses ordinary care. Where a number of defective wheel seats 
are turned on any one lathe it should be examined for pos- 
sible inaccuracies. This is readily done by taking a light cut 
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over a wheel seat or journal without changing the adjustment 
of the turning tool during the turning operation, and after- 
wards measuring with micrometers. 

It can readily be seen that this toning up of the shop which 
will follow with the use of micrometer calipers will make it 
difficult for a defective wheel seat to get out of the shop 
and as a result there will be a minimum number of wheel 
failures to explain. 

Superior fitting of axle wheel seats in the wheel—This is 
a question that hardly calls for explanations. Every wheel 
shop foreman knows that the wheel seats will fit the wheels 
more perfectly with less liability of coming loose or bursting 
the wheel where the seat is practically of one diameter from 
end to end. The use of micrometers will bring about this 
result. 

Less time required to caliper—Experience has shown that 
wheel seats are measured in less time with micrometers than 
with machinist’s calipers. However, the question of time is of 
secondary importance. The principal advantage is gained 
from the fact that the exact diameter is at once shown by the 
micrometer and can be marked on the axles, this diameter 
being made use of in boring the wheels. 


Micrometers for Measuring Diameter of Wheel Bore 


Time saved when boring wheels—Car wheels should be 
bored of one diameter from end to end of the bore. This is 
a condition readily obtained with the modern double-bit 
adjustable boring bars having micrometer dials such as are 
now on the market. These bars are so perfected by the use of 


Fig. 3—Inside Micrometer Calipers with Special Attachments for 
Measuring Wheel Bores 


micrometer dials that car wheels are readily bored to the 
required diameter within a limit of less than .001 in. How- 
ever, the cutting tools in these bars will wear, which makes 
it necessary to check the size of each wheel bored with 
micrometers. This measuring is quickly and accurately made 
with the inside micrometer caliper shown in Fig. 3. It is 
made up of an ordinary commercial inside micrometer shown 
at A which fits loosely in the base B. When measuring the 
diameter of a wheel bore, the base A is held against the bore 
which lines the micrometer square and central with the bore. 
It is then only necessary to turn the micrometer screw out to 
the bore size, remove and read the size. This eliminates 
side and end feeling which results in accurate measurements 
being made in a few seconds. 


Micrometer Calipers Eliminate Errors 


In order to bring out the advantages of the outside microme- 
ter and the inside caliper a brief description of the process of 
wheel boring will be given. Mention was made of marking 
the diameters of wheel seats on the axles. It is the practice 
in a number of shops to make a memorandum of the sizes 


RAILWAY MECHANICAL ENGINEER 


483 


marked on the axles. This memo is then handed to the car 
wheel boring mill operator who bores the wheels, starting 
at the top of the list and going down. Each wheel is bored 
a certain number of thousandths smaller than the sizes shown. 
The operator marks the finished diameter on each wheel, after 
which the wheels and axles are paired and mounted. The 
practice when boring is generally for the operator to measure 
the size of the bore of the wheel with the inside micrometers 
and make a note of the micrometer dial on the boring bar. 
The reading of the micrometer and the boring bar dial rarely 
agree, but the operator notes the difference in the two readings 
and makes the proper allowances. That is, if the measure- 
ment of a trial wheel bore is 6.650 in. and the bar dial .075 
in. the operator understands that the dial should be set .025 
in. high in order to obtain the correct size. (The bar dials 
generally only read to .1 in.) After ascertaining the correc- 
tion to be made, it is only necessary to turn the dial to the re- 
quired size previous to boring the wheel. After completing 
the finishing cut, the wheel bore is measured with the inside 
micrometers, this, in every day practice, being the only meas- 
urement made of the wheel bore. The measurement of the 
wheel is a continuous check for the correctness of the boring 
bar dial and the wear of the cutters. If the readings are 
low, showing wear of cutters, a greater allowance is made for 
the bar dial, which in place of .025 in., as mentioned above, 
may be increased to .026 in., .027 in., etc. With the recently 
designed boring bars having one set of cutters for roughing 
and a second set for finishing, the wear on the finishing 
cutters is slow and readjustment of allowances are not 
frequent. 

If the size is found to be what is desired, the diameter of 
the bore is marked on the wheel and the wheel is removed 
from the boring mill. Should there be an error, the wheel is 
rebored for an axle having a larger wheel seat. It is also 
customary to measure the bore from end to end in one out 
of every 100 wheels to detect possible errors that may be 
caused by a defective boring bar or boring mill. A boring 
mill operator who is accustomed to the work may readily 
bore 95 per cent of the wheels to the desired diameter at first 
trial. 

These micrometers at times get out of adjustment and 
should be frequently checked to the master standards which 
are supplied by the manufacturers of these instruments. 

The advantages of this method which have, been made 
possible owing to the use of micrometer calipers and the 
modern boring bars are at once apparent. Compare it with 
the older plan of calipering each axle with machinists’ cali- 
pers, then setting a second pair of inside calipers to the first 
set and making allowances for the amount the wheel seat 
should be larger than the bore and possibly making a num- 
ber of trial bores to see if the cutters are set for the correct 
size. It is a case of exact methods with micrometers versus 
hit or miss methods with the machinist’s calipers. 

The following questions may be raised as to the effect of 
the use of micrometers in a car wheel and axle shop. 

1.—Can the general run of men employed in the shops 
make the proper use of micrometers? | 

2.—Will the men exercise reasonable care in their use? 

3.—What will be the effect on the men? 

4.—What will be the effect on the output? 

5.—What will be the effect on wheel mounting pressures? 

6.—Will time required to measure be reduced ? 

7.—Will the costs of micrometers and the upkeep be ex- 
cessive? | 

The questions, after carefully studying the problem, are 
readily answered. 

Men using micrometers.—As a general proposition, the 
men who have been brought up in car wheel and axle shops 
do not understand their use. However, very few men will 
be found in any railroad shop who do not have the necessary 
intelligence to master micrometers in a few days. Generally 
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when teaching their use, it is advisable to explain their prin- 
ciples and then allow the men to measure several articles, 
allowing a reasonable amount of time for acquiring the 
necessary practice and for the newness to wear off. Where 
it is understood that they must be made use of, the men 
acquire the knack of measuring and reading sizes and soon 
become very quick and proficient. 

Will the men exercise reasonable care in their use?—The 
answer is decidedly yes. Workmen when given good tools 
want to keep them in good order. As proof of this, it is 
well to note the care taken by the workmen of the machinist’s 
calipers, steel rules and similar tools. 

What will be the effect on the men?—Workmen in prac- 
tically any shop wish to do their work right. A man turning 
axles or boring wheels is just as proud of doing his work 
up to the standards demanded for his particular line of work 
as the man who does the finest kind of work to the standards 
which may call for the greatest possible accuracy. Where 
limits are set in thousandths of an inch to govern the amount 
a wheel seat or a wheel bore may be tapered, the workman 
knows the amount of leeway he has to go on and works 
accordingly. When there is a dispute between the workmen 
and the party passing on the acceptance or rejection of a piece 
of work, the limits of diameter which are readily measured 
with micrometers practically settles the question, thus elimi- 
nating the personal equation and a lot of ill feeling. In 
actual practice it is generally found in a micrometer equipped 
shop that the workmen are very proud of work well done and 
will invite the inspector to measure their work with microme- 
ter in order to show their superiority. This is a spirit the 
value of which would be hard to estimate. 

What will be the effect on the output?—Turning repaired 
axles to the largest diameter to which they will true up, means 
cutting away the least possible amount of metal and conse- 
quently prolongs their useful life. This results in a saving 
when compared with the practice sometimes followed by turn- 
ing to snap gages or step sizes. The turning of axles just 
sufficiently to true up without regard to sizes reduces the time 
of turning to the lowest limit. In the case of new axles, they 
are turned within a reasonable shop limit that can without 
detriment be .005 in. plus or minus the size called for on 
the drawings. 

These methods take the responsibility of the fit of the wheel 
on the axle entirely away from the lathe hand and put it on 
the boring mill operator, which in the light of experience, is 
the proper thing to do. To turn an axle to a limit of .001 
in. which is necessary in order properly to press it into previ- 
ously bored wheels is a slow and more expensive operation. 
To bore a wheel to this limit with a modern boring bar does 
not take any longer than simply boring without respect to 
size. The practice is when boring, to set the micrometer dial 
of the boring bar about .040 in. small and rough bore, after 
which the dial is set to the size required for the finishing cut 
and finish bore. The required size of the wheel bore is there- 
by obtained to the limits of .001 in. in two passes of the 
boring bar, which are generally conceded as being essential 
in order to obtain a true hole. The boring bars have one set 
of roughing cutters at the lower end and a set of finishing 
cutters mounted higher up. With this combination the boring 
operation is practically continuous which reduces the time 
required. 

Another point well worthy of careful consideration is the 
question of whcel mounting. The use of the micrometers 
insures the wheel seats being turned to practical limits from 
end to end. Likewise, the wheel bore will be practically of 
one size from end to end. When mounting, the wheels will 
have an equal bearing throughout their length which, as 
well understood, is a desirable and safe feature. 

Wheel mounting pressure.—The use of micrometers makes 
it comparatively easy to bore the wheel a predetermined 
amount smaller than the wheel seat, the exact amount of dif- 
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ference between the two having a number of variables that 
can only be found from trial mounting and experience. How- 
ever, the exact amount of this difference when once ascertained 
is followed until conditions of the wheels or the axles change. 
Cast iron wheels from different foundries differ in mounting 
pressures even when bored allowing the same difference in 
diameter between the axle and the wheel. As a general propo- 
sition it will be found that cast iron wheels having a seven- 
inch bore, when bored .015 in. smaller than the axle wheel 
seat, will mount about 60 tons, and a steel wheel of the 
same size of axle when bored .007 in. smaller than the axle 
will mount at about 80 tons. However, the conditions are 
governed by the make of wheels, kind of lubricant used on 
the axle when mounting, smoothness of turning and boring, 
etc. 

Time required when taking measurements.—In answering 
this question it is well for the purpose of comparison to take 
into consideration the practice with machinist’s calipers. The 
latter must, from necessity, be set for each individual wheel 
seat, afterwards an inside caliper is adjusted to the first pair 
at which time allowances are made for the amount the wheel 
seat is larger than the wheel bore. When boring, one or more 
trials are made before the cutters are set to the correct size. 
Where the wheels are first bored and the wheel seats after- 
wards turned to a suitable diameter for the wheel, the practice 
is reversed. Either practice makes it necessary for the work- 
man to travel from the axle pile to the boring mill for each 
wheel passing through the shop which not only consumes the 
workman’s time, but, in addition, reduces the output of the 
boring mill. With the use of micrometers, in the larger shops, 
all wheel seats are measured by one man who is assigned for 
that purpose who checks for the amount of irregularity or 
taper and also chalks the sizes of the wheel seats on the axles 
and in addition makes a memorandum of these sizes, which is 
handed to the boring mill operator who bores to the sizes 
indicated. Under this condition the boring mill operator need 
not leave his station or delay the output for the purpose of 
taking measurements and as a result the output per machine 
is Increased. 

In the smaller shops where an inspector is not warranted, 
the axles are turned and laid on the floor, the boring mill 
operator then measures the wheel seats of a number of 
axles one after the other and makes a memorandum, the only 
delay to the boring mill being the time the operator is away 
to make the measurements. In other words, the measurements 
are made all at one time in place of traveling from machine 
to axle for each wheel seat, which is required when using 
machinist's calipers. 

Is the cost of micrometer calipers excessive?—In a large 
wheel and axle shop, say where 15 axle lathes and four boring 
mills are emploved, the following outside micrometers would 
be required: 


No. of calipers -—Onutside ranges 
: F 


required rom To 
1 4 in. 5 in. 
2 5 in. 6 in. 
2 6 in. 7 in. 
) 7 in. 8 in. 


The cost of the micrometer averages about $9. The attach- 

ments as shown in Fig. 1 will add approximately $15, or say 

$25 per micrometer, which makes $150 to equip the shop. 
The following inside micrometers would be required: 


No. of calipers -—Outside ranges 


required From To 
1 4 in. 5 in. 
4 S in. 6 in. 
1 6 in. 7 in. 


The average cost of the bare micrometers is about $4.00 each. 
and the squaring block about $10, or for each caliper about 
$15. This makes about $90 to equip the shop. The above. 
with such master standards as should form a part of the 
equipment, will bring the total cost up to approximately $250 
for a shop of this size. The cost of the equipment for a 
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shop employing six lathes and two boring mills would be 
about $150. 

Experience has shown that the cost of upkeep of microme- 
ters is low. They must be checked to master standards about 
twice a week owing to possible injury from falling or being 
accidentally hit. However, it is safe to assume that the cost of 
upkeep in a shop of this kind will not exceed $25 a vear. 

When considering the safety of the force fit of the wheel 
on the axle owing to the more uniform bore of the wheel and 
turning of the wheel seats, the time saved by the workmen 
when measuring wheels or axles and the general toning up 
cf the shop, the use of micrometers becomes a paying 
proposition. 

An an illustration of the possible speed when boring cast 
iron wheels such as used for new or repair work, in one shop 
where two of the most modern car wheel boring mills have 
been installed, which are equipped with adjustable boring 
bars having micrometer dials, separate roughing and finishing 
cutters and a radius tool for forming the fillet, these two mills 
are operated by one man who bores the wheels to sizes shown 
on memorandums within a limit of .001 in., places the wheels 
in and removes them from the mill at the rate of 10 per hour. 
This high output is made possible largely owing to reducing 
the calipering time. The machine work is not delayed in the 
least for the purpose of making measurements. 


Recent Decisions of the Arbitration 
Committee 


(The Arbitration Committee of the A.R.A. Mechanical 
Division ts called upon to render decisions on a large num- 
ber of questions and controversies which are submitted from 
time to time. As these matters are of interes: not only to 
railroad officers but also to car inspectors and others, the 
Railway Mechanical Engineer will print abstracts of dect- 
sions as rendered.) 


Bill for Repairs Should Agree with the Defect Card 


On June 14, 1920, the Atlantic Coast Line repaired the 
Atlanta, Birmingham € Atlantic car No. 25075 at its 
Florence, S. C., shops. A joint evidence certificate was 
furnished by the owners which showed that two wooden 
draft timbers were used instead of Bradford metal arms and 
Miner draft rigging was used instead of Bradford draft 
rigging. On December 11, 1920, the Atlantic Coast Line 
issued a defect card for these two items and marked the 
defect card “Labor only,” in accordance with Rule 88. The 
Atlanta. Birmingham & Atlantic did not object to this card 
but rendered its bill amounting to $31.21 to cover the re- 
pairs. The repairing line found an error in this bill that 
amounted to more than 10 per cent of its total and it was 
therefore returned to the owners on February 10, 1921, for 
correction. The owner instead of making the correction, 
issued a counterbilling authority which covered the entire 
charge against this car and rendered a subsequent bill 
amounting to $192.30, for both labor and material. The 
Atlantic Coast Line returned this bill stating that the de- 
fect card did not cover anything but the labor. The owner, 
however, claimed to have a recent interpretation which 
showed this charge to be correct and it quoted the following 
abstract from a letter from the Secretary of the Arbitration 
Committee dated January 31, 1921, which read as follows: 
“Rule 95 contemplates that missing friction draft gear shall 
be replaced by the repairing company for a charge for labor 
only, and rule 88 contemplates that the owner is entitled, 
on presentation of joint evidence, to defect card for a wrong 
draft gear applied on the authoritv of which it may make 
charge for correction.” It was claimed by the repairing line 
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that the Bradford draft gear is not a friction draft gear 
and therefore, this opinion had no bearing in this case. 

The Arlitration Committee rendered the following de- 
cision: “Under Rule 88, 1919 Code, the Atlantic Coast 
Line defect card for labor only for correcting the wrong 
draft gear arms, is all that can be asked of the Atlantic 
Coast Line for this item. 

“The Atlantic Coast Line billing repair card shows that 
the coupler, draft gear and yoke were missing and, accord- 
ing to Rule 95, these parts, when missing complete, must 
be assumed to be in good order. The Atlantic Coast Line 
defect card should, therefore, be issued for the material of 
draft gear and yoke and the labor of riveting the yoke, if 
necessary.” —Case No. 1295, Atlanta, Birmingham E At- 
lantic vs. Atlantic Coast Line. 


Car Burned While in Interchange 


The New York Central box car No. 161091, loaded with 
charcoal, was placed by the Louisville & Nashville on the 
interchange track at East Birmingham, Ala., at 12:30 p. m., 
April 17, 1920, for delivery to the Southern Railway. The 
car was inspected by an inspector, who is employed jointly 
at that point by both the Southern and the Louisville & 
Nashville. It was found to be in good condition for ac- 
ceptance in interchange, however, no billing accompanied 
the car and therefore, it was tagged to be returned to the 
Louisville & Nashville for proper billing. About 4:00 
a. m., April 18, 1920, this car was discovered to be on fire 
by a passing train crew. The city fire department was 
called but before the fire could be extinguished the car and 
contents had been considerably damaged. The contents 
were salvaged by an agent of the Southern, after which the 
car was switched back and forth between the Southern and 
the Louisville & Nashville, neither of whom would ac- 
knowledge possession. The car remained on the Southern 
shop yards while the matter was being handled by repre- 
sentatives of the Insurance and Transportation Departments 
of both roads to settle the question of possession and also 
to place the responsibility. Repairs were finally made by 
the Southern at a cost of $683.08. Efforts were made by. 
that company to have the Louisville & Nashville assume all 
responsibility for the damage from the fire. It contended 
that the car was not in its possession within the meaning 
of rule 6 of the Car Service Code and also this rule had 
not been complied with, which requires that the billing 
precede or accompany the car when it is being moved from 
the interchange tracks. The Louisville & Nashville claimed 
that Rule 6, of the Car Service Code, should not decide 
which line had possession of the car. And as the car had 
been duly inspected and accepted by the Southern Railway 
inspector under the A. R. A. Rules of Interchange it was 
contended that the car was in the possession of the South- 
ern at the time of its destruction. 

The Arbitration Committee made the following decision: 
“The Southern Railway is responsible for the damage to 
this car. Decision 1254* applies.”—Case No. 1296, South- 
ern Railway vs. Louisville + Nashville. 


Dee A SIS AA 
*Case No. 1254 was abstracted in the August 1923 number of the Railway 
Mechanical Engineer. 


BULLETIN No. 7 has been issued by the Railway and Locomotive 
Historical Society, 6 Orkney Road, Brookline, Mass. This num- 
ber consists of about 75 pages and is full of interesting matter. 
The longest article is on early locomotive building in Lowell, 
Mass.. a paper read by Edwin R. Clark before the Lowell His- 
torical Society. This paper summarizes a large amount of re- 
search, the author having gone through the records from the 
beginning of the nineteenth century. He gives interesting notes 
concerning George Brownell, Nathan Appleton, Zerah Colburn, 
Walter McQueen and Wilson Eddy. Other papers deal with the 
locomotive history of the South Carolina Canal & Railroad Com- 
pany, the Louisville & Nashville and the Central Pacific. 
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Some Questions in Modern Shop Design 


Flexibility of Arrangement with a View to Probable Future 
Expansion Is an Important Consideration 


By E. Wanamaker 
Electrical Engineer, Chicago, Rock Island and Pacific, Chicago 


PPARENTLY the trend of today in railroad shop 
A design is along such lines as will assure both better 

work and greater shop efficiency. At the same time 
we must not lose sight of the fact that it is necessary to keep 
the shop fixed charges as low as possible. It is therefore 
highly important that the first cost of land, buildings and 
machinery be held as low as compatible without lowering 
the shop efficiency or affecting the quality of the output. 
Therefore, we are as a rule led to the establishment of one 
or more main shops and in the case of large railroads, as 
many smaller shops as may be necessary economically to 
expedite locomotive maintenance and repairs. 

Good business demands that shops and engine houses 
should be so designed today as to be economically service- 
able 30 years hence, and should also be designed in such a 
manner as to permit an increase in capacity from time to 
time without lessening or decreasing the net efficiency. The 
locomotives to be repaired in the future may be steam, elec- 
tric or internal combustion engine drive, or any combination 
of these types, and again each of these classes may have 
various sub-divisions of types or classes. This fact should 
be borne in mind when the design of new shops and engine 
houses is under consideration. 

To accomplish the desired results, a system design as a 
whole should be worked out and a program adopted such 
as will guarantee constantly increasing efficiency and econ- 
omy during the succeeding years, rather than decreased effi- 
ciency and economy. 


Shop Location 


With due consideration being given to the economic loca- 
tion as regards distribution of power, labor market, cost of 
real estate, etc., it may be found that on a small road one 
main shop and several modern engine houses will be suffi- 
cient to meet all requirements, while larger roads may re- 
quire one main shop and several small shops, while still 
larger roads may require two or more main shops and several 
small shops. 

It goes without saying that time and labor saving devices 


are a necessity today in both shop and engine houses, but 
sad to relate, few railroad mechanical departments have been 
able to secure sufficient modern facilities. Then, too, it 
must be borne in mind that modern ability and skill are 
necessary in both officers and men if efficient use, with re- 
sultant economy, is to be obtained from such modern facili- 
ties. Briefly, modern skill and ability are as necessary today 
as modern facilities, to economically maintain the steadily 
increasing technical complications in the modern locomotive 
equipment, together with the steadily increasing technically 
complicated machinery for maintaining such locomotives. In- 
deed, it seems even more difficult to obtain modern men than 
to obtain modern facilities. 

Comparing the cost of motive power with the cost of 
modern shops and engine houses, it seems that we are not 
justified in operating shops and engine houses that are not 
at least being gradually modernized by following a well- 
planned program. A shop having a capacity of say 12 or 
15 locomotives a month can as well be modern as a shop 
having a capacity of 25 or 50 locomotives a month. As 4 
matter of fact, the cost of supervision is probably lower, and 
the efficiency of the workmen better in a small shop than in 
a large one. As a rule, however, the heavy back end or 
firebox work is best confined to a main shop and, preferably, 
to a large main shop. 


Layout of the Main Shop 


It is felt by many that large railroads should have at least 
one locomotive production shop—that is,*a shop doing no 
shop order or manufacturing work—such work to be per- 
formed preferably in a shop devoted to manufacturing only, 
or perhaps making repairs to work and maintenance of way 
equipment as well. The rest of the shops might well and 
economically handle some such work along with their regu- 
lar locomotive work. A careful study is necessary to decide 
this problem. 

There are several general plans or designs which must be 
considered before any of the detail designs can be glven 
consideration, 
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First—Shall the shop be under one roof, or shall it be 
divided into several buildings? 

Second—Shall the locomotives for repair be placed longi- 
tudinally in the erecting shop, transversely, or on an angle? 

Third—Shall cranes or hoists be used for wheeling and 
unwheeling locomotives ? 

In this connection, it must be decided whether a locomo- 
tive is to be moved progressively through the shop, or whether 
it is to be unwheeled, repaired, wheeled and finished on one 
pit or blocking location. The stripping and finishing pits 
may or may not be the same, depending on the general de- 
sign of the shop. For a shop having a capacity of 25 loco- 
motives or more a month, there is much to be said for a 
design embodying the use of cranes for handling the loco- 
motives. For a shop with a capacity of 12 or 15 locomo- 
tives per month, there is much to be said in favor of loco- 
motive hoists, and the use of a transfer table. 

Just here it might be well to say that a locomotive shop 
or enginehouse should be laid out with respect to the work 
to be done and the building then formed around the shop 
itself, considering that the building is not the shop but only 
an envelope covering the shop. ‘This is especially true when 
we pause to consider that the shop or enginehouse should 
be one that can be economically used 25 or 30 years hence. 

When locomotives were small and the Stevenson valve mo- 
tion was standard, it was necessary to have a pit under each 
locomotive. Today with our large modern power with out- 
side valve gear it would seem that the necessity for pits has 
disappeared, except for stripping, wheeling or finishing loco- 
motives. This will apparently hold true for any shop where 
the stripping and finishing is done on separate pits from 
the blocking locations. 


Description of Proposed Shop Layout 


The following is a brief description of a proposed shop 
having a capacity of 15 locomotives a month of average size, 
with probably 12 locomotives capacity a month for larger 
power, the only pits to be those constructed for stripping 
and finishing or wheeling, located in the same end of the 
erecting shop. ‘The remaining portion of the erecting shop 
is to be used for engine blocking locations, preferably ar- 
ranged in a longitudinal manner, with the engines so blocked 
that they can be set close together, end to end, at a sufficient 
angle from the longitudinal shop center line to permit easy 
flue replacements. The relative capacity and exact location 
‘of stripping and erecting pits to each other, and to the 
blocking locations, depends upon the final conclusion reached 
after detailed study. 

It would seem that the greatest flexibility and capacity 
‘can be thus secured, especially so when various classes and 
‘sizes are to be shopped simultaneously, as this will enable 
the utilization of space to the fullest capacity and greatest 
advantage from both efficiency and production standpoints. 
Such an arrangement will in all probability enable the shop 
to handle successfully any size or type of motive power that 
may be developed within the next 30 years. 

Locomotives should be blocked sufficiently high to elimi- 
nate the necessity for pits. Suitable floor drains and traps 
‘should be provided for draining boilers on test, etc. In this 
way the erecting floor space can be kept filled, regardless 
‘of classes of locomotives on the locations, which is not true 
where the herringbone arrangement of pits or transverse pits 
is used. Two cranes in the erecting shop bay can easily 
handle all locomotives and at the same time with auxiliary 
hoists sufficiently serve all operations for which cranes are 
‘desirable. 

It will be here noted that this particular proposal includes 
cranes for handling the locomotives in the erecting shop and 
is therefore called a crane erecting shop design. It should 
be borne in mind too that a well designed shop using loco- 
‘motive hoists and pitless blocking spaces might prove a still 
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better design for the small shop. In such a case pits or 
blocking spaces or locations should be equipped with track 
rail so that shop trucks may be used for moving locomotives 
to and from hoists and pits or blocking locations. A transfer 
table and transverse locations or pits then become desirable 
if not necessary. It is felt by many, however, that the large 
shop—25 to 50 or more locomotives capacity—could only 
be well designed by making use of locomotive handling 
cranes for the erecting shop. 


In our proposed shop the heavy machine shop tools, wheel 
lathes, etc., can be so located in the machine bay alongside 
the pit end of the shop as to necessitate a minimum move- 
ment or transfer of heavy parts to be machined. 


In the boiler and tank shop bay, the heavy boiler work 
can be handled with greatest efficiency by locating such work 
opposite the pits, leaving all of the lighter boiler work and 
flue shop work for the middle section of the bay, with the 
tank and cab work for the far end of the boiler and tank 
shop bay, with service tracks entering doors at that point. 
By such an arrangement, ample space and service can be 
provided for trucks, stokers, boosters, feed water heaters, 
pumps, etc., that may be a part of the locomotive. 


The general design calls for practically three shop divi- 
sions—a center bay erecting shop, one side bay for the boiler 
and tank shop and the other side bay, for the machine shop. 
It might be advantageous to install a comparatively narrow 
gallery or mezzanine floor next to the outer wall of the ma- 
chine bay, for handling all of the light locomotive equip- 
ment, such as lubricators, injectors, electrical equipment, 
gages, etc. 

If available funds are short, cranes in the boiler and tank 
shop and in the machine bay, could be installed at a later 
date than the initial installation; in such case it would be 
necessary to have an inexpensive elevator for handling the 
light material to or from the gallery or mezzanine floor. 
The shop supervisor or foreman’s office, might well be lo- 
cated on such a gallery. 


This type of shop seems to lend itself to an extension or 
increase in capacity at any time without decrease in shop 
efficiency or increase in shop unit construction cost. De- 
tailed study will probably suggest that either one or both 
end walls of the shop should be of a comparatively temporary 
nature, so that they can easily be moved in case of shop 
extension. The type of building necessary to house such 
plant will in all probability be lower in cost than any other 
type for a modern shop, considering the cost of a transfer 
table of ample capacity, in case a transverse pit shop is 
considered. 


Provide Cleaning Facilities Outside of Shop 


Study of the possible methods of cleaning locomotives be- 
fore entering the shop, indicates that the sand blast method 
used on the outside of the shops or possibly located in a 
shed built adjacent to the locomotive entrance doors of the 
shop and over the incoming tracks, will prove the most 
economical and at the same time the most desirable. That 
part of the incoming track on which the locomotives are to 
be cleaned, should have a concreted basin underneath, to 
catch all of the sand and drain it into a receptacle or re- 
ceiver from which it can be moved by air pressure to be 
again used in the sanding nozzle, thus using the sand over 
and over until such time as it loses its sharpness, when the 
sanding equipment can be recharged with new sand. It 
seems that if such a cleaning arrangement is properly in- 
stalled and handled, the locomotive will go into the shop 
thoroughly cleaned, making it easy to locate possible frac- 
tures, etc., at the same time making it much more pleasant 
for those who handle the various parts, as well as increasin” 
the speed at which they will handle them. At present it 
seems that a close check will in all probability indicate this 


488 


to be more efficient and more economical than the lye vat 
process or any other available method of cleaning. 


Arrangement and Equipment of Pits Important 


In considering the design for stripping and finishing pits 
in the shop, it would be well to consider having the rails 
supported on pedestals with a complete open pit underneath 
and with manways and steps conveniently located for enter- 
ing or leaving pit, and some form of removable floor boards 
for roofing over the pits at such times as openings through 
the floor are not necessary or desirable. 

The electric light and power receptacles should be con- 
veniently located under the pits for plugging in portable 
electric lights and motor-driven portable machinery. Perma- 
nent lights should be installed in recesses in and under the 
pit with reflector used to project the light where needed. 

One advantage of the pitless arrangement of the erecting 
shop lies in the ease with which it is possible to thoroughly 
clean the shop floor each night, washing down with a hose 
if deemed desirable. 

The longitudinal aisle between the blocking locations 
should be such that locomotives can be moved up and down 
the shop without having to carry them over those on block- 
ing locations, and sufficient room should be left around the 
locomotives for placing the parts for re-assembling. There 
should be sufficient room left throughout the entire shop 
for operation of power-driven trucks for handling material. 

It would seem that a shop embodying these principles of 
design can be used for shopping miscellaneous forms of 
power such as are in use at the present time, and in fact 
could be made to successfully handle internal combustion 
motor cars and locomotives and electric locomotives, as well 
as the various types of steam locomotives that may be used. 

Should such a shop as this have its capacity increased to 
say 40 or 45 locomotives a month, due to increase in business 
in that particular shop territory, it might be possible to in- 
crease the shop capacity by way of double ending, that is, 
working. locomotives in and out from each end, or doubling 
equipment at each end, with some changes in the equipment 
in the intermediate section of the shop. It is realized, of 
course, that for electric locomotives or internal combustion 
locomotives, it would be necessary to change the machine tool 
arrangement, but in no way would it be necessary to change 
the general arrangement of the shop and buildings. 

It is probable that the chief advantage in a pitless shop at 
the present time lies in the better utilization of small space 
and volumetric dimensions .combined with the flexibility of 
the shop as regards capacity and future requirements. 


¿Dia Box Shoe Planin 
By J. D. Snyder 


DEVICE for semi-finishing driving box shoes or both 
shoes and wedges, for placing in stock, is shown in the 
illustrations. By means of this jig the shoes are planed on 
all surfaces except the box face at one set up. This side 
is left unfinished until ready to be used for repair work. 
The device consists of a number of fixtures as shown in 
detail No. 1. It is made of steel or wrought iron, drilled for 
tee head bolts to suit the slot in the planer table and is also 
drilled at B to receive the tie rod F. A tongue is also re- 
quired on the bottom to suit the slot in the planer table. 
The tee head bolts and tongue should be a sliding fit in the 
slot to permit longitudinal motion when the bolts are 
loosened. At the top of the fixture a piece of tempered and 
roughed tool steel D is dovetailed in. The slots C are for the 
purpose of preventing lateral motion of the shoes. At E 
a step or off-set is cut out for use when both shoes and 
wedges are planed. The wedge-bolt end of the casting is 
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placed on the step as shown in Fig. 2. Liners may be placed 
under the ends to secure the proper taper. The fixtures 
should be placed on the table in such a position that the tool 
will start cutting at the wedge bolt end of the casting. 
After mounting as many fixtures on the planer table as 
possible, a steel tie rod F, shown in the side elevation, 1% 
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DETAIL No.l 
Fixture for Holding Driving Box Shoes Rigidiy on Planer Table 


in. in diameter and threaded at each end, is run through the 
hole B. This will tie together all the fixtures on the table 
bed. The shoes are then placed in the fixtures and held 
rigidly in place by drawing up the nuts on either end of the 
tie rod. 

The tool holder consists of the body shown in detail No. 7, 


SIDE ELEVATION 


Method of Fastening Fixtures on Table and Holding Shoes Firmly 
in Them 


having two slots machined in it at X to receive the tools X” 
(see the plan view), which are of 7%-in. square material. 
They machine the inner sides of the shoe. The long slot Y 
receives tool Y! which is of 34-in. by 11-in. material. The 
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General Arrangement of Tools and Fixtures on Planer 


tool machines the inside bottom surface of the shoes. The 
two slots at Z receive detail No. 8 which: is the holder for 
tools W! which are of 1 in. sq. material. These tools 
machine the outer sides of shoes. These holders are placed 


e e 
4 — 
dl F 


Y 


AUGUST, 1924 


at an angle of eight degrees so that they will swing away 
from the shoes when the planer reverses. The tool holder 
detail No. 8 is drilled and tapped at 3* for a screw, detail 
No. 3, which holds the tool W? in a slot W. It is also drilled 
and reamed at 4*, and detail No. 7 at 4' for the taper bolt, 
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DETAIL No.9 je Thick 


DETAIL No.10 J Thick 


Gauges for Determining Thickness and Contour of Shoes 


detail No. 4. This bolt is tapered to permit taking up the 
wear which assists in preventing chatter. 

Detail No. 7 is drilled at 5* for a set screw, detail No. 5, 
which keeps detail No. 8 a snug fit and also assists in pre- 
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DETAIL No.7 
Tool Arrangements for Planing Driving Box Shoes on All Sides Except the Box Side with One Set Up 


venting chatter. It is also drilled and tapped for a set screw, 
detail No. 6, which is used to hold the tools X”; for an- 
other, detail No. 2, to hold tool ¥*. It is drilled at V for a 
stud which holds it to the planer apron block. 

The tool holder is mounted on a regular planer apron 
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block. Tools W* and X* are inserted the proper distances 
apart. Tools X* are inserted in such a position that when 
tools WW? are at the bottom of the outer sides of the shoe 
tools X* will be at the bottom of the inner sides. The tool 
holder is then raised high enough for the ends of detail No. 
8 to clear the top of the shoes. Tool Y* is then inserted in 
slot Y and the inner bottom of the shoe is finished. 

The tool holder shown can be used for shoes for all loco- 
motives except the heaviest types. For the heavier types use 
the chart showing dimensions A, B, C, and D. . 

A caliper gage as shown in detail No. 9 is used for gaging 
the thickness of the sides of the shoes. Detail No. 10 shows 
a gage used for the inside contour. The dimensions P, Q 


FIG.S§ 
Fixture for Machining Engine and Trailer Truck Box Shells 


and R on the gage correspond to the same dimension shown 
on the shoe in Fig. 4. 

While originally designed to facilitate the planing of driv- 
ing box shoes, these fixtures and tools can also be used to 
good advantage in machining engine and trailer truck box 
shells. For this work the rough castings are placed in the 
fixtures as shown in Fig. 5 and tightened the same as the 
driving box shoes. The tools X*, which machine the inner 
sides of the shoes are removed and the tool Y* which ma- 
chines the bottom of the shoes is used to finish the surface 
I. The tools W* which machine the outer sides of the shoes 
are set the proper distance apart to machine surfaces H?. 
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The swinging tool block is then raised and secured in this 
position by filling in behind it. The tool holders, detail 
No. 8, are also fastened rigid by set screws, detail No. 5, 
and the tools shown in detail No. 9, are inserted to machine 
the surface G, by moving the planer heads on the cross rail. 
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Truck Wheel Press Converted Into 
a Driving Box Press 
By V. T. Kropidlowski 


W HEN a new 400-ton hydraulic truck wheel press 

replaced an old 150-ton press, it was decided to 
recondition the old machine for use in a small engine 
‘terminal shop as a driving box and rod brass press. 
To save floor space, it was reduced from the length shown 
by the dotted lines in the sketch to a length more suitable for 
the smaller work. The same end resistance post used on the 
truck wheel press was utilized on the new machine on account 
of the fact that the center post was a hinged post and could 
not be bolted to the bed plate. 

By referring to the sketch, it will be noted that the 
hydraulic pumps were originally belt driven and that this 
feature was changed to a motor drive. The pillar that sup- 
ported the pulley stand was too high to serve conveniently as 
a motor support, so it was discarded and a shelf substituted, 
as shown in the sketch. The same pulley stand and crank 
shaft was utilized, but the pulleys were removed and a gear 
avas applied in their place. The lowering of the crank shaft 
necessitated the shortening of the connecting rods to 30 in. 
The pumps were worn to such an extent that they had to be 
rebored and new plungers made. The original plungers, of 
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Sketch Showing the Original Press and the Amount it Was 
Reduced in Order to Handie Driving Boxes 


which there are two, were 34 in. and 1 in. in diameter, 
respectively, but the new ones were made 1 in. and 11⁄4 in. 
diameter. The change in the plunger diameter provided 
sufficient pressure for driving box work. 

A 5-hp., 3-phase, squirrel cage induction motor, controlled 
by a 3-ampere, 440-volt General Electric starting switch, 
furnishes power for the machine. The gearing consists of a 
rawhide pinion, 344 in. pitch diameter, 214 in. face with 19 
teeth, and a large gear with 20% in. pitch diameter, 2 in. 
face, with 102 teeth. The motor, when loaded, runs at 1,160 
r.p.m. The speed of the crank shaft is 216 r.p.m. This may 
appear to be fast for a pump to run, but from the experience 
in this shop, it has proved to be quite satisfactory. The ram 
is 8/4 in. in diameter. Considering the gearing ratios and 
the area of the pump plungers to the ram, it is calculated that 
the ram will travel 22 in. per minute. Accordingly, the power 
developed by the ram when pressing in brasses at 35 tons will 
be 130,000 ft. ]b., or approximately four horsepower. 

According to these figures, the reader will doubtless con- 
sider a 5-hp. motor as too small on account of the fact that 
the overall efficiency would have to be 80 per cent, which is 
impossible. The efficiency of the motor alone is not much 
more than 80 per cent. But when it is considered that the 
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load is of only short duration, and the motor a 40-deg. motor, 
it can stand to be overloaded for short periods as much as 20 
per cent. In this case, then, the overall efficiency can be as 
low as 40 per cent. 

Some of the details are shown in the sketch that have been 
added to facilitate the handling of driving box brasses. She : 
A is made to fit the ram and is reduced in diameter toward | 
the driving box end in order to accommodate the smallest . 
driving box. Several sizes of the tip B are made to go over 
the small end of the shoe A so as to fit the different sizes of 
driving box brasses. A post crane is provided from which a 
-ton differential chain block is suspended for handling the 
boxes and rods. The hooks C are used for grabbing the box. 
as shown in the sketch at D. 

The work of shortening the press was performed with an 
acetvlene torch. The total cost of reconditioning, including 
the electric drive, was $284.90. 


An Adjustable Crosshead Mandre 


By H. H. Henson 


Southern Railway, Chattanooga, Tenn. 


MANDREL used to set up crossheads on a planer is 

shown in the drawing. This tool should be perma- 
nently fixed in V-blocks on the back end of a planer so 
that it is always ready to take care of any emergency work 
that may be necessary for the enginehouse. 

The device consists of four parts, namely, the mandrel, 
two cones, and the tightening-up bolt. The mandrel and 
two cones are made from a good quality of steel and case- 
hardened. The cones are tapered to fit into the taper in the 
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A Mandrel for Quickly Setting Up Crossheads on a Planer 


crosshead, enabling the operator to quickly draw it up t0 
working position. As piston tapers vary considerably, 1t 15 
advisable to have two or three sizes of these cones on- 
to take care of any crosshead that may have to be finished. 
It is very easy to set up the crosshead for planing. Re- 
ferring to the drawing, first detach rod 4 and cone 3. Place 
the crosshead on cone 2 and then put rod 4 through mandrel 
I and tighten the nut on the rod. This squares up ™ 
crosshead and insures an accurate job. By the use of this 
mandrel, the average time to plane a crosshead complete 
is about 30 min. 
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The Heavy Machine Bay in the Denver Locomotive Shop, Showing the Wheel Department 


Locomotive Shops Reconstructed on D.& R.G.W. 


Program Includes Additions to the General Repair Plants at Denver 
and Salt Lake City 


& Rio Grande Western late in 1923, which involved 
an expenditure of nearly $3,000,000, is now nearing 
completion. This program was the result of a survey which 
was made in order to solve the problem of maintaining a 
proper balance between the constantly increasing size and 
number of locomotives and cars, and the facilities for main- 


T's construction program undertaken by the Denver 
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equipment, the source of supply of materials, the labor mar- 
ket, the continuation of existing facilities, and the probable 
future traffic developments. 

Increased labor rates and correspondingly increased costs 
of freight car maintenance, which has brought the total sum 
now being expended for the repair of freight cars up to and 
sometimes in excess of the cost of maintenance of locomo- 
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The Layout of the Denver Shop Track and Buildings 


taining and handling this equipment. In this survey con- 
sideration was given to all of the elements affecting the 
maintenance of equipment and the care of locomotives at 
terminals to determine the necessity for additions to existing 


facilities, with the purpose of counteracting the increased © 


cost of maintenance due to high wages, more intricately de- 
signed locomotives and heavier units in both locomotives 
and cars, as well as to decrease the delayed time used in 
holding equipment under repairs. This investigation in- 
cluded many important items. such as the distribution of 


tives, have made it of vital importance that facilities be pro- 
vided to assist in reducing this cost. Particular attention 
has been given to this subject on the Denver & Rio Grande 
Western with the result that identical freight car repair 
shops have been built at Denver and Salt Lake City, in 
which production methods are being applied to repairs to 
freight cars with very satisfactory results. At Salida and 
Grand Junction old locomotive repair shops, vacated 
through the provision of new buildings for locomotive re- 
pairs, have been made available for housing the heavy repair 
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The new develop- 


The New Locomotive Shop at Denver 
ded between this and the locomotive shop to serve 


de the southern limits of the city. 
ment consists essentially in the provision of a large, mod- 


ern locomotive erecting and machine shop; a steel car shop 
The locomotive shop is a brick and steel frame building 


The Denver, Col., terminal is located at Burnham, just 
and a wood car shop. An extension of the existing boiler 
plant and the addition of oil storage, electrical and service 


facilities, was also necessary to serve the new repa 
smith shop and a yard crane runway with a 10-ton crane 


freight cars originating at these intermediate terminals, not 
The former machine shop has been converted into a black- 


scheduled for repairs at the main repair plants. 


is provi 


insi 
both. 
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It is divided longitudinally 


into two bays of nearly equal size, one of which is designed 


432 ft. long by 165 ft. wide. 


The erection bay is traversed by three through tracks, 
each of which runs over an engine pit at the incoming end. 


Two 120-ton Whiting overhead traveling cranes span the 
The far end of the erecting bay is used as a boiler shop, 


for an erecting and boiler shop bay, while the other is given 
so that the latter is served by the cranes which also serve 


over to machine tools. 
bay on a runway the full length of the building. These 


cranes can lift a locomotive at any point in the erecting bay 
and place it at any other point, permitting full use of the 


erection space. 
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Section Through the Locomotive Shop at Denver 
is 
d by a 10-ton overhead travel 
serves directly all of the machine tool bay that 


lso served by the large cranes 


with a light auxiliary ho 


hoist for handling parts. 
The transportation of parts about the sho 


balcony extends the length of the bay on the side toward 
terlocking crane and truck systems. 


the shop for the storage of locomotive parts. 
the balcony, as well as the inner seven feet of the balcon 


and is used both for transferring pa 
levels and for longitudinal transportat 


the unwheeling and erecting space. 


is a 
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Both storage battery electric trucks and gasoline tractors 
with trailers are used for transporting parts between the 


bays and to locations inaccessible to the cranes. These 
trucks are also used to bring raw materials into the sh 


and to carry finished parts outside for stock stora 
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shipment to other points. Easy operation of the trucks is 
assured by the installation of creosoted block floors on a 


reinforced concrete base. 
the length of the shop and several bays beyond on the 


machine tool side, facilitates the handling of materials and 
parts into and out of the shop, beside providing liberal 


handy storage space. 
car lengths under one end of the craneway to allow for the 


easy unloading of materials from outside and the loading of 


parts for other points. 
into the craneway permit the handling of materials back and 


load or unload trucks at any point. 
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forth between the craneway and the shop balcony direct. 
All transportation, both external and internal, is thus tied 
together into a compact, interlocking, free moving system. 

The efficiency of the workmen is facilitated by providing 
the best possible lighting, both natural and artificial, well 
distributed throughout the shop. Large wall sash of Trus- 
con design are provided on all sides and in addition an 
overhead monitor extends practically the full length 
of the building over the center of each bay. Heating 
is provided by a system of unit hot blast heaters distributed 
along the wall and bay lines through the shop. Complete 
service facilities, including lockers, are located on both the 
main floor and the balcony at points as nearly central as 
possible to the men served by each of them. 

The blacksmith shop is reconstructed from the old ma- 
chine shop and also lies adjacent to the crane runway op- 
posite the locomotive shop. This shop is also tied in with 
the general transportation system already outlined. In ad- 
dition, a standard gage track extends from the erection bay 
of the locomotive shop into the blacksmith shop for the 
transportation of heavy forgings back and forth. 

This shop is given over to forging and heat treating, with 
a well organized spring manufacturing and assembly de- 
partment, an acetylene cutting and welding department and 
a brass foundry. Like the locomotive shop, the blacksmith 
shop is also highly departmentalized and considerable 
thought has been given to reducing manpower and lost 
motion to a minimum. 


The Machine Tool Layout 


In the layout of departments and machine tools particular 
attention was given to the relation between the various sub- 
departments and tools were grouped with the idea of mak- 
ing each department complete in itself as far as possible, 
locating tools serving more than one department so that 
such service could be made with the least movement of ma- 
terial. 

The driving wheel department is located opposite the 
in the bay served by the 10-ton crane and in addition to the 
service of the traveling crane, jib cranes and hoists for in- 
dividual machines have been liberally supplied. 

The driving wheel department is located apposite the 
stripping track so that drivers are immediately delivered 
to the wheel department for tire renewals or for wheel turn- 


located close to the assembly floor. 


VoL. 98, No. 8 


Floor space in the stor- 
age of rods is conserved by means of “A” frame racks, so 
designed that all rods can be easily stored and delivered 
without interference. This department is also located close 


to the thoroughfare to the blacksmith shop, making move- 
ments to that shop simple as possible. 


The tool room is composed of a tool storage space on the 


ground floor, with a repair and manufacturing department 
on the balcony. Communication is furnished by means of 


Interior of the Salt Lake City Engine House, Showing the Natural 


INumination 


a small elevator, by which cutting tools, air tools, etc., may 
be delivered to the repair and inspection floor. 
are kept to form by use of water tool grinders, in which all 
are ground to shape and kept in stock. 
jacent to the balcony tool room is an erecting floor for ma- 
chine tools and other equipment, to be maintained under 
the supervision of the tool room foreman, to facilitate the 
work of keeping machine tools in good repair. 


Cutting tools 


Immediately ad- 


Locomotives requiring heavy frame work and new cvlinders 


Hf Y 


Exterlor of the Denver Locomotive Shop 


ing, quartering, journal and pin turning or axle renewals. 
As soon as they are completed they are stored in the aisle 
between the wheel machines until they are to be assembled 
for box fitting. Machinery for box repairs is adjacent to 
the box fitting floor, conserving space and reducing move- 
ment on all box work to a minimum. 

- The rod work, located next to the box department, is 
served by the traveling crane and jib cranes, and is also 


are located in the erecting bay opposite the group of tools 
assigned to the work of machining these parts. These tools 
are also located adjacent to the thoroughfare to the yard crane 
and blacksmith shop to provide short movement to the yard 
crane and to the smith shop. 

The balcony on which are located the various departments 
requiring lighter machinery is provided with a continuous 
landing platform under the heayy machine bay crane, on 
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which all parts may be landed at any point, and has in addi- 
tion two landing platforms under the yard crane runway. 
Advantage is taken of this latter point in locating the flue 
welding department in the balcony in the boiler shop end of 
the building. Flues are handled from locomotives in a move- 
ment across the shop to the rattler under the yard crane, 
being deposited in a barrel rattler designed to load and unload 
its entire capacity each with one move. Flues are lifted from 
the rattler by the yard crane directly to the landing platform, 
where they are placed upon specially designed flue trucks, 
holding just the capacity of the rattler. In this way the flues 
are not handled singly except as they are safe-ended or cut 
to length. From the welding department they can be returned 
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The Alamosa Engine House Shows Typical Construction in Which 
Large Areas of Giass Are Used 


to the yard crane runway for storage, or delivered from the 
balcony direct to the boiler shop floor by the messenger crane. 

Pipe benches and tools for locomotive pipe work are located 
near the erecting pits, so that pipes may be repaired and 
erected with little lost movement. 

In the purchase of new machine tools for this shop special 
care was given in the selection of tools, taking into considera- 
tion the use, character and quality of the tools best adapted 
to the work, with due consideration as to outlay. Particular 
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motives will be under repair at one time than has been neces- 
sary with the old facilities. 


Other Facilities 


To provide the necessary increase in boiler capacity, a 
45-ft. by 46-ft. extension has been built on the south side of 
the old boiler house, and 600 hp. additional boiler capacity 
installed, bringing the total capacity to 1,600 hp. at normal 
rating. Stokers, feed water regulators, pumps and other 
modern equipment have also been installed, and a 225-ft. 
radial brick stack, new breeching and adequate ash handling 
facilities make the whole into a modern efficient plant. 

The power requirements of the shop and terminals are 
supplied from outside. The increased power demand called 
for increased transformer and distribution capacity. To pro- 
vide this, two new transformer houses have been added, so 
located as to minimize the length of the distribution lines. 

Acetylene cutting and welding equipment is installed in 
the enginehouse, locomotive and blacksmith shops. This 
equipment is supplied through overhead pipes from an 
acetylene house on the west side of the yard, well away from 
other buildings. 

The existing engine terminal had a 7-stall and a 29-stall 
enginehouse, served by a 100-ft. turntable. Twelve stalls 
of the latter house were used as a locomotive shop and were 
not available for regular enginehouse service. By throwing 
all shop work into the new locomotive shop, these stalls are 
released for regular enginehouse service. A 50 per cent in- 
crease in effective enginehouse capacity is thus attained with 
out building any additional stall space. This is amply suf- 
ficient to take care of the requirements of the present and the 
immediate future. 

In laying out this plant, consideration has been given not 
only to present requirements, but also to requirements sev- 
eral years in the future as well. The shops are all so located 
as to be susceptible of substantial extension without any 
change whatever in the general scheme, and with a minimum 


The Shop Layout at Sait Lake City 


attention was given to the development of grinding and 
milling operations in place of planing, as far as these opera- 
tions could be practically applied to locomotive repair work. 

The routing of locomotives through the shop from the 
stripping pit back to the assembling pits is worked out with 
the least loss of movements of the various parts taken as a 
whole. With the planning system of scheduling repairs to 
all parts it is expected that the days in the shop for each loco- 
motive will be very greatly reduced, and therefore fewer loco- 


of interference to operations. The extension of the boiler 
house is large enough to permit the installation of 600 hp. 
additional boiler capacity. The same provision for future 
as well as present extensions has been carried out in the 
construction of sewer, water and other service facilities. 


The Salt Lake Installation 


The new development at Salt Lake follows the general 
plan of the layout at Denver. At Salt Lake, however, the 
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heavier grades and the greater curvature in the tributary 
territory call for heavier boiler, tire, driving box and other 
heavy machinery repair work, so that more space has had 
to be given to these departments. An increase in storehouse 
space was also found necessary and the increasing number 
of 2-8-8-2 heavy Mallet locomotives called for an engine- 
house of longer stall construction than that of the existing 
enginehouses to permit their rapid and economical handling. 
The arrangement of the existing yard also made the new Salt 
Lake development somewhat more difficult than that at 
Denver, and required the departments to be grouped in a 
different manner. 
A locomotive shop, a steel and a wood car shop and a yard 
crane runway have been built of substantially the same design 
as those at Denver, together with a two-story storehouse, 50 
ft. by 242 ft., and an 18-stall enginehouse, 126 ft. deep. As 
to Denver, the existing machine shop has been converted into 
a blacksmith shop, while an existing erection shop has been 
converted into a tank shop and a number of consequent ad- 
ditions and alterations have been made to other departments. 


Locomotive Shop Resembles That at Denver 


The locomotive shop is of the same design and track lay- 
out as that at Denver. The tool department layout also copies 
that at Denver, though some of the individual tools are 
somewhat different, on account of the different class of loco- 
motives to be handled. This shop is also served by two 
120-ton Whiting cranes with 10-ton auxiliary hoists in the 
erecting bay and by a 10-ton crane in the machine tool bay. 
Electric and gasoline trucks also serve to transfer parts be- 
tween the two bays and between the shop and the yard crane 
runway. 

A yard crane runway with a 15-ton crane extends the full 
length of the shop along the machine shop side of the build- 
ing and serves as a receiving and storage space for parts and 
materials. Beside the tracks already referred to two stand- 
ard gage tracks extend through the shop and into the runway 
at right angles. These serve for the transportation of heavy 
parts. One of the yard tracks extends about 300 ft. from 
the north underneath this crane runway, for loading and 
unloading cars from outside. 

The runway extends several bays beyond the end of the 
locomotive shop and also serves the blacksmith shop. This 
building was formerly the machine shop and lies on the same 
side of the runway, about 40 ft. clear to the south of the 
locomotive shop. This shop is equipped and depart- 
mentalized like that at Denver, although the different shape 
of the building calls for a slightly different arrangement of 
the groups, and no brass foundry is required at Salt Lake. 


Storehouse Was Rebuilt 


The old storehouse, which was located on the side of the 
new locomotive shop, was no longer adequate for present 
needs. It was consequently torn down and a larger two- 
story storehouse, 50 ft. by 242 ft. was built in its place. This 
is a brick and timber mill construction building. Following 
the plan of grouping buildings as far as possible around 
the crane runway, it is located alongside the latter opposite 
the locomotive and blacksmith shops. 

The storehouse is entirely surrounded by a concrete paved 
platform at car-floor level. This platform is 10 ft. wide 
along both sides of the building and is about 450 ft. long, 
providing liberal outdoor storage space at both ends of the 
building. The entire length of the east 10-ft. of this plat- 
form is under the crane runway and is also served by the 
yard track under the runway, which is located next to the 
platform. The west side of the platform is served by an- 
other yard track throughout its length, giving ample unload- 
ing space. 

The first floor of the storehouse is given over to storage 
space and the storekeeper’s office. Only half of the second 
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story, however, is storage space, the balance being given over 


to executive offices of the terminal. A centrally located 
elevator and stairway provide for vertical transportation. 

The old engine terminal had an enginehouse of 5 stalls, one 
of 8 stalls and one of 16 stalls, all served by an 80-ft. turn- 
table. While the number of stalls available was substantially 
sufficient for present needs, the length of stall in none of 
them was sufficient for adequate, economical service to the 
longer locomotives, of which increasing numbers are being 
assigned to the lines tributary to Salt Lake. Consequently, 
the old 16-stall house was torn down and its place taken by 
a new 18-stall house, 126 ft. deep on the same site, the old 
80-ft. turntable being replaced by a new 110-ft. continuous 
turntable of American Bridge Company design and 
manufacture. 


Enginehouse Includes Novel Features 


As past experience with timber and concrete frame engine- 
houses has not shown advantages in concrete commensurate 
with its much greater first cost as compared with timber and 
as a well-built timber enginehouse of fire-resisting mill con- 
struction rarely burns, this new enginehouse is built of brick 
and fire-resisting mill construction and is divided into two 
equal parts by a fire wall. It is provided with a clerestory 
about 70 ft. wide, placed well toward the rear of the house, 
fully glazed on both sides and with operating sash to give 
good ventilation. 

The economical and rapid handling of heavy modern 


. engines with their greater weight of parts demands some kind 


of mechanical equipment for the dismantling, transportation 
and reassembling of these parts. Jib cranes and overhead 
cranes have been used for this to some extent, but their high 
cost, comparative slowness and lack of flexibility threw the 
balance in favor of the use of crane trucks for this purpose. 
These trucks, capable of picking up parts quickly at any 
point and transporting them to any other point inside or out- 
side the house without transfer and independently of tracks, 
are rapid, flexible and economical. 

To insure the satisfactory, permanent operation of these 
trucks, a paving brick floor on a reinforced concrete base 
was laid throughout the building. The use of reinforcement 
in an enginehouse floor is rather unusual, but a scheme was 
worked out whereby the reinforced floor slab, acting as a 
beam extending from pit to pit, and tied in with the rein- 
forcing in the pits, stiffened the pits and took part of the 
jacking loads from them so that a much lighter cross-section 
of pit could be used than would otherwise be required. This 
reinforced floor slab also permitted the elimination of the 
concrete piers under the interior building posts, the latter 
being carried directly on the slab. Thus the whole floor 
and pit system, though much stronger, was no more expensive 
than the massive pits, unreinforced floor and building piers 
that would otherwise have been used. 

The building is heated by direct radiation, coils being 
distributed under ledges at both sides of the pits and around 
the rear wall. 


Shoe and Wedge Pit Jack 


GHOE and wedge men find the device shown in the illus- 

tration very convenient in fitting shoes and wedges and 
with it pedestal binders are easily raised into position. With 
this jack two men can quickly apply the shoes, wedges and 
binders on the largest locomotives. It is useful both in the 
enginehouse and back shop. 

The jack consists of a six-inch air cylinder in which a 
five-inch ram head works on a two-inch piston rod. The 
air is admitted to the bottom of the cylinder by a one-way 
air valve. The valve contains an air hole through which 
the air is released when lowering the jack. At the top of 
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the jack there is a 714-inch collar under which fits a bracket 
or casting which spans across the pit and rests on the web 
of the rail. This bracket contains two handles. by which 
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Pit Jack for Rapidly Placing Shoes, Wedges and Pedestal Binders 
in Position 


the jack may be moved. After one pedestal binder is put 
up in position it is an easy matter to slide the jack along 
the top of the rail to the next binder. 


Holding Lathe Work Without Injury 
By Lloyd R. Carson 


N turning such work in a lathe as a brake hanger pin, 
| valve stem or other work necessitating the reversal of the 

part end for end in the lathe the mechanic often finds 
it necessary to use a lathe dog in order to allow the work to 
run on the centers and still run true. In many cases the 
set screw of the lathe dog makes a flat spot on the work, and, 
on any part such as a valve stem which requires a steam 


The Split Sleeyes Protect the Finished Surfaces 
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fit or polished surface, this is injurious. Moreover should 
the work in any way catch or cease to rotate, the set screw 
will gouge it. This is true not only of the set screw in a 
lathe dog but also of the jaws of a chuck. 

The following method has proved to be a remedy for 
these drawbacks of the lathe dog and allows the mechanic 
to place the work in a chuck, should he wish to true his work 
up in that manner. 

Take an old bushing which has been discarded, or the 
ends of bushings which have been removed in cutting off new 
bushings after they have been turned and bored. Place in 
a vise and with a hack-saw remove 4 in. or 34 in. from 
the entire length of one side. File the edges so as not to 
leave a rough edge on the inside of the bushing. This makes 
a split sleeve which can be slipped over the work, and the 
lathe dog or chuck jaws tightened down on it. The me- 
chanic will find that when the lathe dog or chuck is tight- 
ened this collar will bear at all points on the work, thus 
allowing a heavier cut without fear of injuring the work. 

In a surprisingly short time pieces can be found to suit 
the requirements of any size work. It is not necessary to 
have the sleeves the exact size of the work because the metal 
removed in cutting the sleeve provides for some closing in 
to suit the work. These collars can be used many times on 
different size work as they spring back to their former shape 
when removed. They will also be a great help in holding 
work in a vice or shaper where it must be held firmly without 


injury. 
a \ 


Crane Shock Absorber _ | 


TERE is in use at the Lehigh Valley Shops at Sayre, 
Pa., a crane shock absorber for which it is claimed that 
since it has been applied there has never been found a broken 
chain or a cable. It is hung on the crane hook and the 
grab chain hook is attached to the pick-up chain. This 
arrangement places it between the crane and the work which 


18 Coil Spring with 
Spring Paide 


Crane Shock Absorber Which Increases the Life of the Crane Cabie 
and Lifting Chains 


is to be lifted. It receives all sudden shocks and strains 
caused by the jerking and twisting of the object as it is being 
raised. The elimination of these shocks prolongs the life of 
the crane cable, chain and crane. 

The device is very simple in construction and can be 
readily made in the blacksmith shop. The most important 
parts are the two helical coil springs. These springs are 
tested to withstand a load equal to twice the capacity of 
the crane.’ 


- Proceedings of the Boiler Makers’ Convention 


The Discussion Developed the Advantage of the Interchange of 
Ideas on Boiler Construction 


HE prodeedings of the opening session of the fifteenth 


annual Convention of the Master Boiler Makers’ _Asso- 
_¢iation, which was held at the Hotel Sherman, C Chicago, 


May 20 to 23, were published in the July issue of the 
Railway Mechanical Engineer, and abstracts of the papers 
on the application of Thermic Syphons and Autogenous 
Welding and Its Uses were published in that issue. Other 
ted during the convention are abstracted below. 


Training Apprentices | 


| The great need of this country today is a revival of respect 

foy genuine old time skilled craftsmanship. There is a grow- 
Mg conviction among thoughtful men that a grave mistake 
“has been made in making apprentice restrictions too drastic. 
It requires youth and vitality to make anything a success 
these days, and the skilled trades are no exception to the 
rule. 

It is recognized that the best results in apprenticeship can 
only be accomplished by educational facilities on the shop 
property during working hours with the apprentice under 
pay, combined with shop instruction, conforming to a regu- 
lar schedule of advancement. 

Never was there so great a need for skilled mechanics as 
there is today, but we cannot develop real mechanics unless 
a definite and adequate plan of training is adopted and 
rigidly adhered to. A thorough course of training for each 
trade must be laid out and some one must be responsible for 
seeing that each boy is carefully conducted through the 
course. There must be a definite amount of school instruc- 
tion in order that the boy may be given a thorough under- 
standing of the underlying principles of the job. Means 
must be provided to insure thorough training of the appren- 
tice in the shop work, by the use of shop instructors who 
devote their entire time to the instruction of the apprentices, 
directly on the work in which they are engaged in the shop. 
It has been demonstrated that the use of a shop instructor as 
indicated, results in a material increase in output, and is 
therefore immediatelv profitable to the railroad companv, as 
well as ultimately beneficial in providing a group of well 
trained and well intentioned graduates to fill the places made 
vacant by promotion or other causes. 

It has been found that the best results in apprenticeship 
training are accomplished by a plan embodying instruction 
in the standard practices of the railroad company and all 
lesson papers and shop instructions should be arranged with 
that object in view in order to thoroughly drill the apprentice 
in the company standard practices, at the same time he is 
being taught drawing, mathematics, and shop methods. 

A number of railroad companies have a very complete 
apprenticeship system extending over the entire railroad and 
in successful operation for a number of years. Usually there 
are three groups of apprentices, as follows: 


Classes of Apprentices 


Regular apprentices should be boys 16 to 21 vears of age, 
having a high school education or equivalent, and in good 
health. Schools be maintained at the shops, four to six morn- 
ings per week. Attendance be compulsory and under pay. but 
the minimum requirements not severe. Each apprentice be 
given instructions in mechanical drawing, shop mathematics, 
physics and related subjects during two periods of two hours 
each per week, It will be realized that many bovs who have 


not had much early education, still have good intentions and 
respond to a genuine opportunity to improve their condition 
by attending the schools. The course in each of the mechan- 
ical trades is for four years in school and shop. The shop 
to have an instructor to supervise the movements of the 
apprentices in the shops, give them instructions in the proper 
methods to follow and arrange for them to be moved in 
accordance with the schedule established for each trade. The 
shop instructors should not assign work, but instruct the 
apprentices in the work which the department foreman has 
assigned to them. 

The lesson papers, drawings, problem sheet, T-squares, 
angles, pencils, paper, and everything except the set of draw- 
ing instruments should be furnished by the company. The 
instruments can be purchased by the instructor for the 
apprentice at a reduced rate made with the manufacturers. 

Helper apprentices should be young men 21 to 30 years of 
age, in good health, who have had two or more years’ con- 
tinuous experience as helpers in the shop from which applica- 
tion is made, should be given one year allowed time and serve 
a three-year apprenticeship course. Attendance at the 
school could be optional for helper apprentices. The shop 
instructors also should look after the progress of the helper 
apprentice. 

Special apprentices should be young men 18 to 26 years of 
age, who are graduates of a mechanical engineering course 
in college and have good health. They can be placed on the 
regular work in the shops and assigned to special work on 
tests and selected duties as required. These men need not 
attend the shop schools. 

Many men now occupying good positions in railroad 
service are graduate apprentices of different railroads, it may 
be said that the railroad service offers as good opportunity 
for the future as any other line of work. It should be pointed 
out that ability to acquire knowledge is not alone sufficient 
to insure advancement in the service; some other desirable 
characteristics such as executive ability, initiative and com- 
mon sense are necessary, and are sometimes unexpectedly 
developed after a period of experience. Many of these men 
have been advanced to good positions. This plan, we 
believe, will help materially to increase the bond of mutual 
interest between the company and the employees. 

The plan of apprenticeship should include the boiler- 
maker’s trade with others, in the manner described. This 
trade should be more attractive to young men than hereto- 
fore on account of the introduction of labor saving tool: 
and appliances and improved methods. There is an excellent 
opportunity for young men who are thoroughly qualified to 
advance beyond the position of workman. 

This report was signed by the following committee: 
George B. Usherwood, N. Y. C. (chairman), W. J. Murphv 
(Penn. System), John Harthill (N. Y. C.) and John F. 
Raps (I. C.). 
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A Paper on Welding / 
By A. G. Pack 


Chief of Bureau of Locomotive Inspection 


I recognize that “autogenous or fusion welding, is among 
the most valuable modern discoveries when used’ ‘with good 
judgment and discretion, however, it has not yet advanced to 
a stage where it can be considered “a cure-a11.” 

I do not believe-that it should be used gn any part of the 
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locomotive boiler where the strain to which the structure is 
subjected is not fully carried by other construction, which 
meets with the requirements of the Locomotive Inspection 
Law and Rules which are based on recognized standard 
practices of the best authorities, nor on any other part of the 
locomotive which is subjected to severe strains and shocks 
where through failure, accident and injury might result. 
This will be my position until its reliability has been estab- 
lished beyond a reasonable doubt, or until some means is 
discovered whereby the value of the weld can be established 
before failure occurs. 

It is too well recognized that the value of welding varies 
with the different welding operators, and even with the same 
operator, to give it a definite value. 

It is further established that autogenous welding changes 
the structure of the material to which it is applied to such 
an extent that the material cannot be depended upon as 
retaining its original physical properties. The welding of 
seams or cracks in the boiler backhead, where men are con- 
stantly employed in close proximity, should never be per- 
mitted except where the welding is covered with a patch 
secured by patch bolts, studs, or rivets. Some of the most 
serious accidents have been investigated by the Bureau of 
Locomotive Inspection where welded seams in boiler back- 
heads failed, which has led me to this final conclusion. 

Our records, as kept by years, show for the period July 1, 
1915, to April 30, 1924, the relative effect of crown sheet 
failures in which the sheets pocketed or bagged as com- 
pared with those in which the sheets tore. The term “in- 
volved,” as used in our study, refers to seams that were in- 
cluded in the pocketed, bagged or ruptured area. 

During the period July 1, 1915, to April 30, 1924, 
inclusive, there were 495 accidents due to firebox crown sheet 
failures which resulted in the death of 326 persons and the 
serious injury of 761 others, or an average of 0.66 killed 
and 1.54 seriously injured per accident. 

In 286 of the 495 failures the sheets bagged or pocketed, 
but did not tear, as a result of which 48 persons were killed 
and 474 others were seriously injured, or an average of 0.17 
killed and 1.66 seriously injured per accident. 

In 209 of the failures the sheets tore causing the death 
of 281 persons and the serious injury of 336 others, or an 
average of 1.35 killed and 1.61 seriously injured per accident. 
=- It will be seen from this comparison that the fatalities 
where sheets tore have been eight times as great as where 
they did not tear. From the viewpoint of safety to persons, 
this very clearly illustrates the necessity for constructing fire- 
box sheet seams in the strongest practical manner, especially 
so in the “so-called low water zone,” or such seams as may 
be within 15 inches of the highest part of the crown sheet, 
measured vertically, the purpose being to keep the welded 
seams, 78 per cent of which have failed when undue strain 
was thrown upon them, below that part of the firebox which 
pulls away from the stays causing pockets or bulges of 
various depths in cases of low water. 

Of the 495 crown sheet failures referred to there were 
277 cases where the riveted seams were involved, where 44 
or 15.9 per cent of the seams failed, while in 234 or 84.1 per- 
cent of the total riveted seams did not fail. 

In the total of 495 crown sheet failures there were 132 
cases in which the autogenously welded seams were involved, 
of which 103 or 78 per cent failed, while 22 per cent did not 
fail. 

During the period July 1, 1915, to April 30, 1924, autog- 
enously welded seams were involved in 26.7 per cent of the 
total crown sheet failures, while 50.7 per cent of the total 
fatalities occurred in such accidents where the autogenously 
welded seams were involved. 

It will be seen from this that 15.9 per cent of the riveted 
seams failed, while 78 per cent of the autogenously welded 
seams failed under exactly the same conditions. The aver- 
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age number of persons killed per accident in which the 


riveted seams were involved was 0.76 as compared with an 


average of 1.17 killed per accident where the autogenously 
welded seams were involved. | 

It may be said that a large percentage of the crown sheet 
failures involved in the discussion were caused by overheat- 
ing due to low water, therefore, the primary causes of such 
failures were overheated crown sheets, and that nothing can 
prevent a crown sheet from coming down when allowed to 
become extremely overheated, with which I agree. But when 
a stronger construction of the firebox seams will reduce the 
number of fatalities and the damage to property, I feel that 
there can be no excuse to offer for not employing the strongest 
and best practical methods. 

I do not desire to be understood as opposing autogenous 
welding when properly and discreetly used, and believe that 
it has a very wide and useful field. If we are to profit by 
the experiences of others, we must give careful consideration 
to. the result of all practices and methods. The extreme to 
which autógenous welding has been curried is what 1 have 
taken exception to. It is not “a cure-all,” nor can it be used 
indiscriminately with safety, nor even economy. 


Cost of Removing Mud Ring Rivets 


The most economical method of cutting off and remov- 
ing mud ring rivets is by the use of the gas torch in turning 
the rivet heads off, then backing them out in the regular way. 

It is well known that some mud ring rivets are easier to 
remove than others. The hard ones are either drilled out or 
burnt out of the ring. Sometimes it is found advantageous 
to heat the mud ring, just above or below the rivets which 
are hard to back out. This expands the hole and in many 
cases makes the rivet easier to back out. 

The cost of removing mud ring rivets depends upon several 
conditions. “Cost of gas, which shops buy, while others 
manufacture.” Whether or not the rivets are hard, or easy to 
back out, as well as the class of labor used in doing the work 
and the price per hour paid such labor. However, as a fair 
estimate would say six cents per rivet plus the cost of gas 
would be a fair price. | 

This report was prepared by a committee composed of 
Charles P. Patrick, chairman; J. P. Malley, M. G. Guiry. 


Removing and Renewing Firebox 
Sheets 


The most up-to-date method of removing firebox sheets — 
from a locomotive firebox is by the use of the oxy-acetylene 
torch and air ram. Rivets also are burned out with electric 
process in the flange of back flue sheet or door sheets. Cone 
head rivets can be burned off in mud ring with either elec- 
tric or acetylene torch and air ram used to punch the rivets 
out of the ring. 

Rigid staybolts that are riveted over at both ends can be 
drilled on the outer end of bolt or burned out. However, 
when the acetylene torch is used on this work great care must 
be taken by the operator to see that no damage is done to the 
outside boiler sheet. 

When fireboxes have a full or partial installation of flex- 
ible staybolts and are equipped with caps and sleeves on the 
outside sheets, these bolts can be burned on the firebox side 
and driven out entircly free from the sheet. The same 
methods can be used when removing back flue sheets or door 
sheets only or applying new side sheets. | 

The cost of removing fireboxes is very largely dependent 
on the character of the shop doing the work. One shop mav 
be up-to-date with all the latest appliances while another mav 
be behind in this feature and therefore unable to compete 
with the ‘up-to-date shop in matters of cost. However, the 
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advantage in cost is in the matter of methods between the use 
of electric .or acetylene torch as compared with the former 
method of drilling staybolts and the use of sledge hammers 
and chisel bars is in favor of the torch, because it is more 
economical as well as effecting a great saving of time, which 
is equivalent to money. It assists in keeping to schedule 
time which is a saving in overhead expense. . 

Taking up the question, “Is it more economical to renew 
fireboxes without removing boiler from engine frame?” Hav- 
ing had experience in both ways of applying new fireboxes 
with boiler removed from the frames and applying new fire- 
boxes without removing boiler from engine frames, two of us 
are in favor of removing the boiler from the frames when- 
ever there is a new firebox to be applied, nothwithstanding 
there appears to be an added cost on account of having to 
remove the cylinder saddle bolts and a few pipes. We be- 
lieve this cost is offset by the easier way in which the boiler 
maker can handle the work. ‘The old firebox can be removed 
in a shorter time. The new firebox can be assembled and 
fitted together better than it can be when assembled in pieces 
in the boiler. Also, it does not matter whether the firebox is 
riveted together or welded together. The matter of cost 
cannot be entertained when applying new fireboxes to loco- 
motive boilers; the best workmanship is what we want and 
we don’t always know we get that when new fireboxes are 
applied to boilers that are not removed from the frames. 

To give an estimated cost of applying new fireboxes to 
locomotive boilers for all railroad shops it appears to two of 
us that it cannot be done without doing an injustice to some 
shops that are not as thoroughly equipped for handling the 
work as are some of their neighbors. Two of the committee 
state it is more economical to renew fireboxes' without remov- 
ing the boiler from the frames. The firebox in their case is 
fitted together on the floor and assembled in the boiler by 
bolting the plates separately in place in the following order: 
Crown sheet, side sheets, then door sheet and tube sheet. 
The door sheet flange is provided with a shorter flange than 
when riveted and is welded entirely above the foundation 
ring. The tube sheet flange is treated similarly except where 
it is riveted in the ordinary way to the crown sheet. The 
crown sheet is welded to the side sheets. The joint of same 
is kept about 14 inches below the highest part of crown sheet. 
A patent welding method is used throughout, which has been 
employed for over three years, and it has given entire satis- 
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faction without attention or failure. At the least, the cost of 
removing and replacing the boiler on the frames is saved 
by this method. One member of this committee quotes a 
cost of 21 cents per pound for labor and material charges 
between the incoming test of the boiler and its completed 
test, figured from the 1923 schedule of rates and material. 
This includes the store material and overhead, but excludes 
the shop overhead expense. He also favors a comparison of 
costs where shops are equally equipped for the performance 
of the work and claims a longer life for side sheets when the 
heavier crown sheet does not extend to include the side sheets. 
One member of committee suggests that it would be better to 
drive mud ring rivets with air hammer and air jam than to 
double gun them in order to be better able to remove them 
when necessary. 

This report was prepared by a committee composed of 
Thomas Lewis, chairman; A. S. Greene, J. T. Johnston, 
T. W. Lowe. - 


Crane Lifting Clamp 


"THE clamp shown in the illustration is useful to mechanics 
who work on heavy castings such as cylinder saddles, 
deck castings, etc., which have to be handled by a crane. 
The clamp is fastened to the casting by the set screw A 
and lifted by the crane chain hook through the eye B. This 
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Clamp for Lifting Heavy Locomotive Castings 


is much easier and quicker than by wrapping a heavy crane 
chain around a casting for a lift. 

In handling cylinders for machining, this clamp can be 
fastened to the ribs of the casting so that it is possible to 
set the casting in practically any desired position. ` 


illinois Central Yards at Chicago 
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Non-Clogging Vacuum Oil Burner __, 


NON-CLOGGING vacuum oil burner which contains 
A no oil valve or small oil passages has recently been 
designed by the Johnston Manufacturing Company, 
Minneapolis, Minn. The oil supply to this burner is regu- 
lated indirectly by an air valve which rarely clogs and main- 
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Johnson Vacuum Ol! Burner Consisting of Only Two Working Parts 


tains a uniform flow. There is no choke or restriction in the 
oil passages. This burner operates continuously without 
variation or clogging on oil containing considerable free 
carbon and dirt. 

The burner has only two working parts. These are the 
two needle-point air valves, one which regulates the com- 
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pressed air and the other which indirectly regulates the oil 
feed. The oil regulating valve is clearly marked and is 
operated the same way as any other valve. In order to handle. 
very thick oil, the burner has a high vacuum and large 
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Fig. 


oil connections. It is designed so that the oil feed automat- 
ically increases and decreases with the air pressure and a 
proper and uniform flame is maintained regardless of large 
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variations of pressure in the air lines. The operation of the 
burner is not affected by wear of the parts. 
The Johnston Manufacturing company sponsored at one 


502 


of the leading universities a series of tests dealing with the 
relative merits of oil burners as used on a rivet forge. The 
object of these tests was to compare the abilities of various 
kinds of burners to operate on oil which contains considerable 
sediment and free carbon. The length of time a burner 
would maintain a fire without attention, or readjustment of 
the oil feed, and the uniformity of the oil feed and of the 
gases in the heating chamber during each run, were considered 
to be the correct measures of the ability of the burner to 
operate under the given conditions. 

In Fig. 1, the lengths of the various runs with each sys- 
tem of oil regulation are shown graphically. The lines for 
the burner with indirect oil regulation have been shown dotted 
beyond the end of the five-hour test periods, since this 
burner was shut down only because the end of the working 
period of the shop had been reached. In Fig. 2 the rate of 


oil feed in gallons of oil burned per hour are shown 


graphically. All curves for the oil feed are plotted to the 
same vertical and horizontal scales. 

The burner with indirect air valve regulation of the oil 
feed maintained a constant flame without visible evidence of 
variation during both of the five-hour test runs and would 
apparently have continued indefinitely without variation. 
With oil regulation by means of a valve of either the needle 
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or V notch type, the oil feed fluctuated so rapidly that 
measurements of the amount burned could be obtained for 
only a few of the longest runs and the flame varied between 
a smoky and a scaling condition. After operation with valve 
control for a very short time, the valve clogged and the fire 
suddenly failed. The fluctuations in the oil feed under 
valve control were evidently due to the free carbon and sedi- 
ment partially bridging across the valve opening, then break- 
ing down, and finally bridging over the opening entirely so 
that the fire failed. 

Inasmuch as scale is produced by free oxygen in the gases 
in the heating chamber, the oil feed should be maintained 
continuously above the quantity necessary to combine with all 
the oxygen in the air entering the heating chamber. This 
quantity for the burner as used in these tests is shown on 
the charts by the line marked, “Minimum oil feed without 
scaling.” The oil feed was above this line continuously 
during both tests of the burner with indirect oil regulation. 
In the case of the burners having direct valve control of the 
oil feed, the feed fluctuated considerably and then suddenly 
dropped below this line. The length of these runs with direct 
valve control of the oil feed was variable, and constant atten- 
tion would have been necessary to avoid scaling the rivets 
or creating a smoky condition. 


Pratt & Whitney Speed Reducing Face Plate 


SPEED reducing face plate adaptable to its new 16- 
A in. Model B lathe has been placed on the market by 

the Pratt & Whitney Company, Hartford, Conn. This 
face plate gives a six to one reduction to whatever spindle 
speed is engaged, so that extremely low speeds are available 
when the nature of the work demands them. 

The new attachment takes the general form of a face 
plate. A gear is attached to the spindle nose. Attached 
to a plate which carries the driving dog, are two planetary 
gears which mesh with the spindle gear and a large fixed 
internal gear which is held from rotating by being clamped 
to the bed. The plate is thus given its reduced speed. 

Owing to the fact that the regular headstock center which 
is mounted in the spindle nose is used for this attachment, 
the accuracy obtained with it is the accuracy of the lathe 
itself. There is no loss of alinement due to extra mechanism 
being inserted between the lathe spindle and the work center. 
The simplicity of the whole attachment makes it very easy 
to operate, and as it may be set up or taken off practically 
as quickly as a regular face plate, it forms a very con- 
venient solution to some difficult turning problems. 

The new attachment has many uses. It has been primarily 
developed for use in relieving operations of all sorts. This 
type of work requires a very slow spindle rotation in order 
that first class work may be accomplished, and as the at- 
tachment makes possible speeds as low as two revolutions 
per minute, the range of relieving work which may be 
accomplished with it is greatly increased. The relieving at- 
tachment for the Model B lathe has been designed in con- 
junction with the speed reducing face plate so that no addi- 
tional relieving tables are needed. There are two differently 
speeded drives provided for the relieving attachment, one for 
use with the face plate and the other for ordinary relieving 
without it. Thus the same tables apply in either case. 

In addition to its value in relieving, the slow rotation 
makes possible extremely accurate thread chasing because 
of the use of the headstock center without any intervening 
parts. This feature is of particular value in truing up pre- 
cision screws. 

A further use of the speed reducing face plate is the cut- 
ting of extremely long leads. There has been no difficulty 
experienced in cutting leads up to 12 in. on the Model B 


lathe equipped with this attachment. This opens up a range 
of work which has hitherto not been considered practical 
for an engine lathe. Large leads of this sort have been cut 
with a feed of .002 in. without trouble from chatter marks. 
The face plate is also designed to be used for accurate in- 
dexing. 


A plate with 60 notches gives every subdivision 


Speed Reducing Face Plate Which Gives Speeds as Low as Two 
Revolutions Per Minute 


needed for ordinary work requiring multiple starts. A con- 
venient pawl engages the notches as desired, and each notch 
is numbered so that there is no difficulty in obtaining correct 
indexing. The indexing feature is particularly valuable for 
the multiple starts which usually accompany long leads so 
that this type of problem has been greatly simplified. 

If desired, the gearing may be locked so that there is no 
speed reduction, and the attachment then becomes a regular 
indexing face plate. 
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Heavy Duty Lathe Provided with a Rapid Power Traverse Screw 


pany, New York, in designing the heavy duty lathe, 
here described, was to put on the market one which 
has more driving power, more strength and rigidity, greater 
ease of operation and greater endurance than any machine 
that this company has yet designed. Some of the salient fea- 
tures which tend to provide rigidity and strength are a bed 
which is cast with a solid web over the top to tie the two 
ways together, a carriage running on a heavy rigid tool 
slide; an apron provided with double walls and cast in one 
piece and steel gears which are all of the Maag design. 
The ease of operation is brought about by the rapid power 
traverse, a direct reading plate for selecting the desired feed, 
a “Jog? push button provided on the head for turning the 
motor slowly while shifting gears, and a thin apron which 
allows the operator to stand close to the work. 
The bed of this machine has been designed to stand the 
stresses induced by the cutting tool without vibration. The 


T primary object of the Niles-Bement Pond Com- 
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possible. The LeBlond type vee, which is used, has ap- 
proximately twice the usual bearing area, which reduces the 
bearing pressure per unit of area between the carriage and 
the bed, and in consequence reduces the amount of wear 
produced. The bed is made of a special high steel mixture 
and cast so that a hard, close grained, uniform surface is 
obtained, which gives excellent, uniform wearing qualities. 
The ways are protected from being cut by steel chips by two 
sets of track wipers on the carriage, one ahead of the other, 
to prevent the scoring of the ways. The first wiper consists 
of a thin brass plate, which presses lightly against the track 
at an angle so that the chips are pushed off instead of being 
wedged under the wiper as in the ordinary construction. 
The second wiper consists of a heavy felt, which takes up 
any very small particles which may have slipped by the first 
wiper. 

The old way of lubricating the carriage by merely apply- 
ing oil to the way on either side of the carriage is not entirely 
satisfactory, because if the carriage is properly protected by 
track wipers, much of the oil is wiped off to waste and the 
oil does not get to the surface to be lubricated. This is par- 
ticularly true when the work is short and the carriage covers 
most of the working distance. The oil is applied through 
covered oil cups directly to the working surfaces between the 
carriage track wipérs, so that they help to keep the oil on 
the working surfaces instead of wiping it off. Oil grooves 
have been cut in the carriage for carrying the oil to the en- 
tire surface of the ways. 


Pis 


A Niles-Bement-Pond Heavy Duty Lathe Equipped with a “Jog” Push Button Which Controls the Face Plate 


front ways of a lathe receive the greatest load from the cut- 
ting tool. The design of the machine has provided, in addi- 
tion to the heavy double cross ties spaced every 24 in., an 
inclined solid web, which ties the front and back walls rig- 
idly together and gives the front track a particularly strong 
support. The bed also has an unusually great depth and is 
supported on heavy cabinet legs. The inclined web also 
carries the chips through the holes in the back wall of the 
bed to the chip pan located at the rear of the machine, from 
which the chips may be easily removed. 

The degree of accuracy which a lathe bed will maintain 
after it has been in service for some time is dependent on 
several important factors. The bearing pressure per square 
inch between the carriage and the bed should be as low as 


The machine is provided with a rapid power traverse. A 
separate motor drives a right and left hand screw at the back 
of the lathe through a gear box in which the gears run in oil. 
A right and left hand nut rotates on this screw ordinarily 
inside of a casing bolted to the carriage. When the rapid 
traverse lever at the front of the carriage is moved, it holds 
one or the other of the nuts stationary, depending on which 
direction the operator desires to move the carriage. It is 
very simple and is out of the way on the back of the lathe. 

The apron is cast in one piece and designed so that all 
the gears have a double bearing. The gears are all of the 
Maag type and made of heat-treated steel, designed not only 
for strength but for securing the maximum amount of rolling 
and the minimum amount of sliding action. Instead of hav- 
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ing the usual friction feed, this machine has been provided 
with the positive fine tooth clutches so that the feed can be 
snapped in and out instantly. This is particularly important 
when it is desired to stop at a shoulder very accurately. In- 
stead of having two levers, cne for the cross feed and the 
other for the longitudinal feed, it is equipped with a single 
lever for operating both. Usually the operator will feed 
only in one direction, so that ordinarily he will need only 
the one lever for controlling his feed. By putting in most 
of the gears in the central section of the apron, coming under 
the rest, it has been possible to make the apron on each side 
so compact that the operator can get close to his work. In- 
terlocks have been provided so that it is impossible for the 
operator to engage his lead screw nut while his power feed 
is on. The single lever for engaging both the longitudinal 
and the cross feeds also has been provided with a safetv 
trigger, so that it will be impossible for him to go from cross 
feed to longitudinal feed accidentally or vice versa. All the 
gears and the bearings on the apron are lubricated from an 
oil reservoir, so that the operator may oil the whole apron 
from a centralized point. 

The machine is designed with a powerful drive in an oil- 
tight headstock. None of the gears are overhung. They are 


ı Back View Showing Rapid Traverse Screw and System of 
Le. 33 Lubrication 


enclosed in a dust- and oil-tight head, and all the gears and 
bearings are flooded with filtered oil, pumped from the filter 
tank. The first driving pinion is mounted on its own shaft, 
with bearings on both sides, so that the motor bearings only 
carry the armature load instead of the loads induced by the 
belt and gear as in the other drives. 

The d. c. and a. c. motor drive and the belt drive head- 
stocks are all similar in structural principles of design, the 
only difference being that the a. c. and belt drive heads have 
more mechanical gear shifts. On the d. c. drive, full ad- 
vantage is taken of the variable speed motor. The head- 
stock is simplified, and the operator, through the control 
handle on the carriage, can easily vary the speed, so that it is 
seldom necessary to leave the carriage to shift gears. When 
the control handle on the carriage is moved to the “off posi- 
tion,” the motor brings the faceplate quickly to rest through 
the dynamic brake circuit. o 

On other lathes it is necessary to provide a friction clutch 
to enable the operator to shift the gears into mesh for the 
different speeds. This lathe is provided with a “Jog” but- 
ton control, so that when the button is pressed the gears turn 
over very slowly so that they may be easily shifted. As soon 
as the operator takes his finger off the button, the machine 
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stops. This is also a very valuable feature on chuck- 
ing work when the operator may wish to turn the face- 
plate through a small angle to adjust the paws. The 
operator may turn the faceplate through any angle 
by merely keeping his finger on the butten the required 
length of time. The a. c. motor is direct-connected to the 
machine, since the need for the friction clutch has been 
eliminated by the “Jog” button. It may be instantly started 
or stopped from the control handle on the carriage by means 
of the automatic controller. A mechanical brake stops the 
machine instantly when the control handle is placed in the 
“off” position. If desired, a reversing controller can be fur- 
nished at a slight additional cost, so that the operator can also 
reverse the lathe from the carriage. The construction of the 


End View Showing Extra Heavy Ribbed Sections and Sloping Bed 
Which Directs the Chips into the Chip Pan on Back of the Lathe 


a. c. headstock is similar to the d. c. headstock, except that 
there are 12 speed changes instead of the four speed changes 
on the d. c. drive. 

The single pulley is mounted between taper roller bear- 
ings which are adjustable for wear. The multiple disc 
clutch is of the type used on automobiles. The discs are 
engaged by springs, so that the pressure between the discs 
is not reduced as they wear and no adjustment .is necessary 
to maintain the driving power of the clutch. A large num- 
ber of steel discs are used, the alternate discs being faced 
with brake lining. Owing to the number and the size of 
the discs, the friction area is very large. The pressure be- 
tween the discs is kept low and wear is reduced to a mini- 
mum. The clutch is operated from a handle on the carriage 
or from a lever below the head, which may be used when 
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shifting gears. When the clutch is released, a brake is auto- 
matically applied, stopping the machine at once. The clutch 
is operated through a ball thrust bearing. An extra wide 
driving belt with a high gear ratio gives abundance of power 
with a low belt tension. Twelve speeds are obtained by 
shifting gears. 

The standard taper attachment travels with the carriage 
and is therefore always ready for use. The cross-slide is 
connected to the carriage for straight turning, and to the 
sliding block when turning tapers, the same bolt being used 
in each case so as to eliminate the possibility of connecting 
the taper attachment while the cross-slide is locked. The 
change from straight to taper turning is made by simply re- 
moving a bolt from one place and putting it in another, 
which may be done from the front of the machine. The 
long block, which slides in the taper bar, has large bearing 
surfaces. It is fitted with a taper gib, which is designed to 
receive and deliver pressure at the same height, which pre- 
vents any rocking and results in smooth and accurate work. 
The bolts which lock the taper bar can be reached from the 
front. The motion is transmitted through the cross-feed 
screw which, being of ample size to move the tool rest for 
straight turning, will move it with equal rigidity when turn- 
ing tapers. The backlash in the screw is taken up by means 
of a compensating nut. The taper attachment does not cut 
down the swing over the bridge. Another advantage is that 
the cross-feed screw and taper attachment may be used at 
the same time. 

A massive tailstock has been designed to carry heavy loads. 
It has a long bearing on the bed and is clamped to the bed 
by four locking bolts, all of which can be conveniently 
reached from the front of the machine. In the -ordinary 
construction, the tailstock is split and the spindle clamped 
by drawing the split portion together. This throws the spin- 
dle out of alignment more or less and weakens the tailstock. 
On this tailstock the spindle is rigidly clamped by the dou- 
ble plug locking mechanism, which does not disturb the 
alignment of the spindle and permits a good bearing be- 
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HE Phee system of journal lubrication, a recent 
development of the Froedtert Equipment Corporation, 
Milwaukee, Wis., is now being tested on three im- 

portant mid-west roads and these tests promise to be of more 
than ordinary interest in view of the lubrication results 
obtained. 

The construction and operation of the device are clearly 
shown in the drawing, Fig. 1 and the photograph, Fig. 2. 
A metal plate resting on the bottom of the journal box sup- 
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Fig. 1—Sectional Drawing of the Journal and Lubricating Device 


ports the upper portion of the device by means of six springs. 
The upper portion consists of two metal plates supporting 
three layers of wool felt, 34 in. thick. The bottom layer of 
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from which the sediment may be removed. 
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| Lubricating System ~~ 
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tween the spindle and the tailstock. The spindle and self- 

ejecting center are made unusually large so that the heaviest 

loads can be supported rigidly. A large screw working in a 

a bearing makes it possible easily to feed the largest 
rills. 

The quick change gear feed mechanism is mounted in a 
self-contained unit. A direct-reading feedplate has been 
provided so that the operator may select the desired feed 
immediately by placing the tumbler in the proper hole. The 
whole mechanism may be exposed by removing the top cover, 
making the gears readily accessible. The shafts are large in 
diameter with a relatively short distance between the sup- 
porting bearings. 

All of the gears and bearings are continuously flooded with 
oil from the circulating oil supply furnished by the oil pump 
through the headstock. The oil from the feedbox overflows 
and drains into a tank in the bed, where it is filtered and 
again pumped back into the bearings. The cover on the 
feedbox projects well beyond the narrow tumbler slot and 
effectively protects the gears from dirt. The feed gears on 
the end of the bed are guarded by a strong cast-iron gear 
guard which is hinged to the bed. This construction is 
much better than having the type of guard which merely lifts 
off, since the operator is apt to remove the cover and forget 
to put it back on. 

The lathe is provided with a coolant attachment. The 
pump for it is driven from the rapid traverse gearbox. It 
delivers the coolant to the flexible steel hose connected to the 
lathe carriage. The fluid, after cooling the tool, falls be- 
tween the ways of the bed and drains through the holes in 
the back of the bed to the steel pan. From here it is drained 
to the head-end leg of the lathe, which forms a settling tank. 
This tank is divided into two compartments, the first com- 
partment acting as a settling chamber for the small particles 
which pass through the screen. The overflow from this com- 
partment goes to the second compartment from which the 
pump takes its suction. A clean-out door has been provided 
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felt projects at each end sufficiently to drop down to the :- 
bottom of the box, and two additional strips of felt project 
downward to the bottom of the box through the center of the 


Fig. 


2—The Brass Has a Series of Holes Connected by Channels 


metal plates. The top two layers of felt are 1 in. shorter 
than the journal bearing surface to allow for lateral move- 
ment. Thus the layers of felt when in position are held in 
contact with the bearing surface by means of the springs. 
In addition to this, the brass, which is the standard brass now 
used, has a series of holes 3% in. in diameter and 54% in. in 
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depth, “drilled along each side, connected by channels 1 in. 
in depth as shown in Fig. 2. 

The installation of this device is said to require no 
alteration in the construction of the standard journal box 
as now used. It is simply inserted in place of the oil 
saturated waste. Before inserting, the spring and felt de- 
vices are thoroughly saturated with oil, the same oil now 
employed being used in conjunction with this method. About 
two quarts of free oil are added to the box after placing the 
spring and felt devices in position. 

The action of the Phee system in supplying oil to the 
journal is as follows: Oil is fed to the bearing surface by 
means of the pad which is in contact with the journal, 
additional oil being fed as required to the pad by means of 
the four wicks which rest in the free oil in the bottom of the 
box. These wicks have a threefold action: They feed oil to 
the pad, filter the oil as it passes up, and act as a guard at 
each end, preventing foreign matter from coming in contact 
with the bearing surface. The purpose of grooving and 
drilling the brass is mainly to insure a plentiful supply of 
free oil to the bearing surface during the time required to 
allow the brass to be worn to a perfect bearing seat. 

The following results are reported of a test of 12 of these 
devices applied March 1, 1924, to a car in passenger service 
making a run of 190 miles a day. The journals on this car 
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are 414 in. by 8 in. in size. On April 1 this car was 
inspected after a total run of 5,980 miles and the spring and 
felt devices were in excellent condition, the felt showing only 
slight signs of wear; the running temperature of the journals 
was lower than on those lubricated by waste and oil, and 
there was no indication of hot journals. On May 3 this car 
had made a total run of 11,970 miles with no attention what- 
ever. No additional oil had been added since installing the 
devices and apparently the car was in condition to run 
several thousand miles further before it would be necessary 
to add additional oil. One of the boxes on this car was 
defective to such extent that it would not hold oil, and the 
car ran over 5,000 miles with no free oil in the box, sufficient 
oil being contained in the felt pad to lubricate the journal 
properly. 

The tests up to the present time apparently indicate that 
a considerable saving in oil and labor can be effected by the 
use of this method of lubrication. One of the greatest claims, 
however, is that this system will eliminate the trouble experi- 
enced at the present time due to hot boxes, the actual cost of 
which, while very difficult to estimate in dollars and cents, 
is of considerable extent when the delay to the train, loss of 
revenue by setting out the car, labor, loss of material due 
to destruction of the journal, brass, waste and oil are all 
considered. 


Single Car Testing Device 


HE single car testing device illustrated is a recent de- 
T velopment made by the Westinghouse Air Brake Com- 

pany, Wilmerding, Pa., to meet the demand of certain 
railroads for a device to test the brake on a single car, which 
design displaces those devices used by many roads, made 
up of pipe fittings, cut-out cocks and choke fittings. This 
device is not designed for the purpose of testing triple valves, 
as it is not the intention to displace in any manner the 
A. R. A. requirements with respect to triple valve testing 
on the standard A. R. A. rack. 

When a car is on the repair track the brake should be 
tested, regardless of the last cleaning date, before the car 
is allowed to go into service, and it is for the purpose of 
facilitating this test of the general condition of the brake 
on a single car that the new testing device was designed. 

The following advantages as compared to the old style 
testing device will be apparent from the illustration: It is 
more compact, therefore more easily handled; it contains 
one duplex gage instead of two single gages; 
valve takes the place of the cut-out cocks, drain cock and 
chokes which were used in the previous designs; the rotary 
valve is more easily maintained and simpler to manipulate 
than the cut-out cocks; the device has a curled hair strainer, 
easily accessible for cleaning, which protects the rotary valve 
from dirt and wear; the design is such that the device may 
be put on the ground in an upright position and is therefore 
less Hable to damage. A handy means of carrying is pro- 
vided in the handle above the gage, which also acts as a 
protection to the gage; the rotary valve seats upward and 
there is no need of a stem gasket, thereby eliminating one 
contributing cause to a hard working valve. 

The operating handle has six working positions. The 
first position, at the extreme left, is for the purpose of 
quickly charging the brake pipe and the auxiliary reservoir. 
The second position admits pressure to the brake pipe at a 
pre-determined rate and is used to release the brake, after 
the proper brake application has been made, and determine 
if the brake is in condition for further service. If the brake 
does not release under this test, necessary repairs must be 
made. The third position is lap, in which position all ports 
are closed. The fourth position is slow application. Should 


one rotary - 


the brake fail to apply during this application, proper re- 
pairs must be made before the car is put in service. 


The 


Westinghouse Single Car Testing Device Which Displaces Pipe 
Fittings, Cut-Out Cocks and Choke Fittings 


fifth and sixth positions are for the purpose of determining 
the stability of the brake in regard to emergency. In the 
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fifth position emergency should not occur and in the sixth 
position emergency should take place. 

Different sizes of ports in the rotary are necessary for 
freight and passenger service. The reason is that this de- 
vice is for testing the brake on a single car; therefore, the 
volumes on the particular type of car to be tested must be 
given consideration, and as a passenger car is approxi- 


Standardized 


T is a matter of common knowledge that getting the right 
angle and shape for a planer tool makes a big difference 
in the results obtained with the tool. The roughing tool 

that is right for steel will have too keen an edge for cast iron 
and will tend to dig in, leading to chatter. The first instinct 
of the operator is to cut down the amount of feed, thereby 
decreasing production. 

There are, of course, certain elementary principles that every 
planer operator and certainly every foreman should fully 
understand. The tool ought not to reach beyond the bottom 
edge of the apron any more than is absolutely necessary, and 
should be made from heavy stock, so as to minimize spring- 
ing under the pressure of cutting. At the same time, the 
right shapes and angles are often a matter of debate, be- 
cause very few workmen have time to carry through the 
necessary experiments to establish these shapes and angles, 
and they certainly must be established by the old-fashioned 
method of “cut and trv.” l 

The G. A. Gray Company, of Cincinnati, Ohio, has rec- 
ognized this difficulty and has brought out a chart, entitled 
“Cutting Tools Recommended for Use on Gray Planers.” 
This gives the proper shape as well as the angles of rake and 
clearances on a set of sixteen general purpose tools, together 
with sketches showing the use for which the tool is intended. 

To supplement the chart, the Gray company furnishes 
aluminum models, which are numbered to correspond with 
the chart, and have the various surfaces accurately ground. 
These can be handed to a blacksmith, who, although he can- 
not read a drawing, will, in forging a tool, imitate the model 
so that it can be quickly ground to shape. The set of 16 
model tools is mounted on a neat wall board. 
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mately twice the length of an average freight car, it is 
necessary to so arrange that the same results are obtained 
in both cases. These devices are assembled for either freight 
or passenger service before leaving the factory, and the 
service for which they are intended is indicated on the name 
plate. They are so designed that they can be connected to 
the yard charging line and to the brake pipe on the car. 


Planer Tools 


G. A. Gray Tool Board Displaying 16 Aluminum Model Tools 


Hanaford Angle Cock 


HE Car Devices Company, Inc., Richmond, Va., have 
recently added to the line of railway devices an angle 
cock with a rear extension on the body cast in one piece. 
The object aimed at in designing this device was to produce 


Angle Cock With Rear Extension Cast on the Body 


an angle cock which would take the place of the old style 
two or more part malleable iron angle cock holder. This 
was effected by adding to the bodv a symmetrical rear exten- 
sion. A bracket can be applied above or below the brake 
pipe and riveted to the end sill, or on the side and riveted 
direct to the striking casting. Best results are obtained by 
using a 3%-in. by 4%%-in. open hearth steel bracket. 

The threads and the end of the nipple on the train line 
are completely enclosed by the rear extension. This reduces 
to a minimum loss due to the train pipe nipple breaking 
through the threads at the angle cock. 


Reclaiming Splice Bar Machine— 


Correction 


THE June 18 issue of the Daily Railway Age contained a 

description of a splice bar reclaiming machine manufac- 
tured by the Rockford Milling Machine Company, Rock- 
ford, Ill. In the last sentence of the article it was stated 
that the weight of the machine was approximately 1,200 1b., 
which is an error. The correct weight is between 11,000 1b. 
and 12,000 lb. 


~ GENERAL NEWS 


Electric lights are required in the marker and classification 
lamps of locomotives in Canada by an order issued by the Board 
of Railway Commissioners on June 6. The order applies to all 
new engines that have electric light installations, and to all loco- 
motives after December 31, 1925. This order is made on the 
basis of a hearing held last February, in which the brotherhoods 
claimed that oil lamps were not reliable and usually were not 
well maintained. 


The New York State law requiring 24-ft. cabooses and regulat- 
ing the construction of cabooses, the non-use of small coal cars, 
etc., is now in effect. The provisions of this law, which originally 
were put on the statute books in 1913, were later subjected to 
modifications, postponing the date when they should be enforced, 


but the last of these modifications has now become of no effect. - 


It appears that substantially all of the railroads affected by the 
law have complied with its provisions long since. 


Big Four Resumes Operation of Shops 


The Cleveland, Cincinnati, Chicago & St. Louis has canceled its 
contract with the Railway Service & Supply Corporation under 
which that corporation has operated the shops of the railroad at 
Beech Grove, Ind., during the past two years and is now operating 
‘the shops directly. The number of employees now at work is 
about 900. To those men who were employees of the company 
under former conditions and who joined the strike of 1922, the 
road has made an offer to restore seniority rights, under certain 
conditions, which offer remains good for about one month. 


Inspection Bureau Finds 46.9 
Per Cent of Locomotives Defective 


The Interstate Commerce Commission’s monthly report to the 
President on the condition of railroad equipment shows 5,675 loco- 
motives inspected by the Bureau of Locomotive Inspection during 
the month of June, of which 2,662 or 46.9 per cent, were found 
defective and 279 were ordered out of service. The Bureau of 
Safety inspected 99,722 freight cars, of which 4,207 were found 
defective, and 1,612 passenger cars, of which 67 were found de- 
fective. During the month 18 cases, involving 124 violations of 
the safety appliance acts, were transmitted to various United 
States attorneys for prosecution. 


Failure of Conspiracy Suit Against the Pennsylvania 


The United States Circuit Court of Appeals, at Philadelphia, 
July 14, dismissed the equity suit brought against the Pennsyl- 
vania Railroad by the System Federation of Shop Craftsmen and 
the Clerks’ brotherhood to enforce increases in wages which, as 
claimed by plaintiff, ought to have been made in compliance with 
a decision which had been made by the Railroad Labor Board, 
calling for the continuance of rates of wages which had been paid 
by the U. S. Railroad administration. The sum named, $15,000,000, 
was the estimated difference between what the employees have 
received from the railroad company and what they would have re- 
ceived under the higher rates claimed. The present decision 
sustains that of the district court, handed down several months 
ago. Representatives of the shop crafts declare that the case will 
be appealed to the Supreme Court of the United States. 


Wage Statistics for April 


The summary of wage statistics for the month of April, 1924, 
issued by the Interstate Commerce Commission, shows a total of 
1,787,217 employees, an increase of 26,949, or 1.5 per cent, over 
the number reported to March, 1924. Owing to seasonal require- 
‘ments, an increase of 49,849 employees appears in the maintenance 
of way group, but this number was offset somewhat by reductions 
in the maintenance of equipment, and the transportation groups. 


Notwithstanding an increase of 1.7 cents per hour in the straight 
time wages of train and engine service employees, which is perhaps 
the reflection of recent wage adjustments, the average hourly 
earnings of all employees, owing to an increase in the number of 
lower paid employees and a reduction in the number of the higher 
paid employees reported on an hourly basis, shows a decrease of 
4 mills per hour. There was also a decrease in the quantity of 
overtime work and in the average overtime rate per hour. The 
total compensation in April was 1.9 per cent less than in March. 
Compared with the returns for the corresponding month last year, 
the employment in April, 1924, decreased 3.1 per cent and the 
total compensation shows a decrease of 3.6 per cent. 


Cars and Locomotives Placed in Service 


Class I railroads during the first six months this year installed 
in service 70,874 freight cars, according to reports filed by the 
carriers with the Car Service Division of the American Railway 
Association. This was a decrease of 8,366 cars as compared with 
the number installed during the corresponding period in 1923. 
The railroads on July 1, 1924, had on order 60,315 freight cars as 
compared with 96,855 on July 1, 1923, or a decrease of 36,540. 

The railroads during the first half of 1924 also installed 1,071 
locomotives, as compared with 1,998 during the corresponding 
period the year before, or a decrease of 927. They also had on 
order on July 1, 360 locomotives, as compared with 1,902 last 
year. | 

Of the cars placed in service 12,319 were installed during the 


-ménth of June, including 4,607 box cars, 3,653 coal cars and 1,976 
‘refrigerator cars, including those installed by railroad owned 


private refrigerator companies. The railroads also placed in 
service during the month 160 locomotives. These figures as to 
freight cars and locomotives placed in service or on order include 
new, rebuilt and leased equipment. 


Progress in Application of B. & O. Shop Plan on 
C. N. R. 


A survey of the main shop points on the Canadian National 
has been begun, starting with the Winnipeg shops, preparatory to 
the experimental application of the co-operative shop work plan, 
known as the Baltimore & Ohio co-operative plan, to the Canadian 
National Railway System. The plan aims at co-operation between 
the employees of the shops and the management in the working 
of the shops with a view to less waste and better production; a 
voice in shop management for the men; and a share for the em- 
ployees in the benefits accruing from co-operation. It was endorsed 
by the convention of Division 4, Railway Employees’ Department, 
of the American Federation of Labor representing all railway 
shop crafts in Canada. It has also received the approval of Sir 
Henry Thornton, president of the C. N. R. Following the Division 
4 conference B. M. Jewell, president of the Railway Employees’ 
Department of the A. F. of L.; William H. Johnston, president 
of the International Association of Machinists, and father of the 
co-operative shop plan; and Capt. O. S. Beyer, Jr., consulting 
engineer for the shopmen, and representatives of the shop crafts 


of the system, met Sir Henry Thornton. 


Reporting on this conference to officials of Division 4 Mr. Jewell 
stated, “Sir Henry Thornton said he was convinced that this was 
the most important gesture that has been made in the industrial 
world in years and that it has within it the germs of the solution 
of all our industrial problems. He was prepared to co-operate 
fully in order to make the experiment a success.” After the sur- 
vey of the Winnipeg shops it was stated at the offices of Division 
4 in Montreal that a survey of all the shops in Eastern Canada 
would be made. A joint report will then be made to Sir Henry 
by Capt. Beyer and the international unions. The shop for the 
experiment in co-operation has not yet been selected, but the 
selection will be made by the shop crafts with the assent of the 
employees and the management. 
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C. N. R. Officers Offer to Accept Pay 
Reduction While Shops Work Part Time 


A co-operative plan for assisting the finances of the Canadian 
National is now in consideration at the headquarters in Montreal. 
The board of directors has received an offer from the officers of 
the system, including vice-presidents, general managers, superin- 
tendents and heads of all departments and every officer above the 
grade of chief clerk to have their salaries reduced one day's pay 
per month during the five-month period of curtailed receipts. 
accepted by the board it is stated that the offer would apply only 
to the period during which a reduction in working hours in the 
shops of the system is in effect. In the case of Sir Henry Thorn- 
ton, the president, whose salary is $50,000 a year, the reduction 
would mean about $1,600. 

At the end of June the employees at the Canadian National 
shops at Point St. Charles (Montreal), St. Malo (Quebec City), 
Leaside (Toronto), Stratford (Ontario) and London (Ontario) 
were offered the alternative of a reduction in working hours or a 
reduction in force. The representatives of the men stated that 
they would not accept a reduction in working hours under their 
scheduled agreement with the company, consequently an order was 
given for the staffs to be reduced on July 1. Then the men from 
London and Point St. Charles asked the company to reopen the 
question and they decided they would accept a reduction in work- 
ing hours to three weeks a month. Leaside and St. Malo did not 
come to any decision and steps were taken to reduce the staff. 
The acceptance by Point St. Charles, Stratford and London was 
for the month of July only, and the men are now taking a canvass 
as to the ensuing fve months. Since then Leaside and St. Malo 
have asked to go under the scheme of reduction of working hours. 


Railroad Wages Hold Their Lead 
Over Those in Other Industries 


Railroad wages continue to lead those of manufacturing indus- 
tries, according to the National Industrial Conference Board, New 
York City, which has recently investigated the trends of wages, 
hours and employment of railway labor as a whole from the 1914 
period to the end of the first quarter of this year. In the first 
quarter of 1924, the average hourly earnings of all railroad wage 
earners were 60 cents, which is 13 per cent greater than the hourly 
earnings in 1914, and 10 cents below the highest peak of 1920. 
The purchasing power of the weekly earnings of these employees 
in the first quarter of 1924 was 30 per cent greater than in 1914, 
showing a slight increase since the second half of 1923. This 


condition is due to. a slight increase in earnings and a slight 
decrease in the cost of living. 

These figures are based on the average number of wage earners 
on those railroads whose annual revenues total one million dollars 
a year or over. During the first quarter of 1924, the number of 
wage earners stood at 1,249,873. 

The board made a comparison between the trends of wages for 
skilled labor in foundries and machine shops and that of skilled 
shop labor on the railroads. In 1914, the average hourly earnings 
of both were nearly equal, but by 1920 the railroad group had 
advanced far ahead. In the first quarter of 1924 the earnings of 
skilled labor in foundries and machine shops were 108 per cent 
greater than in 1914, but the railroad skilled shop labor at the 
end of last year were earning 142 per cent above the 1914 to 1915 
level and advanced still further to 72.2 cents per hour in the first 
quarter of this year. The board’s report discusses in detail the 
rates of wages of railroad workers in relation to their different 
classes of employment and in relation to the cost of living. In- 
cidentally, it shows the hourly earnings of unskilled railroad 
workers were 130 per cent greater at the end of the first 
quarter of 1924 than in 1914. It shows also that practically all 
increases and reductions in railroad wages since the termination 
of federal control were based on the rulings established by the 
United States Railroad Administration, and that the wages of 
the train and engine service employees, therefore, have never risen 
relatively so high as the wages of other classes of railroad labor. 

In general, the board states that railroad labor as a whole and 
two of its principal sub-divisions—skilled shop and unskilled labor 
__were materially better off early in 1924 than in 1914. It is 
also shown that the average working week per employee was con- 
siderably shorter and the purchasing power of weekly earnings 
substantially greater. The position of the train and engine service 
employees, however, was not so advantageous as that of other 
classes of railroad labor or of railroad labor regarded as a whole. 
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MEETINGS AND CONVENTIONS 


Third National Exposition of Power and Mechanical 
Engineering 


Over 260 exhibitors have been assigned space at the third na- 
tional exposition of Power and Mechanical Engineering which 
will be held in the Grand Central Palace, New York, December 
1 to December 6, inclusive. The exposition will, as usual, parallel 
the meetings of the American Society of Mechanical Engineers 
and the American Society of Refrigerating Engineers. The A. 
S. M. E. meeting will be held in the Engineering Societies’ build- 


LOCOMOTIVES ORDERED, INSTALLED AND RETIRED 


Installed Aggregate Retired 
Month during month tractive effort during month 
September ...omoccoc.”* 384 22,342,517 260 
October ..ooocomrcrtts? 408 21,665,487 301 
November ..ooooocsrrro 333 19,054,713 282 
December ..eseseeeeet 333 18,260,423 316 
Full year 1923.......+: 4O37® rr 3672 
1924 

anuary rr 271 15,228,895 178 

ebruary rt? 214 11,296,088 175 
March e... esttttos 176 10,457,064 181 
April 97 4,167,388 112 
May er 153 6,949,353 107 
a er ice eee wr A 

otal for 5 months....-- OO emeren A 
Total for 6 months.....- Or one 


A a 


nclude also equipment rebuilt to an extent sufficiently so that under 


Figures as to installations and retirements prepared by Car Service Division, A 


roads reporting to the Car Service Division. * They include equipment received from 
the accounting rules 1t must be retired and entered in the equipment statement as new 


Aggregate Owned at Aggregate Building in 

tractive effort end of month tractive effort R. R. Shops 

7,191,302 64,720 2,506,469,051 7 
7,935,709 64,827 2,520,200,846 15 
7,741,395 64,879 2,532,085,380 14 
8,738,378 64,896 2,541,607,425 14 
4,447,721 64,989 2,552,694,953 14 
4,906,435 65,029 2,559,519,253 10 
6,033,173 ' 64,911 2,560,076,766 7 
2,381,385 64,896 2,561,362,769 11 
2,600,445 64,942 2,565,706,413 10 


A at, Re 


A 


o E a 


a R. A., published in form C. S. 56A-1. Figures cover only those 
builders and railroad shops. Figures of installations and retirements alike 


i 
equipment. 
» Corrected figure. 


FREIGHT CAR REPAIR SITUATION 


Number Cars awaiting repairs 
freight oN 
Date, 1923 cars on line Heavy Light Total 
January Dual 2,264,593 164.041 51,970 216,011 
April 1..--eeeeer 2,206,997 154,302 52.010 206,312 
July Lo... ..... 2,260,532 146,299 44,112 190,411 
October l...eseseeette 2,270,840 118,563 32,769 151,332 
November arca 2,263,099 116,084 34,540 150,624 
December 1.---+e+-++- 2,270,495 116,697 38,929 155,626 
1924 
anuary l.....<...*** 2.279.363 118,653 39,522 158,175 
ebruary Tesrsrrecoss 2.269.230 115.831 45,738 161,569 
March leoccrrccrrtosss 2,262,254 119,505 49,277 168,782 
April J.--eerrcrrtrte 2,274,750 125.932 46,815 172,747 
i 2.271.638 131,609 47,666 179,275 


May rr .ooo.... : 
June Lo... .o.o.oo... 3,280,295 138,536 50,683 189,219 


Per cent of cars ! Cars repaired 

awaiting ponnn TO Total 

repairs Month Heavy Light Total 
9.5 
9.0 
8.4 June oe eee eee cere 121,077 2,451,758 2,572,835 
6.7 September .......... 114,064 2.335.161 2,449,225 
6.6 October ............” 117,254 2,444,118 2,561,372 
6.8 November ........... 104,761 2,214,617 2,319,378 
6.9 December ..........+ 87,758 2.073,280 2,161,038 
7.1 January o... co... 76,704 2 083,583 2,160,287 
7.5 February ....o.oc..... 70,056 2,134,781 2,204.837 
7.6 March .............? 77,305 2.213.158 2,290,523 
7.9 April o... .oooooocoss 75,352 2.074,629 2.149,981 
8.3 May e... ...... 73,646 2,130,284 2,203,930 
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ing, 29 West Thirty-ninth street, New York, and the A. S. R. E. 
meeting will be held in the Hotel Astor, New York. Plans are 
under way for the American Society of Heating and Ventilating 
Engineers to have a gathering of local sections during the time 
of the exposition. 


Railway Technical Congress in Berlin 


The Association of German Engineers (Verein Deutscher In- 
genieure) in close association with the German State Railways 
will hold a railway technical congress in Berlin on September 
22-27 for the discussion of engineering, mechanical and electrical 
problems and developments. Extensive exhibits of rolling stock 
and appliances will be on view. Further details may be obtained 
by addressing the Verein Deutscher Ingenieure. (Abt. E, T.) 
Sommerstrasse 4a, Berlin, N. W. 7, Germany. 
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SUPPLY TRADE NOTES 


The Truscon Steel Company has moved its Chicago office to 103 
E. Erie street. 


A. W. Dorsch, field superintendent of S. F. Bowser & Co., with 
headquarters at Ft. Wayne, Ind., has resigned to engage in other 
work. 


The Barco Manufacturing Company of Canada has moved inte 
larger space in the Tower building, Devonshire Road, Wialxer- 
ville, Ont. 


John W. Fogg, general sales manager of the Boss Nut division 
of the American Bolt Corporation, has been promoted to assistant 


if / Soa 
The von ives na of secretaries, dates of next or regular oe the vice-president. 


meetings and places of meeting of }mechanical associations and railroad clubs: 


Air-BRAKE AssociaTION.—F. M. Nellis, Room 3014, 165 Broadway, New 


York City. 


AMERICAN RAILROAD MASTER TINNERS’, COPPERSMITHS’ AND PIPEFITTERS' 
Assocration.—C. Borcherdt, 202 North Hamlin Ave., Chicago. 


AMERICAN RAILROAD ASSOCIATION, DIVISION 
thorne, 431 South Dearborn St., Chicago. 
Division V.—EquiPMENT PAINTING Diviiion Vi R. Hawthorne, 
Chicago. 
Division VI.—Purcuases AND SrorESs.—W. J. Farrell, 30 Vesey 
St.. New York. 


AMERICAN RAILWAY Toot Foremen’s AssociaTION.—J. A. Duca, tool fore- 
man, C. R. I. & P., Shawnee, Okla. Annual convention September 
3, 4 and 5, Hotel Sherman, Chicago. 


AMERICAN SOCIETY OF MECHANICAL ENcINEERS.—Calvin W. Rice, 29 W. 
Thirty-ninth St., New York. Railroad Division, A. F. Stuebing, 23 
West Forty-third St., New York. 


AMERICAN SOCIETY FOR STEEL Treatinc.—W. H. Eiseman, 4600 Prospect 
Ave., Cleveland, Ohio. Next meeting September 22-26, inclusive, at 
Boston, Mass. 


AMERICAN SOCIETY FOR Testinc MaATERIALS.—C, L. Warwick, 1315 Spruce 
St., Philadelphia, Pa. 


ASSOCIATION OF RaiLwaY ELECTRICAL ENGINEERS.—Joseph A. Andreucetti, 
C. & N. W., Room 411, C. & N. W. Station, Chicago, Il. Annual 
meeting October 20-24, Hotel La Salle, Chicago. 


CANADIAN RarLway CLus—C. R. Crook, 129 Sharron St., Montreal, Que. 
Popular meetings second Tuesday in each month, except June, July 
and August, at Windsor Hotel, Montreal, Que. 


Car Foremen’s Association OP CHICAGO.—Aaron Kline, 626 N. Pine Ave., 
Chicago, Ill. Meeting second Monday in month, except June, July 
and August, Great Northern Hotel, Chicago, Il. 


CAR FOREMEN'S ASSOCIATION oF St. Louis.—R, E. Giger, 721 North 23rd 
street, E. St. Louis, Ill. Meetings, first Tuesday in month, except 
June, July and August, at the American Hotel Annex, St. Louis. 


CENTRAL Raitway Cius.—H. D. Vought, 26 Cortlandt St., New York, N. Y. 
Regular meetings second Thursday, January to November. Interim 
Le Ea Thursday, February, April, June, Hotel Statler, 
uffalo, N. Y. 


CHIEF INTERCHANGE CAR INSPECTORS’ AND CAR FOREMEN'S ASSOCIATION. — 
A. S. Sternterg, Belt Railway, Clearing Station, Chicago. Annual 
meeting Hotel Sherman, Chicago, September 23, 24 and 25. 

CINCINNATI RaiLwaY CLuB.—W. C. Cooder, Union Central Building, Cin- 
cinnati, Ohio. Meetings second Tuesday, February, May, September 
and November. 

CLEVELAND STEAM RAILWAY Crius.—F. L. Frericks, 14416 Adler Ave., Cleve- 
land, Ohio. Meeting first Monday each month at Hotel Cleveland, 
Public Square, Cleveland. 

INTERNATIONAL  RAILROAD_ MASTER BLACKSMITHS”? AssociatiON.—W. J. 
Mayer, Michigan Central, 2347 Clark Ave., Detroit, Mich. Next 
meeting Hotel Sherman, Chicago, August 19, 20, 21. 

INTERNATIONAL RalLway FuEL AssociATION.—J. B. Hutchinson, 6000 Michi- 
gan Ave., Chicago, IN. 

[INTERNATIONAL RAILWAY GENERAL ForeMEN's ASSOCIATION.—William Hall, 
1061 W. Wabash St., Winona, Minn. Annual convention September 
9 to 12. Hotel Sherman, Chicago. 

Master BOILERMAKERS’ ASSOCIATION.—Harry D. Vought, 26 Cortlandt St., 
New York, N. Y. 

New ExcLanpD RatLroap CLus.—W. E. Cade, Jr., 683 Atlantic Ave., Boston, 
Mass. Regular meetings second Tuesday in month, except June, July, 
August and September, Copley-Plaza Hotel, Boston, Mass. 

New York RaiLroaD CLusB.—H. D. Vought, 26 Cortlandt St., New York. 
Meeting third Friday of each month except June, July and August at 
29 West Thirty-ninth St., New York. 

NIAGARA FRONTIER CAR MEN'S ASSOCIATION.—George A. J. Hochgreb, 623 
Brisbane Building, Buffalo, N. Y. Regular meetings January, March, 
May, September and October. 

Paciric RarLway CLuB.—W. S. Wollner, 64 Pine St., San Francisco, Cal. 
Regular meetings second Thursday in month, alternately in San 
Francisco and Oakland, Cal. 

RAILWAY CLUB OF GREENVILLE.—G. Charles Hoey, 27 Plum St., Greenville, 
Pa. Meetings last Friday of each month, except June, July and 
August. 

Raitway CLuB or PitTsBURGH.—J. D. Conway, 515 Grandview Ave., Pitts- 
burgh, Pa. Regular meeting fourth Thursday in month, except June, 
July and August, Fort Pitt Hotel, Pittsburgh, Pa. 

St. Lovis Ratrway Crius.—B. W. Frauenthal, Union Station, St. Louis, 
ee Regular meetings second Friday in month, except June, July and 

ugust. 

SOUTHEASTERN CARMEN’S INTERCHANGE ASSOCIATION.—J. E. Rubley, Southern 
railway shops, Atlanta, Ga. 

TRAVELING ENGINEERS’ AssoctaTtion.—W. O. Thompson, 1177 Fast Ninety- 
eighth St., Cleveland, Ohio. Annual meeting Hotel Sherman, Chicago. 
September 16, 17, 18 and 19. 

WesTerN RaiLwAY CLuB.—Bruce V. Crandall, 605 North Michigan Ave., 
Chicago. Meetings third Monday in each month, except June, July 
and August. 


V.—MeEcHANICAL.—V. R. Haw- 


The Gibb Instrument Company, Bay City, Mich., has placed \\. 
F. Hebard € Company, 551 W. Van Buren street, Chicago, tr. 
charge of its ofhce in that city. 


F. M. English, who has been in the service of the Reading Iron 
Company, Reading, Pa., since 1919, has been appointed assistant 
sales manager to succeed A. F. McClintock, resigned. 


B. W. Beyer, Jr., sales engineer of the Union Special Machine 
Company, Chicago, has been appointed district sales engineer ct 
the Industrial Works, Bay City, Mich., with headquarters at New 
York. 


The Thermal Efficiency Company, Scarritt building, Kansa: 
City, Mo., has been appointed district representative in western 
Missouri and Kansas for the Conveyors Corporation of Amerka, 
Chicago. 


J. W. Selzer, representative of the M. L. Shepard Lumber Com- 
pany, with headquarters at Chicago, has been appointed represen- 
tative of J. E. Morris Company, Chicago, with headquarters at 
Chicago, 


C. A. Fisher has been appointed district representative of the 
Central Iron & Steel Company, Pittsburgh, Pa., with offices at 
303 Keystone building, Houston, Tex., and 1918 W. T. Wagoner 
building, Fort Worth. 


The Grip Nut Company, Chicago, has acquired a tract of land 
at 5917 S. Western avenue, on which it will lay out an i&-hole 
practice golf course covering two acres, which may be used by 
employees and visitors to the factory. 


J. V. Miller has resigned as district storekeeper of the Chicago, 
Milwaukee & St. Paul at Deer Lodge, Montana, to become west- 
ern sales representative of the Prime Manufacturing Company, 
with headquarters at Milwaukee, Wis. 


Benjamin G. Lamme, chief engineer of the Westinghouse Elec- 
tric £ Manufacturing Company, East Pittsburgh, Pa., and a well- 
known electrical genius and inventor, died on July 8 at Eas 
Liberty, Pa., after an illness of several months. 


The Northern Refrigerator Car Company, Cudahy, Wis.. has 
given a general contract to the Worden-Allen Company, Mil- 
waukee, Wis., for the construction of a one-story brick and stee! 
car construction and service shop, 125 ft. by 225 ft. 


D. R. Arnold, general sales manager of the Canadian Car 4 
Foundry Company, Ltd., with headquarters at Montreal, Que. 
has been appointed assistant to the vice-president of the Union 
Metal Products Company, with headquarters at Chicago. 


W. M. Ryan, of Chicago, Ill., formerly president of the Raz 
Car Company, has been elected president and a member ci tre 
heard of directors of the Youngstown Steel Car Company, Miles, 
Ohio. Mr. Ryan succeeds William Wilkoff, who remains a member 
ef the board of directors, but who is retiring frorn active bus- 
ness duties. 


The Smith-Hevlandt Company has been organized with a work- 
ing capital of $500,000 and offices at 2633 Fourth street S. E, 
Minneapolis, Minn. This company will take over the patents, im- 
portation, sale and distribution of the Heylandt apparatus for the 
manufacture of oxygen and other gases by the liquefaction 
process. E. H. Smith, president of Smith’s Inventions, Incor- 
porated, and the Commercial Gas Company, Minneapolis, is presi- 
dent of the new organization; J. R. R. Miles is secretary. 


Avucust, 1924 . 


H. A. Irwin, far east representative of the Landis Machine 
Company, the Landis Tool Company, the Warner & Swasey 
Company, and the Kearney & Trecker Company, died in Tokio, 
Japan, on June 22. Mr. Irwin was for a number of years direct 
representative of the Landis Tool Company in Europe. About 
four years ago he became connected with the four companies by 
whom he was employed at the time of his death. 


The Bassick-Alemite Corporation, Chicago, has purchased the 
Allyne-Zerk Company, Cleveland, O., manufacturer of high pres- 
sure lubricating systems, and will operate it as an independent 
unit but under the same general management as the other seven 
companies controlled by the corporation. E. W. Bassick, president 
of the corporation, is chairman of the executive committee which 
directs the corporation. E. S. Evans, president of E. S. Evans & 
Co., Detroit, has been made vice-president and general sales man- 
ager of the corporation and will have charge of the sales of all 


the units. 


William S. Boyce has been promoted to assistant to the president 
Chicago, in charge of sales. 
He graduated from the 
Agricultural and Mining College of Texas with the degree of civil 
engineer, and entered the maintenance department of the National 
Railways of Mexico immediately following. In 1909 he returned 
to the United States to enter the employ of the Chicago Great 
Western in the maintenance of way department in the office of 
the general manager and later was appointed roadmaster. Later 
he resigned to enter the employ of the Atchison, Topeka & Santa 
Fe as a roadmaster and in 1911 he entered the railway supply 
feld. In 1923 he became associated with the Railroad Supply 
Company as a special representative, with headquarters at Chicago, 
which position he has held until his recent appointment. 


Official announcement has been made that the British govern- 
ment, through the Surplus Stores and Liquidation Department in 
London, has accepted the tender of the Montreal firm of Hope E. 
Scott & Company, Ltd., on approximately 47,000 tons of unas- 
sembled freight car materials which were manufactured during the 
‘war by Canadian car builders, .including the Canadian Car & 
Foundry Company and the Eastern Car Company, for the Russian 
government. Through the failure of the Russian government to 
take delivery of the cars at the time, the materials have been lying 
in storage at different points in Canada ‘since 1917, but principally 
at Vancouver. It is the intention of the Scott firm to rebuild the 
cars for export to Japan. The transaction involves the recondi- 
tioning of approximately 4.000 cars. The re-sale value of the 
cars after reconditioning will be about $6,000,000. Work will 
begin on them in about a month. 


Cleon M. Hannaford on July 1, severed his connections with 
the Chesapeake & Ohio and will devote his entire time in future 
to the railway supply business as president of the Car Devices 
Company, Inc., Rich- 
mond, Va., which he or- 
ganized in 1922 and to 
the development ‘of a 
number of patented de- 
vices invented by him. 
Mr. Hannaford entercd 
the service of the Boston 
& Albany in 1912 as blue 
print operator, he subse- 
quently was promoted to 
tracer in the mechanical 
department, and later 
served as draftsman until 
1916 when he was ap- 
pointed draftsman in the 
West Springfield shops 
in charge of stationary 
and operating tests. In 
January, 1917, he left the 
service of the Boston & 
Albany to 80 to the 
Chesapeake & Ohio as 


C. M. Hannaford 


assistant chief draftsman in the motive power department at Rich- 
mond, Va., where he was in charge of designing freight cars and 
locomotives and of preparing drawings and specifications for new 
forged stecl un- 
coupling attachment ; one-piece drop forged angle cock holder ; and 


equipment. His inventions include a lock lift; 


an angle cock with rear extension. 
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TRADE PUBLICATIONS 


Pipe Hancers.—An 8-page bulletin, No. 2058, descriptive of 
Wedgtite pipe hangers, has been issued by the Crouse-Hinds 
Company, Syracuse, N. Y 


WaLworTH  Loc.—The Walworth Manufacturing Company, 
Boston, Mass., 1s preparing in booklet form an interesting log o 
its new branch office at Buffalo, N. Y. 


Speeo Meters.—A four-page bulletin, No. 624, descriptive of 
multiple speed meters for power plants has been issued by the 
Esterline-Angus Company, Indianapolis, Ind. 


Con NEcToRS.— Male, female and flanged connectors of the CG 
series are briefly described in an illustrated folder recently issued 
by the Crouse-Hinds Company, Syracuse, N 


W ATERPROOFING.—Service Bulletin No. 6A briefly describing 
Karnak waterproofing and listing a number of Karnak publica- 
tions, has been issued by Gardiner & Lewis, Inc., New York. 


ELECTRIC BLOWERS.— Specifications for variable speed electric 
blowers with new enclosed regulators are given in a bulletin 
recently issued by the Buffalo Forge Company, Buffalo, N. Y. 


JourNAL Box Livs.—The Allegheny Steel Company, Bracken- 
ridge, Pa., has recently issued a four-page bulletin, which is the 
first of a series to be published illustrating its self-fitting torsion 
spring A. R. A. standard journal box lid. 


Oxy-ACETYLENE Equipment.—Oxy- Acetylene equipment for 
welding, cutting, brazing, lead burning, heating and decarbonizing 
is fully described and illustrated in a 48-page brochure recently 
issued by the Oxweld Acetylene Company, Long Island City, N. Y. 


ENGINEERING Data.—Considerable engineering data regarding 
the Maxi-mill in railroad work, the Bullard driving box borer 
and facer and the vertical turret lathe is contained in a loose-leaf 
booklet recently issued by the Bullard Machine Tool Company, 


Bridgeport, Conn. 


REAMERS.—Catalog No. 5 recently issued by the Wayne Tool 
Manufacturing Company, Waynesboro, Pa., contains in 20 pages 
a description of the complete line of Wayne bridge reamers, high 
speed steel counter-sunks and the Wayne drill chuck for salvaging 
broken twist drills. 


MECHANICAL PAINTING.—The MetaLayer Schoop process of 
mechanical painting as it has been developed and perfected for 
application to any commercial metals, either in wire or dust form, 
is fully described in a 16-page, illustrated pamphlet just issued 
by the Metals Coating Company of America, Philadelphia, Pa. 


POWER TRANSMISSION. — Â complete text book on power trans- 
mission (silent chain transmission in particular) has just been 
issued by the Ramsey Chain Company, Albany, N. Y. It is a 48- 
page illustrated book in two colors, and treats on the comparisons 
between the various methods of drives, leather and rubber belting, 
gearing, direct drives, and silent chain. It also covers the trans- 


mission problems in various fields, and contains complete engineer- 
ing information and data for laying out silent chain drives. 


LocoMoTIVE FEED WATER Heaters.— Detailed instructions cover- 
ing the inspection, testing, cleaning and repair of the Elesco feed 
water heater are given in the second edition of an instruction book 
recently issued by the Superheater Company, New York. The 
principle of operation of the superheater also is described and, by 
means of two colored charts, the passage of steam and water 
through the equipment is shown. An added feature of this 
edition of the instruction book is an order list covering feed water 
heater parts. 


MANGANESE STEEL CasTINGs.— The American Manganese Steel 
Company has issued catalog No. 3 describing and illustrating 
manganese steel castings used in contractors’ equipment. Under 
this heading 1s included: Complete dippers for steam shovels, 
teeth and other parts of such dippers, dredge buckets, wearing 
parts for gyratory, jaw and roll crushers, screens for quarry and 
mine operations, conveyor and power chains, elevating buckets, 
sprockets, gears and pinions. Unusual pains have been taken to 
present the matter in a lucid form and a large number of illustra- 
tions have been used. 
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PERSONAL MENTION 


General 


WiLLIaM O. ForMAN, assistant mechanical superintendent, with 
headquarters at Boston, has been promoted to mechanical su- 
perintendent, with the same headquarters, succeeding C. H. 
Wiggin. 

CHARLES H. WicciN, mechanical superintendent of the Boston 
& Maine, with headquarters at Boston, Mass., who had com- 
pleted 42 years of service with the company on July 1, and hav- 
ing requested that he be assigned to less arduous duties, has ac- 
cordingly been appointed consulting mechanical engineer, with 
the same headquarters. 


Epwin B. De VILBISs, whose promotion to superintendent of 
motive power of the Central Pennsylvania division, Eastern re- 
gion of the Pennsylvania, with headquarters at Williamsport, Pa., 
was announced in the July Railway Mechanical Engineer, was 
born on September 13, 1884, at Ft. Wayne, Ind., and was grad- 
uated from Purdue University in 1908. He entered railway serv- 
ice on July 1 of the same year as special apprentice of the Penn- 
sylvania in the Ft. Wayne shops and in January, 1911, he was 
promoted to motive power inspector. On April 1, 1912, he be- 
came electrical engineer of the Northwest system and on June 
1, 1915, he was appointed assistant engineer of motive power of 
the Central system. He was appointed assistant engineer of mo- 
tive power in the office of the general superintendent of motive 


.power on October 15, 1917, and on March 1, 1920, Mr. De Vilbiss. 


was promoted to superintendent of motive power of the Eastern 
Ohio division, with headquarters at Pittsburgh, Pa. A year later 
he became master mechanic of the Eastern division, with head- 
quarters at Canton, Ohio, the position he held at the time of his 
recent promotion to superintendent of motive power. 


Car Department 


J. T. Sr. Cramer has been promoted to engineer of car con- 
struction of the Atchison, Topeka & Santa Fe, with headquar- 
ters at Chicago, succeeding E. Posson who has retired. Mr. St. 
Clair was born in Mich- 
igan and graduated from 
the Engineering depart- 
ment of the University 
of Michigan, with de- 
grees in both mechanical 
and electrical engineer- 
ing. He entered the em- . 
ploy of the American 
Car & Foundry Company | 
in 1899, and after sev- 
eral years in their shops, 
was promoted to consult- 
ing engineer, with head- 
quarters at St. Louis, 
Mo. In addition to his 
duties in connection with 
the design and construc- 
tion of cars, Mr. St. 
Clair was also engaged 
in the lay-out of car 
shops and their equip- 
ment and the testing of 
machinery installed. During the war he was a captain in the En- 
gineering division of the Ordnance department in charge of the 
design and construction of railway mounts for heavy artillery. 
Mr. St. Clair entered railway service in 1923 as acting engineer 
of car construction of the Atchison, Topeka € Santa Fe, with 
headquarters at Chicago, and he remained in that position until 
his recent promotion to engineer of car construction. 


J. T. St. Clair 


Epwarp T. MILLAR, who has been on leave of absence on ac- 
count of illness, has resumed his duties as general car inspector 
of the Boston & Maine, with headquarters at Boston, Mass. 


S. P. ALQuist, master car builder of the Pere Marquette, has 
been appointed to a similar position on the Delaware, Lackawanna 
& Western, with headquarters at Scranton, Pa., succeeding J. C. 
Fritts, resigned. 
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Master Mechanics and Road Foreman 


G. S. Wesr, general foreman of the Cumberland Valley divi- 
sion of the Pennsylvania, has been appointed assistant master me- 
chanic of the Meadow shops, New York division, succeeding J. 
A. Sheedy, promoted. 


Shop and Enginehouse 


D. K. CHASE, motive power inspector of the Meadow shops, 
New York division, of the Pennsylvania, has been appointed gen- 
eral foreman of the Cumberland Valley division, succeeding G. 
S. West. 


P. A. CARTER, foreman of the Chouteau avenue shops of the St 
Louis-San Francisco at St. Louis, Mo., has been promoted to 
roundhouse foreman of the new shops at Lindenwood, a suburb 
of St. Louis. 


W. J. Ficke, formerly night general foreman of the North Side 
shops of the St. Louis-San Francisco, at Springfield, Mo., has been 
promoted to general foreman of the new shops at Lindenwood, a 
suburb of St. Louis, Mo. | 


Purchasing and Stores 


Frank T. Swain has been appointed assistant purchasing agent 
of the Lehigh & New England. 


- L. CRASSWELLER, assistant purchasing agent of the Northern 
Pacific, with headquarters at Seattle, Wash., has been transferred 
to St. Paul., Minn. 


PauL McKay has been appointed assistant purchasing agent 
of the Northern Pacific with headquarters at Seattle, Washington, 
succeeding L. Crassweller. 


Ep HorFMAN, assistant purchasing agent of the Minneapolis 
& St. Louis, with headquarters at Minneapolis, Minn., has been 
promoted to general purchasing agent, succeeding J. D. McCarthy, 
resigned. 


W. B. Gorpon, district storekeeper of the Canadian National 
with headquarters at Montreal, has been promoted to assistant 
general storekeeper, with headquarters at Toronto, Ont., succeeding 
Mr. Toye. 


E. D. Toye, assistant general storekeeper of the Central region 
of the Canadian National, with headquarters at Toronto, Ont., 
has been promoted to general storekeeper, with the same head- 
quarters, succeeding E. J. McVeigh. 


J. R. BENNINGTON, assistant purchasing agent of the Lehigh & 
New England, with headquarters at Philadelphia, Pa., has been 
promoted to purchasing agent, with the same headquarters, suc- 
ceeding E. Hughes, who has resigned. 


E. J. McVeicH, general storekeeper of the Central region of 
the Canadian National, with headquarters at Toronto, Ont., has 
been appointed superintendent of reclamation and scrap, with 
headquarters at Montreal, Que., a newly created position. 


R. J. ELLiorr, purchasing agent of the Northern Pacific, with 
headquarters at St. Paul, Minn., has been placed in charge of the 
purchasing and stores department to succeed F. G. Prest, director 
of purchases, who has retired under the pension rules after 44 
years of continuous service with this company. 


A Locomotive of Civil War Days 


Vol. 98 


One of the remarkable results obtained in the tests of the 
unaflow locomotive, which is described on another page of 
this issue, is the reduction of back pres- 
sure in the cylinders to a point con- 
siderably below atmosphere. This, of 
course, increases the efficiency of the 
steam cycle, as the temperature of the 
exhaust steam is lowered. Stationary engineers have long 
been able to take advantage of the savings resulting from 
a vacuum in the cylinders by employing a condenser, but the 
problem of providing a condensing apparatus for the steam 
locomotive of the reciprocating type has never been solved 
satisfactorily. Opposed to the need of reducing the back 
pressure is the necessity of creating a strong artificial draft 
in the fire box so that high rates of combustion may be main- 
tained. This, no doubt, has tended to retard experimental 
work along the line of reducing back pressure in the cylin- 
ders. If the operating economies resulted in only reducing 
the back pressure to atmosphere the unaflow system would 
be worth serious consideration by locomotive designers. 
According to the figures reported from actual tests, it pro- 
duced a vacuum as high as 60 per cent. This development 
of the steam locomotive promises results of practical im- 
portance which justify its intensive development. 


The Unaflow 
Locomotive 


It is a hopeful sign when the leaders of any industry recog- 
nize the need of joint action on mutual problems and, by 
faithful support of their national asso- 


Importance ciation and willingness to perform 
of Committee committee work at some personal sacri- 
Work fice if necessary, do their best to pro- 


mote the interests of the industry as 
a whole. From a purely selfish point of view this form of 
activity is highly remunerative. It brings men in contact 
with some of the leading minds in their particular branch 
of industry. They are broadened thereby and, moreover, 
have an opportunity to see and compare the merits of the 
best modern practices and methods. One man who has 
labored faithfully in railroad association work testifies that 
he has never attended a committee meeting at which he failed 
to get some idea which was worth investigating or perhaps 
trying out on his road. 

Until a year or two ago a considerable number of rail- 
road mechanical men failed to realize fully the opportunities 
of committee work in their association, either refusing to 
serve when their names were suggested for committee mem- 
bership or permitting the use of their names and then prac- 
tically never attending the mectings, answering queries or 
doing any constructive committee work. This condition has 
been most happily remedied, there being now an evident 
willingness on the part of practically all members of the 
Mechanical Division of the American Railway Association 
to serve on committees to which it is thought their experi- 
ence will bring strength. Manv of these men are now ask- 
ing for work and in some cases the railroad heads have 
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asked that their mechanical representatives be placed on com- 
mittees. 

Practically all assignments to committee work at the pres- 
ent time are accepted, and when on occasion it is impossible 
for a mechanical officer to serve, the reason is usually care- 
fully and somewhat apologetically given. When once ap- 
pointment on a committee is accepted, apparently every effort 
is put forth to do the best possible work for the committee 
and to attend meetings faithfully. The quality of the re- 
ports presented at the Mechanical Division convention at 
Atlantic City in June is proof of the faithful work done by 
committee members during 1923. Secretary Hawthorne of 
the Mechanical Division is authority for the statement that 
attendance at the committee meetings during the year was 
practically 100 per cent. For the benefit of the railroads as 
a whole, this kind of work should be continued. 


The last of a series of four articles describing in detail 
apprenticeship methods on the Atchison, Topeka & Santa Fe 
appears in this issue on page 527. For 


Real a quarter of a century or more this 
Apprentice publication and its predecessor, the 
Training American Engineer and Railroad 


Journal, have consistently advocated 
better and more effective methods for training apprentices in 
the mechanical department of the railroads. Nineteen years 
ago George M. Basford, at that time editor of the American 
I'ngincer and Railroad Journal, made an address before the 
American Railway Master Mechanics” Association on the 
technical education of railroad employees. This made a pro- 
found impression on mechanical department officers at that 
time and was followed by constructive developments on at 
least two roads. 

John Purcell of the Santa Fe had always taken a deep 
interest in apprentice training. Mr. Basford had followed 
developments on the Santa Fe closely and with keen admira- 
tion for the intelligent and sympathetic interest in appren- 
tices on the part of Mr. Purcell. Undoubtedly, also, Mr. 
Purcell was inspired by Mr. Basford's grasp of the im- 
portance and necessity for improving apprenticeship train- 
ing methods. At any rate, the Santa Fe began to make re- 
markable forward strides in perfecting its apprenticeship 
methods. J. F. Deems, at that time general superintendent 
of motive power of the New York Central, was also greatly 
impressed with Mr. Basford's point of view and, with Mr. 
Basford's help, inaugurated a splendid system of apprentice- 
ship training on the New York Central Lines. Unfor- 
tunately, while this work developed rapidly and was widely 
heralded, it has not been consistently carried on because of 
various changes in the organization. It was based on sound 
principles and the methods were carefully and logically de- 
veloped. To some extent the work persists today, but it has 
not been followed up with the same persistent and intelligent 
effort that has characterized the Santa Fe developments. 

Mr. Purcell never for a moment faltered in his effort to 
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make the apprenticeship training methods on the Santa Fe 
as constructive and effective as possible. He has been ably 
supported by Frank Thomas, who has given all of his 
energies to improving and extending the work. One secret 
of the success of this movement on the Santa Fe has been 
that in addition to the fact that no pains have been spared 
to carry it on, both Mr. Purcell and Mr. Thomas have a very 
keen sympathy for boys and young men—a sympathy so 
strong that it has led them, in developing their methods, con- 
stantly to strive to keep in mind the boys’ point of view. 
The apprenticeship methods on the Santa Fe have proved 
their practical worth in a large way in spite of the most 
severe tests to which they have been subjected. Mr. Purcell 


in his presidential address before the meeting of the Mechan- 


ical Division of the American Railway Association at Chi- 
cago in June, 1923, clearly emphasized the advantages of 
modern apprenticeship methods. This caused an awaken- 
ing of interest on the part of many railroad officers and the 
Railway Mechanical Engineer immediately set about to 
arrange for a series of articles covering these methods in as 
great detail as practical, in order to give its readers a clear 
idea of just how the work is carried on. It has been a great 
source of satisfaction to us that these articles, following the 
results of the apprentice competition conducted by this pub- 
lication a year ago, have attracted widespread interest. From 
the inquiries which have been made at our offices and of 
Mr. Purcell and his associates, we feel sure that the year 


1924 is going to mark the greatest forward step which has. 


ever been taken by the railways in the more general adoption 
of modern and up-to-date apprenticeship methods. Surely, in 
these days, when industry and the railroads at large are be- 
ginning to recognize the necessity for trained leadership, as 
well as the development of a more intelligent and construc- 
tive interest in industry and the railroads on the part of all 
of the workers, no mechanical department officer can afford 
to conduct apprenticeship training in an inefficient and hap- 
hazard manner. The Santa Fe has pointed the way. It has 
secured excellent and worthwhile results under the most 
severe conditions and over a long period of years. Is there 
any excuse for any railway mechanical department officer 
who fails to face squarely up to this problem by providing 
an up-to-date apprenticeship system in conformance with 
the principles which were adopted as recommended practice 
by the American Railway Master Mechanics’ Association 
many years ago, but which until comparatively recently, have 
never received the serious consideration of more than a very 
few motive power officers? 


The successful operating results that have been obtained on 
many roads from the introduction of self-propelled motor 


cars has strengthened a demand for 


Transmissions for similar cars of greater carrying ca- 
Internal Combus- pacity. To meet this demand, new de- 
tion Engine Units signs are being brought out. In addi- 

tion, the high thermal efficiency and 
increasing reliability of heavy oil engines of the Diesel type 
are attracting a well-merited attention by progressive rail- 
road men. The near future will very likely see a number of 
attempts to utilize such internal combustion engines for 
driving both cars and locomotives. The power transmission 
problem has always been a serious one in connection with 
the adaptation of either gasoline or heavy oil engines to 
railway motive power units and the problem becomes increas- 
ingly difficult as the size of the units is increased. Although 
mechanical transmissions as developed by the automotive 
industry have proved satisfactory in smaller capacities thev 
lack complete flexibility of control. Ample starting torque, 
complete speed control and reliability are, however, vital if 
internal combustion engines are to be extensively emploved 
for railroad motive power. Two methods of transmission 
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appear to offer solutions of this difficult problem. One is 
the hydraulic system. This system has been tested to a 
limited extent in Europe and is now used on a switching 
locomotive in Canada and on a rail motor car on an Ameri- 
can road. The other method is the electrical one, the engine 
being coupled to an electric generator and motors applied to 
the axles or trucks. This system was used on some of the 
early motor cars and is again being employed on some of the 
latest designs of locomotives and heavy rail cars. Both of 
these systems furnish good starting torque and full speed 
control, although neither is as simple or as low in initial 
cost as mechanical transmission mechanisms. Which one 
of the two systems will eventually prove to be the best suited 
for heavy railroad units only time and a considerable num- 
ber of applications can determine. Both appear to warrant 
serious attention and should be considered in planning for 
new installations. 


-n 


Which is the more important from a production point of 
view, the drilling machine or the operator? This question 
is akin to that other famous inquiry, 
“Which comes first, the hen or the 
egg?” A good drill operator handi- 
capped by an antiquated machine can- 
. not achieve the desired results in drill- 
ing holes, and, on the other hand, the most modern, power- 
ful and conveniently-operated drill cannot produce the out- 
put rightfully expected of it with an indifferent operator. 
According to an old analysis which probably holds approxi- 
mately true under present conditions, 17 per cent of the 
machine operations in railroad shops are drilling operations. 
The need for efficiency in this work is therefore apparent, 
both because of the possibility of decreased labor cost and 
because the more rapid handling of drilling work will to a 
oe extent help speed cars and locomotives through the 
shops. 

Many drilling machines at present used in railroad shops 
and engine terminals have unquestionably outlived their 
period of effective usefulness. In some cases the driving 
motor is too small, or the driving pulley and belt does not 
transmit sufficient power to operate the machines at the 
desired cutting feeds and speeds. In other cases the clutches 
and gear shift mechanism for transmitting power within the 
machine itself are inadequate for present-day needs. Some- 
times the spindle bearings are worn, or in the case of radial 
drills, the head bearings on the radial arm are worn beyond 
the point where lost motion can be taken up, with the result 
that the drill spindle wabbles literally “like a drunken sailor.” 
Under such conditions it is obvious that the desired results 
in the production of drilled holes cannot be obtained. The 
best solution is to scrap the old machines as soon as possible 
and replace them with modern high-power drills, not for- 
getting that the requirements for railroad shop drilling ma- 
chines are: First, adequate power for the job in hand: 
second, rugged design and construction to withstand the 
stress encountered in this class of heavy duty work; third. 
convenience of starting and stopping and changing from 
one feed and speed to another in order to conserve the op- 
erator’s time and provide increased production. 

In deciding on the type of drilling machine to be pur- 
chased another point to be remembered is that many railroad 
shop drilling operations are adequate in volume to require 
the full time of one or more machines and it would therefore 
be poor judgment to install expensive “full jeweled” drills 
with 30 or more speed changes when possibly less than six 
are used. In cases of this kind the requirements of power 
and ruggedness in drilling machines should be looked for 
and other expensive refinements eliminated. 

Railroad shop managements can undoubtedly in some 
cases improve the present condition of their drilling equip- 
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ment by the addition of more powerful driving motors and 
perhaps in some cases by the repair and adjustment of drills. 
In the main, however, this is highly specialized work which 
the manufacturers are far better able to do both from the 
point of view of equipment and experience. 

Besides providing better equipment shop managements can 
improve their drilling production by the education of drill 
operators as to what the modern drill can, and should, pro- 
duce in the way of drilled holes. They should also provide 
all possible incentive and encouragement for the operators 
to secure this production. While it is probably not common 
practice, drill operators have been observed in railroad shops 
to operate their machines for half a day in the drilling of 
miscellaneous holes of all sizes in several different kinds of 
material without once changing the feed or speed. This is 
a case of pure indifference and reflects both on the drill 
operator and his supervisor. Either he doesn't know the 
relation between size of hole, feed and speed for any given 
material, or he doesn't care. In one case he should be in- 
structed and in the other given an opportunitv to change his 
attitude or compelled to work elsewhere. If he cannot be 
discharged, at least he can be put on some other job where 
he will not waste the power and time of the machine as well 
as his own. 

Drill operators are usually paid the same rate as ma- 
chinist helpers and often they adopt the “don't care” attitude 
because of failure to see that such an attitude will, in addi- 
tion to hurting the company, delay their own advancement. 
Such men should be appealed to on the ground of ambition 
and pride of accomplishment. They should be shown the pos- 
sibilities of production with modern drilling machines and 
high speed drills and taught to put up the feeds and speeds to 
the required point, changing them as often as may be necessi- 
tated by the varying size of holes and material to be drilled. 
Tests conducted at the Atlantic City convention indicated that 
with one-inch high speed drills and special drilling machin- 
ery penetrations up to 116 in. per minute in cast iron, 50 in. 
per minute in machinery steel and 5 in. per minute in 
Chrome nickel sfeel could be obtained. In these tests the 
maximum possible service was obtained from the drills, the 
speed being put up to a point slightly below that at which 
they would burn and the feed increased until the drills were 
near the breaking point. While these rates of penetration 
were obtained under special test conditions, railroad shop 
drills and drilling operations could be improved until a 
production equal to 50 per cent of these records was obtained 
and yet show a marked improvement over present practice 
in many shops. 


At every engine terminal or shop of any importance reports, 


charts or graphs are prepared for the foremen and 
their superior officers, which show on 

Reports a monthly comparative basis various 
Should Be phases of the work performed. Con- 
Studied siderable time and money is involved in 


the preparation of these reports by the 
clerical force of the various departments. The question is, 
do they serve their intended purpose? Those for whom the 
reports are intended should study them with a view to under- 
standing the reason for them, the information contained in 
them and how best to use that information in obtaining bet- 
ter results. That this may be accomplished, detailed in- 
structions should be issued with each report setting forth 
clearly how the data were obtained, the method of deriving 
the results shown and the object aimed at in issuing the 
report. Furthermore, after the supervisors have had ample 
time to digest the written instructions they should be called 
into the office where the report is prepared and closely ques- 
tioned as to whether the report is fully understood. The 
men should be taught that the reports are not prepared 
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primarily for the general officers of the railroad but that, ex- 
cept in rare instances, they are planned to provide the im- 
mediate supervisory officers with a record of the work being 
done. These reports should regularly be used to provide a 
proper incentive for the supervisors, to compare their work 
and their results with others and to use the results shown to 
inspire their associates and subordinates. Reports using the 
man-hour unit of measure for determining the cost of work 
done on locomotives and cars can be used to a good advantage 
if properly studied. Beneficial results can be obtained in 
studying the cost for each class of work performed on equip- 
ment by measuring the results in man-hours, not only for 
labor but for material as well. If reports of this nature are 
properly explained and exhibited to the workmen each 
month, they will know what their work is costing in compari- 
son to that done by their associates. This will create an 
incentive for efficiency and economy. Foremen should be 
taught to analyze and use reports of this kind so that they can 
in turn, convey the information among their subordinates and 
associates and use it if they are promoted to positions of 
greater authority and responsibility. If they are not used as 
is too often the case, how can the cost of their compilation be 
justified ? 


New Books 


Car InNsrecror's Hanppook. By E. W. Hartough, formerly 
general car foreman on Missouri, Kansas and Texas and Pere 
Marquette, 284 pages, 4% in. by 7 in. Price $2.50. Published 
by the Simmons-Boardman Publishing Company, 30 Church 
Strect, New York. 


The object of this book is to give to every interested car in- 
spector an opportunity to obtain knowledge of his duties 
which could otherwise be obtained only by years of experi- 
ence. The text of the book contains 23 chapters, which in- 
clude train yard inspection, repair track inspection, shop in- 
spection and interchange inspection, with many illustrations 
to make the subject clear. Any part of a car that requires 
inspecticn is thoroughly gone into with respect to method 
of inspection, what to look for, how to report the existing 
defects and how to designate the defect so the repairman. 
will know what to do. An interesting chapter is devoted to 
interchange inspectors, which brings out the importance of 
their work and the thorough knowledge they must have of 
the rules and regulations governing their duties. The vol- 
ume clearly brings out the important part which inspectors 
play in helping to maintain equipment and reduce repair 
costs and in protecting human life and property. 


Arc Werpinc Hanpspook. By C.J. Holslag, chief engincer, Elec- 
tric Arc Cutting & Welding Co., 243 pages, 434 in. by 71% in. 
Price $2.00. Published by the McGraw Hill Book Company, 
Inc., 370 Seventh ave., New York. 


This book describes clearly and in detail the methods of arc 
welding so that the equipment and processes may be thor- 
oughly understood and the newer applications of this branch 
of welding more generally recognized. It is a complete 
working manual for welding operators and those who super- 
vise welding jobs, and also an adequate reference guide for 
all concerned in any way with the use of arc welding. It 
describes the process of stubbing and holding an arc and 
points out clearly what should be done to get the best results. 

Different types of welding are treated completely. Start- 
ing with definite instructions as to the formation of beads, 
the author covers spreading welding, over-head welding, 
padding welding, fillet welding, lap welding, butt welding, 
etc. Specific applications of arc welding are included in 
specific sections. Definite directions are given in chapter 15, 
for instance, for the successful welding of cast iron and mal- 
leable iron. In chapter 16 the welding of thin cast-iron 
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sections is covered. Other chapters describe the welding of 
all of the commonly used metals for many usual and unusual 
jobs. It is a plain and practical guide to its modern uses 
which will prove of material help to those interested in arc 
welding. 


THE ENGINEERING INDEX—1923. 700 pages, 614 in. by 914 m 
Bound in cloth. Published by the American Society of 
Mechanical Engineers, New York. 


The twenty-second volume of the Engineering Index is the 
fifth one to be issued since The American Society of Mechan- 
ical Engineers acquired the Index from The Engineering 
Magazine Company and assumed the continuation of the 
service started 40 years ago by the Association of Engineering 
Societies. The typographical arrangement of the 1923 volume 
follows that of its predecessor with the exception of an im- 
provement in the style of the main headings. It contains a 
brief review and index of articles which have appeared in 
publications and reports covering a wide variety of engineer- 
ing subjects. In the preparation of this volume the staff of 
the Society reviewed publications in several different lan- 
guages and this edition of the Index presents what is probably 
the most complete reference to current literature on engineer- 
ing and scientific subjects in existence. 

The wide range of usefulness of this edition should par- 
ticularly appeal to men in the railway field. Practically 
every phase of the construction, maintenance and operation 
of motive power, rolling stock, shops, terminals, signaling, 
track and yards have been covered by references to articles 
published in the leading technical magazines of the United 
States and foreign countries. 


PROCEEDINGS OF THE AIR BRAKE ASSOCIATION 1924. Edited by the 
Secretary, F. M. Nellis, 165 Broadway, New York, 315 pages, 
bound in leather. 


This book contains the proceedings of the Thirty-first Annual 
Convention of the Air Brake Association which was held at 
Montreal, Quebec, Canada, May 6, 7, 8 and 9, 1924. The 
reports submitted covered Brake Pipe Leakage; Freight Car 
Foundation Brake Design; Condemning Limits of the 
A. R. A. Standard Triple Valve Parts; The Triple Valve 
Test Rack Operator; Reclamation of Air Brake Material; 
Reclamation of Hose and Fittings; Passenger Train 
Handling; Graduated Release; Methods of Interesting and 
Instructing Railway Employees in the Maintenance and 
Operation of the Air Brake Equipment; Recommended Prac- 
tice. The reports of the secretary, treasurer and various 
committees are also included. 


What Our Readers Think 


Boiler Inspectors Should Be Examined 


ToLepo, Ohio. 
To THE EDITOR: 

One has but to read the federal inspection reports to have 
most forcibly impressed upon him the importance of the 
roundhouse boiler inspector's position. It is one that carries 
with it the practical control of life or death for many. We 
have a certain sense of security when we see monthly, 
quarterly or yearly certificates in an engine cab and note 
that so-and-so by his signature and oath declares that the 
boiler is in safe condition to operate. Yet how much more 
secure we would feel if our federal laws would make it com- 
pulsory for all boiler inspectors to pass an examination 
conducted by federal inspectors. It would result in the 
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weeding out of many that are not competent to hold these 
positions. The necessary qualifications for such positions 
are well defined by three requisites: Practical knowledge 
of boiler construction and repair, good judgment and, last 
but not least, the moral stamina to say no and stick to it. It 
is well known that many so-called inspectors have signed 
certificates and engines have gone into service with disastrous 
results, when, if they had not been so anxious to keep on the 
right side of their supervisors, they would have refused to 
sign. That is the great drawback to the proper carrying out 
of the law. Put the boiler inspector’s position on a plane 
where local supervision would have no terrors for him and, 
with qualified inspectors, all would benefit. 

In the proceedings of the recent Master Boiler Makers’ 
convention men high in the official life of our great railroads 
spoke of the necessity of acquiring a staff of competent boiler 
inspectors. Surely these men know the necessity of such a 
program and it argues well for the future and speeds the 
day when the roundhouse boiler inspector will not be looked 
upon as a disturbing element in the roundhouse, but rather 
as one with the possibilities and importance of his position 
fully recognized. JOSEPH SMITH. 


Qualifications for a Gang Foreman 


East ORANGE, N. J. 
To THE EDITOR: 


I have read with considerable interest your editorial in the 
August number of the Railway Mechanical Engineer on the 
subject of selecting a man for a gang foreman. This is a 
subject on which much has been said, but in many respects 
the problem is covered by that old saying that what looks 
well in theory, doesn’t always work in actual practice. There 
are very few men living today who would come up to the 
specifications outlined in your editorial; in fact, I think 
most of them are dead. 

Of course, what you have outlined are essential qualities 
of a foreman, but I do think that the degree in which a man 
will possess these essentials will vary according to the indi- 
vidual. I know of many foremen and supervisory officers 
who, after they have once been given authority, have taken 
upon themselves an unnatural personality which, doubtless. 
they believe fits the job better than the personality that the 
Lord gave to them. When a man has to change his counte- 
nance, expression of speech and his conduct with others in 
order to successfully hold down a foreman’s job, it is done 
solely for the purpose of disguising his inherent shortcomings. 
Therefore, I maintain that the essential qualities of a foreman 
are first of all true personality, honesty and an earnest desire 
to produce the goods. A READER. 


Who Can Answer This Inquiry? 


ToLepo, OH1!0. 


To THE EDITOR: | 

Can some reader of the Railway Mechanical Engineer 

furnish any information in answer to the following questions: 

1. How many months of service should be had from a 
new set of side rod. bushings on an eight-wheel switch 
engine that is used on Belt line service working 24 hr. 
a day and 315 days a year? 

2. How many months’ service should be had from a new 
set of tires before it is necessary to turn them? This 
is for the same class of service and the same type of 
locomotive as given in the first question. Would 1/32 
in. wear for every 30 days be a fair average? 

3. How many months’ service should be had from a set 
of two-inch driving box crown es equipped with 
grease cellars, on the same type Jocomotive and in the 

same class of Service, working aie a day and 315 
days a year? SHOP FOREMAN. 


A Unaflow Locomotive is Built for Russia 


A Remarkably High Vacuum Has Been Obtained by Redesigning 
the Cylinder Exhaust Pipes 


By Prof. J. Stumpf 
Privy Counsellor, Berlin, Germany 


HE first locomotive in which the unaflow principle 
was applied was a superheater freight locomotive of 
the German State Railways, was built in 1920 by 
A. Borsig, Berlin.* This locomotive did not prove to be a 
success and after operating about three years the cylinders 
were replaced by those of the usual type. The cylinders 
frst used for the unaflow installation were notable for 
compactness, lightness and simplicity. This was due in 
part to the use of horizontal, single-beat poppet valves which 


The 0-10-0 Unaflow Locomotive Bullt by Nydquist & Holm, Troll- 
hattan, Sweden, for the Russian Government 


were employed for the first time on this locomotive. This 
type of valve, although simple and perfectly steam tight, 
was not favorably received because of the high lift and 
large force required to raise it. The cylinder bore of this 
locomotive was 24.8 in., with a stroke of 26 in. and it 
operated at a steam pressure of 177 1b. per sq. in. 

The results of tests made at that time showed that the 
unaflow locomotive was more economical than the compound 
for small loads, while at higher loads its fuel consumption 
was higher than that of the latter. This was easily explained 
by the fact of the long, constant compression and the large 
clearance volume. The unaflow locomotive working with 
saturated steam showed in general a higher economy than 
the compound except at long cut-offs. It was concluded, at 
that time, that the future line of progress of the unaflow 
locomotive led naturally from the two cylinder to the three 
cylinder engine with cylinders having small clearance volume, 
to the use of single-beat poppet valves and the utilization of 
the ejector action of the exhaust, in combination with high 
pressure and modern superheat. 

To engineers of broad vision, unsuccessful experiments 
are successful if they reveal the way in which success may 
be sought. So it was here. The exhaust ports in the cylinder 
wall, which are formed like a nozzle of a steam turbine, 
transformed the energy of the “lost toe’ of the indicator 
card into speed energy, which withdrew residual steam from 
the attached single exhaust pipe. A vacuum of 60 per cent 
was created in this pipe, leading from the cylinders to the 
ejector, thus utilizing this energy, represented by the “lost 
toe,” for creating the vacyum. 


Se e E A 
* A description of this locomot; ublished in the May, 1922, number 
of the Railway Mechanical Engine, S 


Fig. 2 shows an indicator diagram taken from the single 
exhaust pipe. This test was a complete success as it showed 
that on account of faulty connection between the cylinder and 
the evacuated exhaust pipe, the vacuum did not penetrate 
into the cylinder. The locomotive was of the pure unaflow 
type and it was discovered that the exhaust ports in the 
cylinder were closed too soon by the piston. Also the single 
beat valves did -not prove to be a success on account of the 
fact that the crew failed to adjust the gear properly. How- 
ever, this engine revealed the method by which success was 
to be expected. 

The single beat valves were replaced by a positively con- 
trolled piston valve allowing for an additional exhaust which 
partially followed upon the main exhaust controlled by the 
piston. This design permitted the main exhaust nozzle to 
transform the pressure energy represented by the “lost toe” 
of the diagram, which is shaded in Fig. 1, into speed energy, 
so as to withdraw the residual steam from its own and of the 
other cylinder through the additional exhaust established 
by the piston valve. The gain thereby effected is shown by 


The Locomotive is Equipped with a Walschaert Valve Gear 


the shaded area below the atmospheric line in Fig. 1 which 
corresponds to the results from actual indicator cards with 
about 60 per cent vacuum. 


Design of the Cylinders and Exhaust Pipe 


The design of the cylinders and exhaust pipe is shown in 
the drawings. Particular attention is drawn to the elongated 
type of the unaflow cylinders and pistons. The main nozzle- 
like exhaust ports are opened by the piston at 25 per cent 
of the piston stroke before the next dead center. No ex- 
tended piston rod is used. Live steam is admitted to the 
cylinder from the inside of the piston valve in the usual 
way, the outer ends establishing an additional exhaust which 
joins the main exhaust immediately at the cylinder wall by 
ports cast in the wall. The exhaust lap of the valve is equal 
to the inlet lap, thereby delaying the additional exhaust 
which follows the main exhaust. This tends to effect a 
nearly pure unaflow at early cut-off and a semi-unaflow at 
late cut-off. This is an satisfactory result as there is prac- 
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tically no loss at the end of the diagram at early cut-off 
which shows there is no need for an additional exhaust at 
this point and as there is considerable loss at the end of the 


diagram at late cut-off there is consequently a need there. 


of an additional exhaust. Furthermore, when working 
with atmospheric exhaust, the pure unaflow shows greater 
economy at early cut-off and the semi-unaflow at late cut- 
off. This contrast is more favorably intensified by utilizing 
the lost part of the diagram to create vacuum at late cut- 
off. The output and economy of the locomotive. will be 
largely increased if the back pressure of about one 
atmosphere, with which American locomotives are frequently 
worked, is replaced by a vacuum. This is all the more 
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Cross Sectional Elevation Through the Smokebox Showing the 
Arrangement of the Cylinder Exhaust Pipes 


noticeable since the unaflow system shows its beneficial 
thermal effect especially the larger the drop of temperature 
in the cylinder. The boiler will be more able to furnish 
the required steam, the capacity of the locomotive will be 
increased and in a great many cases the necessity to use a 
mechanical stoker will be dispensed with as the fuel con- 
sumption of the locomotive will be considerably lessened. 
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Effect of Uniting the Cylinder Exhaust Pipes 


After the union of the three exhausts of each cylinder both 
united exhaust pipes become a combined ejector, so that the 
exhaust of each cylinder evacuates the other. By this 
arrangement the speed energy of one cylinder will evacuate 
its own cylinder as well as the other, the active steam thus 
mixing with the passive steam at two places and equalizing 


The Front End of the Russian Unafiow Locomotive 


the speed of the steam through the exhaust pipes to a large 
extent. This equalization is continued in the nozzle which 
transforms the speed energy into pressure energy, thus utiliz- 
ing any remaining energy that may be left from the exhausts. 
The result is a fairly equalized flow of steam from the 
mouth of the nozzle, which tends to create a uniform draft 
upon the flue gases, resulting in good combustion and a 
good production of steam. There has never been the slight- 
est complaint about lack of steam. 

Further examination of the results in testing this peculiar 
suction exhaust showed a surprisingly low vacuum in the 
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Fig. 1—A Theoretical Indicatop card in Which the Shaded Area Beiow the Atmospheric Line Shows the Gain in Pressure Energy 
Exhaust Ejector Action 
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smoke box, that the fireman carried an unusually light fire, 
that there was little surplus air and a relatively small amount 
of carbon monoxide. There was also considerable moist 
steam at the mouth of the stack which showed that the steam 
was performing an increased amount of work. This in- 
creased work is shown in Fig. 1 by the shaded area below 
the atmospheric line, which, however, amounts only to 14 
per cent of the lost work represented by the shaded area 
above the atmospheric line. It also showed that the suction 
exhaust was working with an extremely bad efficiency, which 
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opens the prospect of realizing a much better vacuum if 
proper measures to that end are taken. In fact a vacuum of 
80 per cent should be easily attainable. This design can be 
improved in a great many ways; for example, the spider 
placed in the mouth of the nozzle should be removed in order 
to give more area for the exit of the flue gases. 


Construction of the Cylinders 


Referring to the sectional drawing of the cylinder it will 
be noted that the prolongation of the cylinder and piston is 
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remarkably small due to the large advance in the exhaust of 
25 per cent, which increases the lost area of the diagram in 
Fig. 1 to a large extent. The bull ring inserted between the 
two piston heads carries the piston. No hard bushing is used 


Fig. 2—Indicator Diagram Taken from a Single Exhaust Pipe 


in the cylinder itself. The clearance space is 12 per cent, 
which could be reduced to quite an extent if blowing of the 
cylinder safety valves is resorted to at very early cut-offs. 
Referring to the drawing of the indicator cards, a vacuum of 
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from 28 per cent to 40 per cent is obtained at 20 per cent 
cut-off, thereby compensating for'the long’ compression: en- 
tailed by the large exhaust lap of the piston valve. At 30 per 
cent cut-off a vacuum of 40 per cent is obtained, ‘while at 
SO per cent cut-off the tests showed from 55 per cent to 60 
per cent vacuum. The last three cards shown in the draw- 
ing are starting diagrams, taken at 70 per cent cut-off. The 
time between exhausts is so large that the returning air 
pressure destroys the vacuum, but it will come up as soon as 
the speed is increased sufficiently, as is shown in the last 
card. The speed, of course, is an important factor in this 
peculiar process of producing a vacuum and obviously a 
three-cylinder locomotive will be more adaptable to produce 
a vacuum, which in this case may be termed a mechanical 


A general idea of this locomotive may be obtained from 
the illustrations. It is an 0-10-0 type equipped with a 
standard Walschaert valve gear, which in this connection 
has some bad features. In spite of these bad features, how- 
ever, a considerable saving in steam and coal may be 
expected. | 

It is left to the reader to imagine what field is available 
for the condensing turbine locomotive if there should be a 
vacuum produced with the unaflow system, for a medium and 
long cut-off, equal to that of a turbine locomotive equipped 
with a condensing device. This question may be raised to 
good advantage, especially in America, where a long cut-off 
is commonly used. 


Air Brake Investigation by I. C. C. Completed 


The Adoption of More Complete Specifications for Maintenance 
and Operation Are Recommended 


ARLY in August the Interstate Commerce Commission 
made public an opinion in its inyestigation of “power 
brakes and appliances for operating power-brake 

systems.” 
The opinion, from which three commissioners in part 
dissented, embodies the following conclusions: 


Improvements in the operation of power brakes for both pas- 
senger and freight trains are essential and must be effected. 


Improvements in power-brake appliances can be made and in- 
creased safety in train operation can and must be obtained. 


_ A power-brake system for passenger and freight trains should 
insure that only a service application of the train brakes will occur 
when a service reduction of brake-pipe pressure is made. 


A power-brake system for passenger and freight trains should 
provide means whereby effective emergency brake-cylinder pres- 
sures will be obtained when an emergency reduction of brake-pipe 
pressure is made from a fully charged brake system. 


A power-brake system for passenger and freight trains should 
provide means whereby effective emergency brake-cylinder pres- 
sures will be obtained when emergency reduction of the brake-pipe 
a is made after a full service brake-pipe reduction has been 

e. 


A power-brake system for passenger and freight trains should 
provide means whereby effective emergency brake-cylinder pres- 
sures will be obtained when an emergency reduction of brake-pipe 
pressure is made following release after a full service brake ap- 
plication. 

A power-brake system for passenger and freight trains should 
provide means whereby the engineman can control the release of 
Pressure from brake cylinders and effect such release by graduated 
steps or gradually in order that he may decrease as well as in- 
crease brake-cylinder pressures as required to control at relatively 
uniform rates the speed of trains. 


A power-brake system for passenger and freight trains should 
provide for obtaining and maintaining brake-cylinder pressures 
within prescribed limits for specified periods of time during brake 
applications. 


In addition to these general requirements it is clear that full 
specifications and requirements covering more fully the functions, 
maintenance, and operation of power brakes and appliances should 
be adopted. Consideration will be given to this and to the form of 
order to be issued by us. This case will be held open for that pur- 
pose. i 


This investigation has been under way since February, 
1922, and was instigated on the petition of the Automatic 
Straight Air Brake Company. On March 24, 1922, a ques- 
tionnaire was sent out calling on 196 carriers to furnish 
certain information relative to rules and practices in the use 
of hand brakes, the number of accidents resulting from 
failure promptly to control the speed of trains on grades and 
other related information. 


It appeared that on 25 railroads hand brakes were used 
to control the speed of freight trains, or to supplement the 
power brakes in controlling the speed of such trains, not only 
on 122 grades for which specific data were furnished, but 
also on numerous branch lines. On 169 other railroads 
reporting a total of 1,807 grades, the speed of trains was 
controlled exclusively by power brakes. The information 
rurnished under this head covered a total of 1,929 grades of 
1 per cent or more having a length of 3 miles or more. In 
many cases the grades on which hand-brake operation was 
reported were less severe, both in percentage of gradient and 
length, than grades upon which trains were controlled entirely 
by means of power brakes. During the three-year period 
1919-1921, inclusive; there occurred on these 1,929 grades 
67 accidents, each of which resulted in personal injury or 
property loss of $500 or more, caused by failure properly to 
control the speed of trains. These accidents caused the death 
of 15 persons, the injury of 46 persons, and a property loss 
of $432,908. During the year 1921 the accidents attributed 
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to specific causes mentioned in our questionnaire numbered 
1,336. These accidents caused the death of 19 persons, the 
injury of 1,305 persons, and entailed a property loss of 
$343,654. 


History of Air Brake Development 


The opinion of the commission follows the detailing of 
these facts with a history of the development of the air 
brake since 1870, including an outline of the work done by 
the Master Car Builders’ Association and the present Ameri- 
can Railway Association. Following a description of the 
evolution of the Westinghouse and New York Air Brake 
systems, the commission’s report outlines the development of 
the Automatic Straight Air Brake Company’s triple valve 
with particular and detailed reference to the rack tests and 
then the road tests on the Norfolk & Western. 

At the hearings held in connection with this investigation, 
the Automatic Straight Air Brake Company presented evi- 
dence to show that certain defects were present in the power- 
brake devices in common use; also evidence of the develop- 
ments, installations and services of the A. S. A. brake. It 
contended that. the more general use of these devices would 
afford freedom from a number of troubles now commonly 
encountered and result in material improvement in power- 
brake operation. 


Contend A. S. A. Brake Experimental 


Other parties appearing at the hearings contended that 
the A. S. A. brake devices were still in an experimental 
stage; that service tests to which they had been subjected had 
not been sufficiently extensive to warrant final conclusions 
and that the demonstrations on the Norfolk & Western in 
1921 were conducted under favorable conditions that did not 
represent the usual service conditions encountered on long 
trains of empty cars or with.a leakage such as commonly 
exists. 

After the hearing had been completed, in order to deter- 
mine certain questions which conflicting evidence had intro- 
duced, the hearing was reopened April 27, 1923, for the pur- 
pose of a test by the I. C. C. Bureau of Safety of the Auto- 
matic Straight Air Brake equipment on the Norfolk & 
Western. 

An abstract of the report on these tests as submitted by 
W. P. Borland, director of the Bureau of Safety, appeared 
in the Railway Age of March 1, 1924, page 500. Issue was 
taken with Mr. Borland’s findings by various railway execu- 
tives and their testimony will likewise be found in the 
Railway Age of March 8. 

The tests on the Norfolk & Western were also observed by 
a committee of railway representatives headed by C. E. 
Chambers, superintendent of motive power of the Central of 
New Jersey and chairman of the Committee on Safety 
Appliances of the American Railway Association, Mechan- 
ical Division. The findings of- this committee were con- 
siderably at variance with those of Mr. Borland. The 
commission’s opinion discusses the points at issue and in 
general approves the findings of its own representatives. 


Dissenting Opinion 


Commissioner McManamy dissented from the majority 
opinion in part and discussed the report as follows: 


The conclusions of the majority in this case are directed towards 
the accomplishment of two dehnite purposes, (a) better main- 
tenance of existing power- -brake systems, and (b) fundamental 
changes in the design of power-brake systems to make possible ad- 
ditional functions. 

I am in full accord with the conclusion requiring better main- 
tenance. The evidence abundantly shows the need for better main- 
tenance of power-brake systems and the improved performance 
which will result therefrom. No witness, either for carriers, the 
brake manufacturers, or the employees, testified that power-brake 
systems as a whole were maintained in an efficient or satisfactory 
operating condition. On the contrary, every witness testified that 


RAILWAY MECHANICAL ENGINEER 


VoL. 98, No. 9 


improved performance would result from better maintenance and 
that such better maintenance should be required. I am not in 
agreement, however, with the conclusions which require changes 
in the design of power-brake systems in order to make possible 
the performance of additional functions not now included in ex- 
isting standard freight brakes, because (1) the record does not 
show that the existing power-brake systems if properly maintained 
are inadequate to safely control trains; (2) if existing brake sys- 
tems are adequate, I question our authority to require the use of 
improved devices; and (3) the investigations and tests are insufh- 
cient, to my mind, to definitely show that the proposed changes in 
design can be made without introducing undesirable features which 
will offset any benefits which may be derived therefrom. 

In my opinion the basic question presented in this proceeding is: 
When properly maintained are existing power-brake systems ade- 
quate to safely control trains under present operating conditions? 
If we find in the affirmative, we should prescribe and enforce stand- 
ards of maintenance that will insure proper performance and maxi- 
mum efficiency of existing power-brake systems. In my opinion 
it has not been shown that present brake systems are inadequate; 
therefore a further question arises. If existing systems are ade- 
quate to safely and efficiently control trains, and if improved de- 
vices are available which are not being used, have we authority, 
in addition to requiring better maintenance of the power-brake 
systems in use, to also prescribe specifications and requirements 
which will compel the use of such improved devices? I question 
that section 26 of the act, under which this proceeding is brought, 
gives us such authority. 


No Evidence Showing Brakes Inadequate 


The outstanding feature of this case, to my mind, is the fact 
that the record is barren of evidence that the existing power- 
brake systems, when properly maintained are inadequate to safely 
and efficiently control trains under present-day operating condi- 
tions. This statement is supported by the majority report. For 
instance, the following appears in the report: 

Officials who are directly in charge of air-brake inspection and maintenance, 
and instruction of employees in air-brake operation on the lines of several of 
the carriers, testified in this proceeding. It was the consensus of opinion ot 
these witnesses that the present freight brake equipment with K-type triple 
valves now generally in use is adequate and in accordance with the require- 
ments of safety when properly maintained. With reference to improvements 
in power-brake appliances, the principal suggestion offered was that efforts to 
improve conditions of maintenance should be continued. 


Efforts to improve power-brake systems should, without doubt. 
be diligently continued, and where it can he definitely shown that 
improvements in design have been made which would increase the 
safety of operation, such improvements should be incorporated in 
the existing power-brake systems. But, to my mind, the evidence 
in this case has faller short of showing that improvements are 
available which do not, at the same time, possess undesirable fea- 
tures sufficient to counteract the good effects hoped for, thus leav- 
ing no net gain. 

While the conclusions of the majority are stated in general terms 
and without reference to any particular type of brake, the report 
throughout is based upon a comparative test of the automatic 
straight air brake, in which all of the features recommended are 
said to be incorporated, and the Westinghouse brake, the one in 
gencral use. The additional features are not used on the latter, 
because they are said to be undesirable. It is unfair to select 
specific brake applications and attempt to base a conclusion thereon 
as to the relative merit of different power-brake systems. This 
was the principal cause for the disagreement between observers at 
the Norfolk & Western tests. 

Viewing the situation in its broadest light, the present power- 
brake system has been in general use for more than half a century 
and from time to time changes and improvements have been made. 
It is in service on 2,500,000 cars and locomotives. The uncontra- 
dicted testimony of carriers’ witnesses is that when properly main- 
tained it safely and efficiently performs the required functions. 
This testimony is from representatives of railroads that are safely 
and satisfactorily controlling by means of power brakes heavy 
passenger and freight trains on the steepcst mountain grades in 
the country. In view of this testimony we can not find that stand- 
ard power-brake systems, properly maintained, do not meet every 
requirement of the law. On the other hand, the record shows that 
the other brake system has placed in service during the past few 
years only 199 brakes on four different railroads. Of these, 140 
are on freight and 59 on passenger cars. The only information 
available respecting the performance of these brakes has been de- 
veloped during the past two or three ycars and, in so far as the 
emergency features are concerned, is limited almost entirely to that 
resulting from the Norfolk € Western and Virginian tests. To 
my mind these tests alone are insufficient to form the basis of an 
order directing fundamental changes in the design of power- -brake 
systems. If, based on these tests, we find that certain additional 
functions, such as emergency following release, emergency follow- 
ing service, or the ability to graduate brakes on or off can be per- 
formed, we must at the same time give consideration to the un- 
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desirable performances, which admittedly occurred during these 
tests, resulting from the changes in design. Among these are the 
effect of leakage variation in piston travel and the slowing up of 
serial action which are referred to in the report. 


Satisfactory Braking for 100-Car Trains 


Quick serial action of brakes required 30 years to develop to a 
point where it is possible to obtain satisfactory brake performance 
on 100-car freight trains. Briefly, it means that the action of 
the brakes throughout the train must be quicker than the 
action of the slack in the train. That is, the brake on each 
car must respond so quickly that each car will be stopped by its 
own brake and not by striking the car ahead. The tests show 
that substantially more time was required to apply the A. S. A. 
brakes on. 100-car trains than to apply the standard brakes. This 
necessarily results in greater shocks and in greater damage. To 
my mind, the ability to make smooth stops is more important in 
freight-train braking than the ability to make quicker stops, and 
the testimony is uncontradicted that the shocks resulting from the 
emergency application of the A. S. A. brakes on the test trains 
were severe. 

The testimony is conflicting as to whether or not the shocks were 
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more severe than on similar trains equipped with standard. brakes, 


-and no tests were made to determine this point. 


If the additional features to be incorporated will increase the 
severity of the shocks on long freight trains, which are at present 
a serious source of danger to train crews, it may well be that 
freight-train braking would be safer and more satisfactory with- 
out such a feature. It is well recognized that greater property 
damage and more personal injuries result from rough freight- 
train stops than from failure to get emergency action following 
release or following service. 

The additional increased safety in mountain braking which comes 
from the additional supply of air carried on each vehicle with the 
A. S. A. brake is a factor which may well be given consideration, . 
but the performance of the test trains did not afford opportunities 
for demonstrating what value this would be in an emergency. 

For the above reasons I can not join with the majority in the 
conclusion that we should order fundamental changes in brake de- 
signs as stated in their report, without further evidence (1) of the 


. need for such additional features and (2) of the possibility of their 


satisfactory performance. I believe, however, that further trial of 
these changes in design should be encouraged in every proper way. 

I am authorized to state that Commissioners Eastman and Pot- 
ter join in this expression. 


Locomotive Resistance and Tractive Force 


Machinery Losses Are Considered in Calculating the Resistance in Terms 
of Mechanical Efficiency 


By Kiichi Asakura 


Mechanical Engineer, Japanese Government Railways, Tokio, Japan 


N an article on locomotive resistance and mechanical 
efficiency, published in the July 30, 1921, issue of the 
Railway Age, the writer stated that locomotive resistance 
is better expressed as a function of mechanical efficiency 
rather than in the usual form of pounds per ton of the total 
adhesive weight of the locomotive. This conclusion had been 
deduced from the results of several locomotive tests which 
were then available. However, a locomotive consists of a 
steam engine which is subject to steam losses. It is more 
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Fig. 1—Curves Plotted from the Results Obtained from the 


Formulas for Mechanical Efficiency 


than a steam engine, however, in that it is mounted upon a 
running gear which is also subjected to all the losses incident 
to any unit of rolling stock. A total of these losses con- 
stitutes what is defined as locomotive resistance and is under- 
stood to be a combination of the losses from the two sources 
just referred to. 

The latter are caused by such items as journal resistance 
and rolling friction which are affected by the weight of the 
locomotive. These may be equitably considered as propor- 
tional to the weight and it therefore becomes quite rational 


to express such resistance in terms of so many pounds per 
ton of locomotive weight. The kind of resistance thus cov- 
ered is that which is developed by the locomotive as a unit 
of rolling stock and since it is caused by friction, it may 
and will be referred to herein as the rolling stock frictional 
resistance. This, together with the rolling stock air re- 
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sistance, may be likewise termed the rolling stock resistance 
of the locomotive. 

Steam engine losses are the greater and may be referred to 
as the engine resistance of the locomotive. Since the pres- 
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sure of steam in the cylinder is the source of the engine 
resistance.and at.the same time the source of the power de- 


veloped, ¡¡t should be quite reasonable to express engine Te 


sistance in terms of mechanical efficiency. Engine resistance 


and indicated horse power are functions of cut-off and of the. 
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, driving wheels. The formula is plotted in curvés as shown 
in Fig. 1. 

For the development of these formulas, the engine re- 
sistance was calculated from the experimental data previously 
mentioned by subtracting the rolling stock frictional re- 
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Fig. 3—Relation of Steam Consumption Per |. H. P. to the Per Cent Cut-Off and Driving Wheel Revolutions Per Minute 


number of revolutions of the driving wheels. Therefore 
mechanical efficiency is expressed with reference to such 
terms. We can find no such reasons which will justify the 
thought that engine resistance is proportional to the total or 
adhesive weight of the locomotive. Nor do any experimental 
results support this idea. 


Locomotive Resistance 


In the article on locomotive resistance and mechanical 
efficiency a formula was developed for the expression of 
mechanical efficiency. Since, however, locomotive resistance 
consists of the two distinct factors referred to, namely, the 
rolling stock resistance and the engine resistance, and since 
the latter is only to be expressed as a function of mechani- 
cal efficiency, the formula must undergo some alteration. 
From the same data which was used in the former article, a 
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new formula for mechanical efficiency has been developed 
as follows: 


if 370\ 2 0.47 
Be =) + —- (100 — n)?........ cee n < 100 
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where E is the mechanical efficiency, c is the cut-off in per 
cent and n is the number of revolutions per minute of the 


sistance which was estimated by the following formula: 


w = 2.2 0.015 v kg. per metric ton, 
where v is the speed in km. per hour. 


or nearly 
w = 5 0.054 V Ib. per long ton, 
where V is the speed in miles per hour. 


This gives about the same values as those given by Frank’s 
formula, although his formula involves the terms v instead 
of v? 


Mean Effective Pressure and Steam Consumption 


To calculate the tractive effort of a locomotive by apply- 
ing the mechanical efficiency, it is necessary to determine the 
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mean effective pressure and the steam consumption with 
reference to cut-off and the number of revolutions of the 
driving wheels. 

From the test results which form the basis of this in- 
vestigation, the mean effective pressures, expressed in the 
form of ratios to the boiler pressure, correspond to several 
cut-offs and to succeeding increasing driving wheel revolu- 
tions per minute. These are represented by fair curves in 
Fig. 2. 

Similarly the curve of the steam consumption per indicated 
horse power hour correspond to several cut-offs and to a 
succeeding greater number of driving wheel revolutions which 
are shown in Fig. 3. The test results pertaining to steam 
consumption did not in themselves locate very clearly the 
steam consumption curves, but a comparative study of all the 
curves drawn for each set of conditions seemed to consistently 
support the arrangement of such curves as shown in Fig. 
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3. They are applicable only for superheated steam locomo- 
tives because all of the data used was obtained from the loco- 
motives which were superheated. 


Evaporative Power of the Boiler 


The evaporative power of the boiler is also required for 
the calculation of the tractive force. Though there are sev- 
eral formule pertaining to the evaporation of locomotive 
boilers, such as those of Kochy, Strahl and Goss, the author 
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Fig. 65—Boller Efficiency Curve for a Pacific Type Locomotive 


is of the opinion, that the following theoretical formula 
constitutes a better expression for it: 


BGWZ 
h 


the evaporation per hour, 

the rate of combustion, 

the grate area, ' 

the heat value of the coal used, 

the boiler efficiency, 

the heat quantity required for the production of a unit 
weight of steam. 


To ascertain the boiler efficiency, results from the Penn- 
sylvania Railroad testing plant, Altoona, Pa., were plotted 
with reference to the rate of combustion and an empirical 
formula was developed as follows: 

1 
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1 + B (0.0012 + 3,300 (=)) 


where B is expressed in kg. per sq. meter. 


1 + B’ (0.006 + 16.000 (*)) 


where B’ is expressed in lbs. per sq. ft. 


General curves of the boiler efficiency were plotted from the 
above formula and are shown in Fig. 4. In the case of 
some of the locomotives tested at Altoona the boiler efficien- 
cies calculated by these formulas are shown by curves in Figs. 
5 to 7 together with the test results actually obtained, which 
are also plotted. These formulas for boiler efficiencies are 
also applicable to superheated steam locomotives. 

Boiler efficiencies of saturated steam locomotive boilers 
can be obtained from these formule under the following 
assumptions: First, that the heat transmitted through the 
superheater heating surface is about 10 per cent of the total 
heat transmitted through the total heating surface. This 
assumption may also be justified from the Altoona testing 
plant results. Second, the superheater heating surface is 
about 30 per cent of the evaporative heating surface. This 
may be safely assumed as the common practice in up-to-date 
locomotive construction. The formula then becomes 


1 
Z= 


34 


1+ B ( 0.0012 + 1,750 (=)) 
Where B is expressed in kg. per sq. meter. 
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The boiler efficiencies of the consolidation type locomo- 
tives tested at Illinois University is somewhat lower than that 
represented by this formula. While those of the American 
type locomotive tested by Sanzin of the Austrian Railways are 
higher, indicating therefor the equity of the author’s faith 
in these boiler efficiency formula. 


Tractive Force 


The tractive force of a locomotive at slow speed is limited 
by the adhesive weight or by the maximum cylinder tractive 
effort. It is also limited by the boiler capacity when the 
speed is increased beyond a certain limit. The tractive force 
here considered is limited only by the latter conditions. Since 
the mean effective pressure may be determined when the 
speed and cut-off are known, the indicated horse power 
corresponding to various cut-offs can be calculated for any 
speed. The steam consumption per indicated horse power 
hour being also known or determinable, the total steam con- 
sumption corresponding to various cut-offs and speeds can 
also be calculated. On the other hand, the total evapora- 
tion of the boiler may be found from the formula given above, 
so that the longest cut-off for which the boiler capacity is 
able to meet the demands for steam at the various speeds may 
be determined. The mea: effective pressure may be deter- 


` mined for each speed and for the longest cut-off, for which 


the boiler can supply the necessary steam, and the indicated 
tractive force may be calculated. This indicated tractive 
force multiplied by the mechanical efficiency .corresponding 
to the speed and the cut-off, is the effective tractive force 
for the given speed. Then, by subtracting the rolling stock 
resistance from the effective tractive force, we may obtain 
the tractive force available at the drawbar. 


The Computing Chart 


The calculation of the tractive force according to the 
methods explained in the preceding paragraph is rather 
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Fig. 7—Boller Efficiency Curve for a Decapod Type Locomotive 


tedious, but by the aid of the computing chart as shown in 
Fig. 8, the effective tractive force of superheated steam loco- 
motives may be easily obtained with a minimum amount of 
calculation. The chart is based upon a combustion rate of 
113 lb. per sq. ft. of grate area and coal of 12,600 B.T.U. 
per lb. To use this chart the following constants should be 
calculated for the particular locomotive under consideration: 


Grate area sq. ft. or sq. in. 


—— Seea y — SS a 


Cylinder volume (one cyl. cu. ft. or cu. in.) 


Total heating surface (fire side) 


Grate area 


Cylinder dia. in. X stroke, ft. or in. 


vjs olx =le 


Dia. of driver, ft. 


The method of procedure is as follows: Locate the value 
of G/J on the horizontal scale of the chart. Follow upwards 
along the vertical line representing the value of G/J, until 
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the line which represents the proper H/G ratio is intersected. 
Fig. 8—Computing Chart for Calculatirg the Tract.ve Force 


Now consider a horizontal line drawn through the point 
at intersection just located. Locate the intersection of this 
horizontal line with the line which represents, in the lower 


portion of the chart, the proper value of 1. 
tical line passing through this intersection point upwards 


until the proper » line of the same value is again encoun- 


tered in the upper portion of the chart. 
zontal line thrcugh the point of intersection last located to 


the point where the proper 


My ha a ley $ 
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The tractive efforts of the two locomotives were also cal- 
culated by Cole’s speed-factor method and the results were 
plotted in Fig. 9. The boiler of the Lis locomotive is of 
96 per cent capacity according to the the grate area formula 
used by the American Locomotive Company. However, the 
calculations represented in Fig. 9 were made upon the 
assumption that the boiler was of 100 per cent capacity. 
Comparing the curves, we find that the tractive force cal- 
culated from the computing chart are somewhat lower than 
those given by the speed-factor method in case of the Lls 
locomotive, while they practically coincide in case of the 
E6s locomotive. 

From the theoretical point of view there ought to be some 
differences between the tractive force calculated by the two 
methods. According to the practice of the American Loco- 
motive Company, the rate of combustion is assumed to be 
120 lb. per sq. ft. per hour, and the heat value of the coal 
is taken as 14,000 B.T.U. per lb., while, in the arrangement 
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of the computing chart, both these factors were assigned 
smaller values. | 


Conclusion 


In the preceding paragraphs it is stated that the locomotive 
resistance should be partly represented as so many pounds 
per ton weight and partly as a function of the mechanical 
efficiency. The formula for mechanical efficiency was de- 
veloped and a method of calculating the tractive effort by 
applying the mechanical efficiency was also explained. The 
results of the calculation according to this method are nearly 
equal to those calculated by the speed-factor method. From 
a theoretical puint of view, the method of expressing the 
engine resistance as a function of mechanical efficiency 1s 
correct. Moreover, this method of calculation of tractive 
effort can be applied to a locomotive whose boiler capacity 
is less than 100 per cent. This is important, because many 
locomotives have boiler capacities less than 100 per cent. 


Apprenticeship Methods on the Santa Fe 


Boys Protected Against Personal Prejudice; Wholesome Activities 
Outside the Shop Are Promoted 


Part IV 


ACH shop on the Santa Fe has what is known as an 
“Apprentice Board,” a committee composed of the 
general foreman as chairman, the foreman under 

whom the apprentices work, the apprentice shop instructor, 
and the apprentice school instructor. This board meets once 
each month, on a stipulated day and hour, and passes on the 
fitness of all apprentices and on questions pertaining to the 
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training and handling of apprentices. The fitness of each 
apprentice is discussed at least once each month during the 
boy’s probationary period, once each six months thereafter, 
and oftener as occasion arises. 


Functions of the Apprentice Board 


This board is a live, active body, anxious to deal out real 
justice to all apprentices. Each member has the same author- 
ity and each shows the same spirit of fairness and willingness 
to give each apprentice the best chance or opportunity pos- 
sible. The personal prejudice of one man or one member of 
the board is of little consequence, for all members are 
anxious that each boy, however poor and friendless, be given 


the details of 


*This is the concluding article of a series of four describin 
: Santa Fe. 


the apprenticeship methods followed on the Atchison, Topeka 


full justice. Sometimes the board recommends a further 
trial of a few months. Sometimes it recommends a transfer 
to some other trade or a different line of work. Sometimes it 
recommends dismissal. If the board decides that the boy, 
instead of being fitted to become a mechanic, should be a 
lawyer, a doctor, or a merchant, the boy is kindly told that 
he is wasting his time by remaining in the shop, but in such 
dismissal the boy knows, his parents know, his friends 
know, and the shop management knows that the partiality 
or dislike of no one man was responsible for this action. 

If the apprentice appears capable of development, but is 
not taking advantage of his opportunities and not applying 
himself as he should, he is called before the board, told 
of his shortcomings, and what is expected of him. If the 
board finds that the apprentice has not been given sufficient 
opportunity to prove his fitness, or is not being given a ` 
sufficient variety of experience, arrangements are made then 
and there to change his assignment of work, and give him the 
needed experience. Sometimes it is advisable to change the 
boy to a different department of the shop, under a different 
foreman. 

The board is free to discuss any subject pertaining to 
apprentices. Report of the board’s findings and recommen- 
dations is made to local authorities and a copy is sent to 
the supervisor of apprentices. These apprentice board meet- 
ings not only guarantee fair treatment and thorough experi- 
ence for all apprentices, and the weeding out of the unfit, 
but result in closer co-operation between instructors and fore- 
men, and aid materially in the training of apprentices. Since 
foremen as well as instructors know they are to be called 
upon to pass on each apprentice in their charge, they 
naturally observe the work of these apprentices more closely, 
studying their strong and weak points and becoming more 
intensely interested in their welfare. No one feature of the 
apprentice training system of the Santa Fe is productive 
of more wholesome results than the proper functioning of 
these apprentice boards. 


Annual Convention of Apprentice Instructors 


The general plan of apprentice instruction is uniform at 
all points on the system. All lesson sheets and supplies and 
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instructions pertaining to apprentices are issued through the 
office of the supervisor of apprentices. In addition to meet- 
ings of apprentice boards and frequent conferences of local 
instructors, all instructors of the system are assembled once 
each year for a three-day discussion of matters pertaining to 
the training and development of apprentices. A few officers 
from other departments, and one or two speakers of national 
repute, address the instructors at these meetings, but the 
program of the convention as a whole consists of discussions 
by the instructors themselves. They talk shop, compare 
notes and under the guidance of the supervisor of apprentices, 
study and plan ways and methods of making the appren- 
ticeship work more efficient, more beneficial to the appren- 
tices, and to the company. 

By rotating the place of holding these meetings, the in- 
structors are given the opportunity to become familiar with 
conditions and equipment and methods at different shops 
and to profit by the methods used by others in similar work. 
The annual meeting this year was held at Albuquerque, New 
Mexico, where the newest and most up-to-date shops of the 
road are located. 


Records of Apprentices and Graduates 


A complete record is kept of each apprentice and appren- 
tice graduate. Throughout the four years of apprenticeship 
the supervisor of apprentices receives monthly reports and 
maintains in his office records showing the number of hours 
each apprentice attends school, the number of drawings and 
problems completed, and what work he has done in the shop. 
At stated intervals the school and shop instructors are re- 
quired to fill out a blank showing the personal characteris- 
tics of each apprentice. This blank contains 28 subjects on 
which the instructor must grade each apprentice as being 
very good, good, medium, or poor. Among the personal 
characteristics thus considered are his honesty, morality, 
tact, resourcefulness, foresight, promptness, energy, industry, 
initiative, persistence, accuracy, appearance, . personality, 
loyalty, executive ability, popularity with authorities and 
with associates, and other traits indicative of his ability or 
fitness for promotion. This report contains information of 
inestimable value, but best of all it makes those furnishing 
the report study the personal characteristics of these young 
men most carefully, thereby becoming familiar with their 
talents and possibilities. 

In addition to records of apprentices, a complete record is 
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trade in the shops of the company, that he has attended the 
apprentice school regularly and has completed the required 
work, and that he has become a skilled mechanic. This 
diploma is signed by the master mechanic or superintendent 
of shops, the mechanical superintendent, the supervisor of 
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Diploma Awarded Freight Carman Apprentices 


apprentices, and the assistant to the vice-president in charge 
of mechanical operation. 

The apprentice graduate is also given the full journeyman 
rate of his craft and is given seniority rights from the date 
of the completion of the first six months, or probationary 
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Inoluding Transfers 


kept of each graduate, showing the various places he has 
worked, the positions held, the satisfaction given, and other 
matters of interest in passing on his placement or promotion. 


Diplomas Furnished Graduates 


Upon graduation, the apprentice is given a handsome 
diploma showing that he has served an apprenticeship in his 


period, of his apprenticeship. Very few apprentices leave 
the service upon graduation. There is no reason for their 
doing so. If they wish to work elsewhere, transfer can gen- 
erally be arranged to the point at which they desire to work. 
No other road could treat them better or offer them greater 
opportunities than are offered them by the road where they 
served their apprenticeship. The majority realize this and 
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have stayed with the road which gave them their training. 
Those who have left the service have made good elsewhere, 
many holding official positions. 


At least half a dozen have 


A Champlonship Apprentice Football Team 


organized and are now in charge of similar apprenticeship 
systems on other railroads. 


Apprentices Supplied with Tools 


No apprentice is hampered nor is his work delayed through 
lack of shop tools. From the start each is provided with a 
uniform set of first class hand tools consisting of everything 
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Discipline of Apprentices 


Apprentices work under the same rules as. other employees 
of the shop. The general treatment of apprentices on the 
Santa Fe is a wholesome one—a mixture of parental and 
military treatment. It is desired that they have the very best 
time possible while serving their apprenticeship. No one is 
allowed to swear at an apprentice or in any way to abuse or 
mistreat him. The apprentice is never used as a matter of 
convenience nor in any sense as a helper in the shop. He is 
taught from the very beginning that his trade is the very 
best possible occupation for him, that he could not have 
selected any other work for which he. is better suited, or 
which would bring him greater returns. In brief, effort is 
made to make him happy and contented in his work and 
loyal to the company giving him his training. The instruc- 
tors get very close to their apprentices, winning their con- 
fidence, and by virtue of their friendship and intimate 
relations exert a wholesome influence on their conduct both 
in and out of the shop. It is aimed to make these young 
men not only first class mechanics but also men of high 
moral character—upright citizens whose lives will be a 
blessing to those with whom they come in contact. 


Apprentice Clubs 


At most points on the system, apprentice clubs have been 
organized by the apprentices to foster literary, social and 
athletic activities of the apprentices. Each of these clubs 


. bears the name of some popular mechanical officer, the club 


generally being designated by the latter’s initials. Each 


The Fred C. Fox Trophy Presented by the General Manager to the Best Apprentice Baseball Team and the Winners, The Topeka 
Team, 1924 


he will need in connection with his work. These tools are 
sold to apprentices at wholesale prices and on small monthly 
payments, the company furnishes each apprentice a neat, sub- 
stantial tool box.for their safekeeping. All defective tools 
are replaced free of charge. 


club has its constitution and by-laws and its duly elected 
officers. Regular meetings are held wherein papers are 
read, or talks made, by the apprentices or others and ample 
opportunity offered for apprentices to acquire a knowledge 
of parliamentary practice. Sometimes debates are held on 
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shop subjects. The dances given by some of these clubs have 
become the social events of the community. Many of these 
clubs have their own orchestras and other musical organiza- 
tions. One club gets out a monthly paper or bulletin relative 
to the activities of the club. 

All forms of athletics are encouraged by the management. 
Baseball, football, and basket ball teams from the various 
clubs compete with each other for division or system cham- 
pionship. An athletic team can be made an important factor 
among the apprentices of a railroad shop. The success or 
failure of the team hinges upon organization and team work. 
Every player’s success depends on his ability to work with 
those around him in an organized body, each helping the 
other and pulling together for success. Team work counts 
whether in baseball football, basket ball, or shop work. In 
looking at an old photograph of the championship baseball 
team of 1910, it was observed that nearly every member is 
now holding a supervisory position. 

During the past year, an Association of Santa Fe Appren- 
tice Clubs was formed by the apprentices and a meeting of 
120 representatives from the various clubs of the system 
was held at Albuquerque, New Mexico. The program con- 
sisted of inspirational talks by officers of the company and 
others, a basket ball tournament for system championship, a 
visit to the new Albuquerque shops and many other features 
of interest and benefit to the apprentices. Rules were 
adopted governing interclub contests, these stipulating that 
no apprentice shall be eligible to play on any apprentice 
team or to take part in any musical or literary organization 
unless his school and shop work is up to the required 
standard. 


Special Apprentices 


A limited number of special apprentices are employed, 
one or more being located at each of the division points of 
the system. These men must have a technical education 
and are employed only after a personal interview with the 
supervisor of apprentices or some other officer of the mechan- 
ical department. Since they have received sufficient theoretical 
or technical knowledge while in college, it has been found 
best to confine their three-year course to actual shop work, 
a thorough grounding in practical work being necessary to 
train them for applying the technical knowledge gained in 
college. Unless supplemented by practical experience, their 
technical knowledge is of little value in a railroad shop. In 
order to attract the better class of college men and assist in 
more careful selection of these special apprentices a limited 
number of college juniors are employed during the summer 
months, those showing fitness for special apprenticeships 
being granted leave of absence in the fall to return to school 
with the understanding that upon graduation from college 
they will resume the special apprenticeship course. The 
three-year special apprenticeship course consists of one year 
machine work, one year erecting work, and one year of 
varied work, consisting of four months in the roundhouse, 
two months in the boiler shop, two months in the freight car 
shop, two months with the road foreman or traveling en- 
gineer, and two months inspection or special work. The 
purpose of the course is to prepare these men for foreman- 
ship or staff duties, but promotions necessarily depend upon 
the ability and development of the men themselves. 


Securing Apprentice Instructors 


No difficulty whatever is experienced in securing com- 
petent apprentice instructors. ‘They are selected from men 
employed in the shops, who are familiar with the company’s 
methods and policies and loyal to its interests. The majority 
of the present instructors are graduates of the apprenticeship 
courses—young men full of life and ambition, interested in 
boys and fitted for the job as no men on the outside could 
possibly be. Since only the best of the graduates are selected 
for instructorship and the training and experience received 
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as instructors further fits them for promotion, many of them 


have been advanced to foremanships or other positions of 
responsibility. In fact the position of apprentice instructor 
has come to be considered a stepping stone to further 
advancement. 


Developing Foremen 


Although the apprentice department was inaugurated to 
prepare mechanics for the rank and file, and this thought 


Complete Set of Tools for a Machinist Apprentice 


is ever borne in mind, it has also been found a valuable 
means of training and developing foremen. In fact, 250 
graduates of these apprenticeship courses are now holding 
official positions in the mechanical department, positions of 
gang foremen, boiler foremen, car foremen and general fore- 
men. Five of these graduates now hold positions of master 
mechanic and are making good on the job. 

All of these are young men with unlimited possibilities 
awaiting them. There is no telling to what heights some of 
them may yet climb. Meantime, others are being trained to 
take their places as they advance. In fact, it is the policy 
of the Santa Fe to make all promotions from the company’s 
own ranks and to have a man ready for every vacancy that 
may arise. The foremen who are themselves graduate 
apprentices, and especially those who have come up through 
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positions of apprentice instructor, are naturally interested in 
the welfare of apprentices, gladly lending their co-operation 
and assistance in every movement having for its object the 
training and advancement of the apprentices. Likewise the 
apprentices and apprentice graduates do everything in their 
power to assist one of their number in making good when he 
is promoted. After all, the duties of a foreman are largely 
those of an instructor. 


Results Accomplished 


It is impossible to measure fully the results which have 
been accomplished by the Santa Fe through its apprenticeship 
system. First, there are the skilled mechanics who have 
been graduated and are now working in the company’s shops. 
These mechanics have no superiors anywhere. Certainly no 
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others would be so well suited to the road's particular needs. 
Then there are the promoted graduates, the 250 young men 
now holding official positions and as many others who are 
being made ready to take their places as they are advanced 
to positions of greater responsibility, all young men in the 
prime of life, with a lifetime of usefulness and service ahead 
of them. 


Mention should be made of the work of the shop instruc- 
tors. In addition to their duties of instruction, they are 
ever ready to assist the foremen and are able to relieve them 
during temporary absences. These men are particularly 
good material for selection to permanent positions as fore- 
men. Without the shop instructors there would be need for 
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greater supervision in most of the shops. The salary of the 
shop instructor is not considered as an extra expense. Like- 
wise with the school instructors. Were it not for them, some- 
one else would have to be employed to do the shop drafting 
and other work performed by them. In addition to instruc- 
tion in the school room, the school instructor looks after all 
shop drawing and sketching and all blue prints. He is fre- 
quently the only technical man around the plant and as such 
is a very valuable assistant to the master mechanic or super- 
intendent of shops. 


Second only to the training and development of skilled 
mechanics and to the training and recruiting of foremen, 
perhaps the most visible result of the apprentice training 
system is the additional output in work performed by appren- 
tices. Little mention is made of this, for it is always con- 
sidered of less importance than the ultimate output in skilled 
mechanics for the future. But it must be remembered these 
apprentice boys are not only taught correct and up-to-date 
methods but also that time is just as important as materials. 
Moreover, a young men can excel an older man in a baseball 
game, or in any form of athletics, or in any contest requiring 
quickness of mind or of muscle. He is also more desirous 
of surpassing or outdoing the other fellow than are those of 
older years. So it is not to be wondered at that when given 


Helper Apprentice Recelving Experlence in Modern Method of 
Varnishing Coaches 


competent instruction and incentive, he can turn out a large 
amount of work, often excelling the older mechanic. 


The instruction of apprentices also has a wholesome effect 
upon the other men in the shop. They are more anxious 
to use up-to-date methods to keep these younger boys from 
surpassing them. Moreover, the considerate treatment ac- 
corded the apprentices has had a wholesome effect on the 
entire shop body. The good feeling has been contagious 
and now permeates the other departments, making a better 
esprit de corps throughout the whole shops. 


From every point of view, an apprentice training system, 
such as is conducted on the Santa Fe, is a paying proposition. 
No better testimonial to its effectiveness could be made than 
that given by John Purcell, assistant to the vice-president, 
in his paper before the Mechanical Division, American Rail- 
way Association, last year wherein he said: “The training 
course for our apprentices has become a fixed part of our 
mechanical organization. From sixteen years’ experience in 
this course of training, we have satisfied ourselves that it is 
the only method to pursue to keep our railroad supplied with 
first class mechanics.” 


Effecting Economy Through Careful Design 


The Relation of Equipment Design to Maintenance as Viewed from 
the Designer's Standpoint 


By H. Y. Carpenter 


Chief Engineer, Davenport Locomotive Works, Davenport, Iowa 


F all the rolling stock of a railroad should be scrapped 
and an entire new lot of equipment purchased to replace 
it, what an opportunity it would be! The handicap under 

which al] railroads now work would be eliminated. Perhaps 
it would—for a short time at least. But would the new 
equipment be so nearly perfect and the parts so completely 
interchangeable that five years later, after additional equip- 
ment had been purchased, these same parts would be even 
more widely interchangeable than when they first appeared 
on the road? To a small extent they might be, but in many 
other instances they would be no more so. Were we con- 
tent not to progress, the extent of interchangeability might 
be increased as the amount of 
equipment owned increased but 
we must make progress so that 
what seems perfection today 
may be little short of obsolete 
ten years hence. 

The position of the railroads 
with regard to equipment is 
peculiar. They must make 
use of what they have as long 
as it can be used economically, 
and still they must keep 
abreast of the times and not 
buy new equipment that is an 
exact duplicate of a preceding 
order merely because of the 
economy afforded by the dupli- 
cation. In many instances 
that would be false economy. 
They can, and many do, en- 
deavor to use as many dupli- 
cate parts of equipment received on previous orders as 
possible, but there are many limitations. 

For example, a road that purchased a number of eight- 
wheelers and moguls in 1890 still has many of these locomo- 
tives in branch line service, but they have long since proved 
unprofitable for main line work. The axles, for instance, 
are smaller than on any succeeding order. The driving boxes 
are not interchangeable with those of any later locomotives. 
But one course is open; boxes suited for these locomotives 
must be carried in stock at many different points because 
of the fact that these particular locomotives are widely 
scattered. Equipment has increased in size considerably 
since they were built, and no one can say that we have yet 
reached the limit. What is true of driving boxes is just as 
true of nearly every other part. Each year it has seemed that 
the limit in size and refinement has been reached, but each 
year last year’s ideas must be revised.. 

It is out of the question to scrap the present equipment 
and start anew; the only course open is to make the most of 
what we have and endeavor to make each future order more 
nearly ideal. That ideal is elusive; the new equipment must 
fill the actual needs of the present and the anticipated needs 
of the future, at the same time using all possible parts 
that are interchangeable with those on existing equipment. 
These are more or less opposing conditions, and to make 
matters worse it often happens that the new equipment is so 
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This article—awarded the second prize in the 
competition on the relation of equipment design 
to maintenance—points out the opportunities 
which are presented to the designing engineer 
to pave the way for economical maintenance by 
anticipating future requirements and preparing 
specifications and designs to meet them. In 
contrast, the first prize article, which was pub- 
lished in July, gave a mechanical operating 
man’s ideas of the effect of design on main- 


urgently needed that there is little or no time to give the 
matter the careful consideration it deserves before placing 
the order. 


Consider the Builders’ Viewpoint 


One of several ways of purchasing new equipment which 
will have a decided bearing on the matter of economical 
design may be followed. The builder has no time to investi- 
gate conditions on the road purchasing the equipment; he 
has his hands full meeting the specifications and the delivery 
date. If he can use a driving box that has been used on 
locomotives for some other road for which he has the neces- 

sary patterns, but which may 
not interchange with any box 
on the purchasing road, it is 
to his advantage to do so. The 
fact that the purchasing road 
will have another driving box 
to add to its already long list 
of boxes that must be carried 
in stock at many different 
points on its line is not a 
- matter of much concern to the 
builder. He was not bound 
by contract or specifications to 
use any particular driving box 
and the one used was subject 
to no criticism because of 
faulty design. The specifica- 
tions have been met and a 
satisfactory piece of equip- 
ment delivered; satisfactory 
perhaps in every way but one. 
Practically all of its parts differ from those of any equipment 
on the purchasing road, with but one inevitable result 
increased stocks must be carried and repairs are certain to 
be delayed. 

Another serious mistake is never to be prepared for an 
order for new equipment. Usually when the order for equip- 
ment is placed the operating department is more than ready 
to put it into service. There is no time available to go over 
the design in detail. Furthermore, the new equipment may 
be specified to differ materially from any the road then has 
in service. Specifications must be rushed out and an order 
placed immediately, for early delivery is of paramount im- 
portance. As in the preceding case, the builder does his 
best, and delivers equipment wherein many parts could have 
been used that were interchangeable with other equipment 
on the road, but were not. Hence, while giving the operat- 
ing department the desired relief, repairs when necessary 
were found to be needlessly delayed and expensive. These 
are conditions as they have developed many times and to 
overcome them is the problem. 


Anticipate Future Requirements 


“Haste makes waste” is a time-worn adage, but it is only 
too true in the purchase of new equipment. Hastily con- 
ceived designs hastily built and delivered may give the 
operating department quick relief; the locomotives may move 
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trains over the road economically as far as fuel and water 
are concerned, but when they come in for repairs, as they 
must sooner or later, the cost of repairs and the delay in mak- 
ing them is pretty sure to be greater than necessary. Remove 
the “haste” and anticipate the needs of the future. Let those 
responsible for the use and repair of equipment inform the 
mechanical department of any ideas as to changes or im- 
provements—not after the equipment is ordered and it is 
too late, but at the time the idea comes to mind. Let the 
mechanical department always be prepared, so that when 
the word is passed that certain new equipment is to be ordered 
it will not come as a thunderbolt out of a clear sky. 

Preparedness is necessary, tentative designs and specifica- 
tions incorporating future needs and eliminating errors of 
the past should be constantly in the course of preparation, 
never losing sight of the importance of using all parts pos- 
sible common to existing equipment or, of making parts of one 
new design common to other new designs. These should be 
ready for a final consideration when the order is to be placed 
and not cause any delay. These designs should be complete 
in every detail and leave nothing for the builder to do but 
make the parts accordingly. The design has been made 
where the equipment is to be used, where the needs of the 
purchasing road are best known, and not under the stress 
of meeting a certain delivery date so near that it seems next 
to impossible to meet it. 


Engineering Department Must Be Progressive 


To do this means but one thing: the mechanical engineer’s 
department must be put on the map. It must not be held 
down to a small number of incompetent men. It must be 
raised from the almost irresponsible position it occupies on 
some roads—a place where the shop can get sketches con- 
verted into drawings, considered a necessary evil by the 
management—to one which not only keeps the shops supplied 
with all the information they require, but also gives the bidder 
on new equipment a complete specification together with 
detail drawings of each and every part that is to enter into 
the design, from which the builder should not be privileged 
to deviate. The new equipment, when delivered, should be 
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well adapted to the requirements of the purchaser. Provided, 
however, the interchangeability of parts has not been accom- 
plished then adaptability cannot be complete. 

In this no short-sighted policy can be pursued. The 
mechanical engineer should see that he is informed of the 
failure of every part of a car or locomotive that was not 
brought about through accident. A complete file of failure 
records should always be available. The shortcomings of 
existing equipment should be brought directly to his attention 
with a view of correcting them on existing, as well as on new 
equipment. The management must be willing to give the 
mechanical engineer such a force as is necessary to meet 
the requirements and raise his department from a mere draft- 
ing room to an engineering department—in fact, as well as in 
name. It is then up to the mechanical engineer to see that 
his department is not a place where men who would not last 
over night with a manufacturing concern can drift aimlessly 
along, but that it becomes an active part of the organiza- 
tion whose duty it is to design new equipment and to redesign 
old equipment in such a way that the minimum number of 
repair parts can be carried in stock and the cost and ease of 
making repairs are considerations of vital importance at all 
times. He should see to it that the department is alert and 
that a broad program for the future is constantly being 
studied and improved upon. 


Conclusion 


In this way, with the equipment designed in detail—not 
in general—where it is to be used, maximum interchange- 
ability will be accomplished permitting parts to be manufac- 
tured in large quantities with a resultant saving due to 
quantity production. As no road can disregard its existing 
equipment, such a course, if adopted, would not be of 
immediate and conspicuous benefit. But there should be an 
ever-increasing improvement, which would become more ap- 
parent as time goes on. While impossible to trace the direct 
saving through the larger and more efficient force under the 
mechanical engineer, it is certain that the saving effected 
would nearly, if not completely, offset the additional expense 
charged to an increased office force. 


University of illinois Laboratory Used for Testing Wheels and Brake Shoes 
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Self-Propelled Passenger Car on N. Y., N. H. & H. 


A 150-hp. Ricardo Engine Operates a Pump Which Puppies Oil to 
Two Hydraulic Motors 


HE New York, New Haven & Hartford has had in 

operation for some time a combination passenger and 

baggage unit car which is propelled by a 150-hp. 
Ricardo engine, through a transmission consisting of one 
Size 50, Universal hydraulic variable-delivery pump, supply- 
ing oil to two Size 20, Universal hydraulic variable-speed 
motors, one mounted on each truck frame. The actual light 
weight of the entire car, including engine and transmission, 
is 52,800 lb. 


The car body has an overall length of 57 ft. 8 in. and is 
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The Driving Mechanism 


The Ricardo engine is rated at 150 hp. when running at 
1,200 r.p.m. However, in this installation the speed is be- 
ing limited to 950 r.p.m., with a consequent limitation in 
power. In addition to driving the pump unit, the engine 
drives a jack shaft by means of a Whitney silent chain. This 
jack shaft in turn supplies power to the fan, air compressor 
and pump for supplying oil to the speed gear control. Gaso- 
line for the engine is carried in two 25-gal. tanks suspended 
under the floor of the baggage compartment. 
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A Combination Passenger and Baggage Car Propelled by a Gasoline Engine Through a Transmission Consisting of One Hydraulic 
Delivery Pump and Two Hydraulic Varlable-Speed Motors 


designed to carry approximately one ton of baggage and will 
seat 60 passengers, with room for 15 persons in the smoking 
compartment and 45 persons in the main passenger compart- 
ment. The maximum speed of the car on a straight, level 
track when loaded is 40 m.p.h. Provision is made for 
double-end control. 


The fan has an approximate displacement of 3,500 cu. ft. 
of free air per min. when running at 610 r.p.m., and it is 
estimated that it will not require over five horsepower to drive 
the fan at the above mentioned speed. The fan is mounted 
forward of the engine and draws air directly from the out- 
side. The air from the fan is blown through a tubular 
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radiator and exhausts through the roof. The cooling water 
for the engine is circulated through the radiator by means of 
a circulating water pump, which is mounted as a part of the 
engine unit. 


Air Compressor and Pumping System 


The air compressor is the Westinghouse F-1-B, which has 
a nominal rating of 15 cu. ft. of free air per min. when 
operating at 220 r.p.m. against 100 lb. air pressure. How- 
ever, as only 50 lb. of air pressure is to be carried for this 
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starting, lighting and ignition, and also charges a 32-volt 
battery. ' 

A Waterbury Gear Company's Size 50, Universal hydrau- 
lic, variable-delivery pump is driven from the engine through 
a double helical gear reduction, ratio 53 to 23, so that when 
the engine is running at a speed of 950 r.p.m., the pump, or 
so-called A-end of the transmission, runs at 410 r.p.m. The 
Waterbury variable speed gear consists of an oil pump 
designated as the A-end and a hydraulic motor designated as 
the B-end. Oil from the pump, or A-end, is carried through 
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Method of Mounting the Motors on the Axles 


installation, the speed is being put up to 330 r.p.m. and 
delivery will be about 25 cu. ft. per min. At this pressure 
it is estimated that the power required will not exceed two 
horsepower. The air compressor is driven from the jack 
shaft through a Thermoid flexible coupling. 

A Diehl Manufacturing Company’s generator is driven 
from the front end of the engine through a flexible coupling. 
This generator is shunt wound and delivers 23 amperes at 
33 volts when operating at 950 r.p.m. It supplies current for 


pipes running just below the floor to the two motors, or B-end. 
In order to provide for movement of the trucks when the 
car is going around curves, or when encountering obstacles 
on the rails, two ball joints and one sliding joint are placed 
in each pipe line. Each of the ball joints has sufficient 
swing to allow for a movement of approximately 15 deg. 
each way. This movement is somewhat in excess of what will 
be encountered when the car is on a curve having a 100-ft. 
radius. The sliding joints are placed in vertical planes and 
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: take care-of the vertical movement of the trucks when pass- 
ing over obstructions on the rails, or the movement of the 
car body when the springs are flexed. 


The Motor Units Are Suspended on the Axles 


The motor units are suspended on the axles by a method 
similar to that employed in suspending electric motors on 
electric locomotives. The lugs for the bearings are cast 
integral with the case of the motor unit. On the opposite side 
from the axle a suspension lug is provided which is also cast 
integral with the case and carries a hardened steel top and 
bottom plate. These plates are held between other hardened 
steel plates attached to the truck transom. This arrange- 
ment provides for misalinement of the axle relative to the 
transom and also allows for a slight movement of the axles 
up and down due to the flexing of the springs. 

On each side of this suspension lug are two lugs engag- 
ing links, which in turn are attached to the truck transom. 
These auxiliary lugs only come into action in case of failure 
of the main suspension lug and prevent the motor from 
dropping to the track if the main suspension lug should 
fail. 


Gearing is used between the motor shaft and the car axle. 


The maximum speed of the motor unit is 515 r.p.m. At this 
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The Control Mechanism for the Universal Hydraulic Pump 


speed the car axle will run at 450 r.p.m. As the car wheels 
are 30 in. in diameter, this is equivalent to a speed of 40 
m.p.h. The housing for these gears is cast integral with the 
motor end case. 

The engine, pump unit, fan, generator, air compressor 
and servo-motor oil pump are all mounted on a structural 
steel sub-base. This sub-base is insulated by means of 
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rubber pads from the main frames of the car. This prevents 
the telephoning of vibration and noise back into the passenger 
compartments. The rubber insulating pads are protected 
from oil and grease to prevent deterioration of the rubber. 

Ventilation of the engine compartment is effected at the 
will of the driver by opening a gate into the fan casing so 
that part of the air taken by the fan will be drawn through 
the engine compartment. The car is heated by a Peter Smith 
Company’s No. 2 P. O. heater, complete with motor wound 
for 32 volts and blower for forced ventilation, located in the 
baggage compartment of the car. The car is supplied with 


This 150 hp. Ricardo Engine Drives the Pump Unit Air Fan and 
Air Compressor 


standard air brake equipment and also with hand-operated 
brakes. The main axle journals of the car are mounted in 
S. K. F. standard roller bearings. 


Flexibility of Control 


With the Universal hydraulic variable-speed transmission 
all variations in the speed of the car, as well as reversal of 
direction of movement, is effected in the hydraulic variable 
delivery pump. At all speeds of the car from full speed 
in one direction to full speed in the opposite, the engine 
runs at constant speed and in one direction only. The con- 
trol of the Universal hydraulic delivery pump is effected by 
means of a servo-motor. This consists of a pressure operated 
piston acting directly on the control shaft of the pump. Oil 
is admitted to either side of this piston at the will of the 
operator by a small control valve. Movement of the control 
valve is effected by means of links and an oscillating shaft 
which runs the entire length of the car. The movement, 
through approximately 90 deg. of a small hand lever in 
either driving compartment oscillates this shaft through 
approximately 30 deg. This is sufficient to move the control 
valve from neutral to full stroke in the opposite direction, 
with corresponding reversal in direction of movement of the 
car. The control valve is incorporated in the servo-motor 
piston, and a slight movement of the valve uncovers a port in 
this piston, allowing pressure oil to flow into the main servo- 
motor compartment, moving the piston in the same direction 
the valve has been moved. When the piston moves an amount 
equal to the movement of the valve, the port is closed, shutting 
off the flow of oil and bringing the control shaft of the speed 
gear to rest. In this position the control shaft is oil locked 
until the control valve is again moved. This method of con- 
trol is as positive as a screw and nut, but relieves the operator 
of practically all effort. 

The oscillating control shaft above mentioned is mounted 
in ball hearing pillow blocks on the frames of the car, and 
universal joints are introduced at necessary intervals in order 
to prevent binding of the shaft in the bearings due to twist- 
ing of the car frame. By these means the effort required to 
move this control shaft is reduced to a minimum. 

A pressure control is incorporated in the control system. 
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This pressure control begins to operate at about 450 lb. 
oil pressure. As the oil “pressure exceeds 450 lb., the stroke 
on the pump ís automatically cut down so that by the time 
the oil pressure has reached 1,000 lb., the stroke has been 
reduced to one-fourth of the full stroke. The design of this 
pressure control is such that at speeds of from about 25 miles 
up, the horsepower output of the engine is maintained prac- 
tically constant, and the speed of the car is determined by 
the oi] pressure in such a way that it is impossible to stall 
ar overload the engine on grades. It is also unnecessary 
for the operator to take any action when approaching a 
grade, as the pressure control will operate automatically to 
do what he might do, but in a much more uniform manner. 

The car wheels have a diameter of 30 in. and the main 
diameter of the car axle is 334 in. This is increased to 
3% in. in the motor journals and a shoulder 5% in. in 
diameter is provided on each side of the center motor journal 
in order to take care of the end thrust due to the tendency 
of the motor to shift on the axle when the car is going around 
curves. The driving gear on the car axle is a steel forging 
having a nominal bore of 4 1/16 in. No keys are provided 
for this gear, but the gear is pressed on to the axle by a 
pressure of 35 to 45 tons. 

Suitable guards and dust rings are provided to prevent 
dust getting into the gears and main motor journal bearings. 
Lubrication of the motor journal bearings is provided for 
by incorporating waste filled oil wells in the journal castings. 
These oil wells are similar in construction to those used on 
motor mountings on electric locomotives. 
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Clamping Device for Attaching Blue 
Flag to the Rail 


By Charles Nugent 
General Car Inspector, Florida East Coast Railway, 
St. Augustine, Fla. 


Oo often a blue flag attached to a mast which is 
pointed at the end will fall down when stuck into the 
ground or track ballast. This is a dangerous condition as a 
locomotive is liable to be coupled to the cars and moved 
while the carmen are working under them, due to the fact 
that the train crew did not have any means of knowing that 


The Clamp Can Be Locked to Any Size Rali 


the cars were being worked on without a man walking the 
entire length of the train. In order to eliminate any possi- 
bility of a flag becoming misplaced or falling down after it 
has been once placed in position, the clamping arrangement 
shown in the illustrations has been devised so that the mast 
of the blue flag can be locked in position on the rail. 

The position in which the signal is held and also the man- 
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ner in which it is clamped to the rail are shown in the illus- 
trations. The outside jaw is a loose fitting piece and is fast- 
ened to the rail by a slip ring and wedge shaped key. The 
jaws extend under the head of the rail and the wedge shaped 
key is so constructed as to take up the space on any size rail. 
After the flag is applied to the rail the slip link is dropped 
down which fits into notches on the mast, and the outside jaw 
and the wedge shaped key is thus tightened to the rail so as 
to hold the mast in a perpendicular position. The key is 


Showing Lantern Suspended on Mast Over Center of Track 


provided with a slot through which a padlock can be inserted 
thus preventing the key from being removed by any un- 
authorized person. This also insures the flag being left in 
the proper position as it cannot be removed until the lock 
has been opened and the clamp removed. The mast is made 
of round wrought iron bar stock of sufficient strength to hold 
the flag and lantern over the center of the track without 
sagging. 


The Berths Used in Sleeping Cars on the Siamese State Rali- 
ways are Similar to Those Used In the United States 


Intelligent Oilers Will Prevent Hot Boxes 


Men Must Be Taught the Importance of Their Job—Eternal Vigilance 
ls the Price of No Hot Boxes A 


By Oscar Skegsberg 


Assistant Car Foreman 


Hint the energy of the average car foreman is utilized 
in trying to subdue the refractory hot box; the nemesis 
that haunts his dreams in and out of season. How 
to stop this perennial epidemic is the problem which every 
progressive carman has set his heart on solving. 

That this will be accomplished in time no one who knows 
the caliber of the leaders of car work will deny. A great 
many of the facts of science were built up by the contribu- 
tions of small items of fact 
from thousands of unknown 
investigators. For this reason 
the writer ventures to set forth 
the ideas developed by his 
company for the reduction of 


This paper was awarded second prize in the 


allow the interest to lag but should point out the best methods 
of treating different journal boxes and explain why. He 
should explain the different mechanical defects about a car 
that may cause a hot box and why it may cause heating. In 
this way the oiler develops into the faithful, intelligent work- 
man, so essential for success. He is never at a loss to know 
what to do and how to do it. Instead of the aimless, 
monotonous poking of innumerable boxes, he will discover 
individual characteristics in 
each box, demanding a variety 
of treatment and, being in- 
terested, will take pride in do- 
ing his work well. Only in 


the hot box evil, in the hope 
that it may help some one to 
form a better plan. He can 
say, however, without boast- 
ing that the number of hot 
boxes has been reduced about 
50 per cent. 

In the past, as far as my 
experience goes, it has been 
the practice of railroads, when 
in need of car oilers, to hire 
the first unskilled men who 
applied for a position with 
the result that they had men 
on their payrolls with no qual- 
ifications for railroad work, 
nor any interest in the job ex- 
cept pay day. This resulted 
in producing indifferent work 
—a faithful ally of the hot 


hot box prevention competition which closed 
March 1, 1924. The inspection and maintenance 
of journal boxes is generally considered by rail- 
way officers, as a job that can be assigned to any 
unskilled laborer. No thought is given to teach 
the oiler the relation of the contained parts of 
the box to proper maintenance. He is led to be- 
lieve that he is performing a menial job and is 
never encouraged to think further than his dope 


bucket and packing hook. Consequently, when 


an epidemic of hot boxes occurs it is traced back 
to men who do not thoroughly appreciate the 
importance of proper inspection and main- 
tenance. The writer, realizing the importance of 
the human phase of this problem, has set forth 
in a clear and concise manner, how he believes 
it can be solved. 


this way can the hot box 
problem be solved. 


Preparing the Packing 


Ordinarily, preparing the 
packing is a prosaic job, 
rather disagreeable, and to be 
finished as soon as possible. 
To all appearances it is an 
oily subject, devoid of inter- 
est, but the foreman can” 
usually enliven the work by 
asking a few pertinent ques- 
tions and start a discussion 
about the wick action of the 
waste; how throwing the waste 
promiscuously in the vat de- 
stroys this action; why it 15 
necessary to thoroughly sat- 
urate the waste with oil; that 
one pound of waste will ab- 


box. It has been stated that 
It requires neither skill nor 
knowledge to pack a journal 
box. I hope to prove that it 
requires a bit of skill, conscientious work, and a great deal 
of information to be a successful oiler. I might add that 
unskilled poking is the cause of half the hot boxes. 

The writer has found that the average man is indifferent 
to his work, not from want of interest, but from lack of the 
right information. Frequently a new man is hired, taken 
by the foreman to the yard and curtly informed; “Here’s 
the dope bucket, there's the cars. Go to it.” Naturally the 
man is going to get by as easy as he can. On the other hand, 
if the foreman takes a little trouble to explain the details of 
the work, show him how it is done and why it is done, then, 
as he gradually grows more accustomed to the work, show 
him the possibilities of the job in new angles of interest, such 
as conditions about the wheel and journal and what these 
things indicate, his interest is heightened, his intelligence is 
challenged, and you have supplied the incentive to do good 
work. 

Of course, this method takes time, but I believe it is justi- 
fied by the results obtained. The foreman should never 


*Awarded second prize in the competition on hot box prevention which 
closed March 1, 1924. The paper awarded first prize was published in the 
August issue of the Railway Mechanical Engineer. 


sorb four pints of oil; that oil 
of a good quality should have 
body and elasticity, feel 
smooth to the touch, and 
stretch out when the thumb and the forefinger are slowly 
separated and that this elasticity of the oil allows it to ad- 
here to the journal in a thin film or protecting coat against 
friction between the journal and the brass. Knowledge of 
wick action will lead the oiler to stir up hard packed boxes 
to break the glaze. 


Proper Packing of a Box 


Another operation of equal importance to preparing the 
waste is the proper packing of the boxes. All the boxes 
should be thoroughly cleaned and free from grit. This done. 
the back roll, crescent shaped to fit the contour of the box. 
is worked carefully back to the extreme rear end of the jour- 
nal box leaving it in such a position that it does not extend 
above the center line of the journal. Then spread the pack- 
ing over the entire mouth of the box, allowing it to overhang 
outside, and push it evenly back with the packing knife 
always adding more packing before the final strands ar 
put in the box. In this way all the packing is bound to- 
gether in one mass. The packing should not extend above 
the center line of the journal as it increases the chances for 
waste grabbing. 
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Having learned how to prepare the packing and to pack 
a box properly, the oiler should then be taught not to apply 
his packing knife indiscriminately to all boxes but to dis- 
tinguish the condition of each box, the appearance of the 
wheel, journal box, wedge, brass and the packing. Each 
tells a story to the practiced eye. 


Many able leaders have protested against the needless’ 


stirring up of the packing as a useless labor, doing more 
harm than good. This is good advice as far as it goes, but 
with one reservation, that the oiler should know the con- 
ditions of the journal box that makes the operation a waste 
of labor. It also has the merit of saving time and avoiding 
delays to trains. A journal box of this kind can be readily 
seen at a glance, if the packing is properly adjusted and of 
the right saturation; if the brass and the wedge is in good 
order; and if by feeling the journal with the ball of the index 
finger, a thin film of oil adheres to the finger from the con- 
tact it is safe to say that it will reach its destination without 
causing any trouble. 

It must be insisted, however, that the time saved on good 
boxes should be devoted to those that require attention of 
which, unfortunately, there are too many. During a cold 
spell the packing is almost uniformly forced in a hard ball 
to the front of the journal box. This is fatal to a cool jour- 
nal. To force it back is useless. If the packing is not 
frozen too hard it should be disengaged and spread out, then 
woven uniformly to the back of the journal box and addi- 
tional waste supplied until there is enough to reach the 
center line of the journal. If the ball is frozen too hard 
to work in this way, it should be taken out and the box 
repacked with fresh packing. 

The oiler should always be instructed to take great care 
in removing pin grease from any box and then to repack 
it carefully. I may be prejudiced in this matter but when it 
is realized that the journal attains a considerable tempera- 
ture before the pin grease comes into action, and that it tends 
to destroy the wick action of the waste strands by forming a 
glaze underneath the journal, it is good policy to remove it. 


Overpacked Boxes 


The number of boxes that are overpacked is surprising. 
In some cases the brass can scarcely be seen. The sides and 
end of the journal box are jammed full with perfectly good 
packing but entirely useless for the purpose intended. This 
condition must not be allowed to remain if one wishes to 
avoid hot boxes, for not only is it a continual menace as a 
waste grabber but, owing to the jammed in packing, is a cause 
of a glazing underneath the journal. The only remedy is 
to remove the superfluous packing and readjust the re- 
mainder. In this connection it may be well to state that all 
boxes should be examined to see that no packing is in posi- 
tion to cause a waste grab. Eternal vigilance is the price of 
no hot boxes. 

A feature that will catch the oiler's eye is the scattering 
of oil over the wheel. Usually this is regarded as an indica- 
tion of a hot box. Even though the journal is not heating 
it shows an unhealthy condition. It may be that the packing 
is dirty and chewed up until it is of the consistency of a black 
pasty muck. The oil, instead of adhering to the journal, is 
cast off on the revolving wheel. Obviously, lubrication is 
impossible and the box must be repacked. If a new brass is 
noted, this condition may be caused by the spreading of the 
lining, uneven lined or hard spots in the babbit, lining 
rough and pitted or there may be nicks, pits or ridges in the 
ama These defects easily multiply the number of hot 
JONES. 


Glazed Packing 
There is also another source of a great many hot boxes 


that must not be overlooked; that is, the formation of a hard 
glaze underneath the journal preventing wick action of the 
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waste and choking off the supply of oil to the journal. On 
this kind of boxes the intelligent oiler is invaluable. He 
notices that the packing seems to be good but the oil ad- 
hering to the journal is pitchy, black and sticky to the touch 
or there may be scarcely any oil clinging to journal. In a 
well lubricated box, the oil appears fresh and of a dark am- 
ber color entirely different from the above. At any rate, the 
adjustment or stirring over of the packing is absolutely 
necessary. Taking the packing hook the oiler pulls the 
packing towards him from the sides of the journal, spreading 
it evenly over the mouth of the box. Then he weaves it back 
again in the regular manner as if packing'a new box. In 
this way the glaze is broken and the saturated dope is in 
contact with the journal and the wick action is restored. 


Dry Boxes 


Another ounce of prevention that is worth while, is the 
proper handling of boxes that have run dry. Quite a num- 
ber of these boxes are encountered during a day’s work ib: 
it will be admitted that these boxes must be replenished 
somehow with more oil. I am not an advocate of the oil can 
method as I think it is a loss of good oil and of labor. 
In the first place, how can a dry box be detected? From my 
own experience and by experiment, I have found that a 
good sign of a dry journal is the dry, smooth, shiny appear- 
ance of the end surface of the journal, especially around the 
center punch. This should be handled as follows: The 
oiler carries in his bucket a small quantity of rich packing to 
be used for this purpose. He pulls out the packing from 
both sides of the journal, spreading it out and over hanging 
the mouth of the box until he has a sufficient vacant space on 
each side of the journal, then, inserting the rich packing in 
place of that removed, he weaves it evenly back in one mass 
as if packing a new box. In this way the rich dope will 
be in a place where it will do the most good, that is, in 
direct contact with the journal. The oil is not as liable to 
run off and spatter the wheel as when it is applied with an 
oil can. 
~ The mechanical defects of cars that contribute to the causes 
of hot boxes have been omitted for the reason that these 
defects have been so thoroughly covered and so ably pre- 
sented, that anything I could say would be only a feeble echo. 
Nevertheless, this knowledge is so important that no inspec- 
tor or oiler can afford to ignore them. Variety is the spice 
of life or of a job. For this reason I have always brought 
to the attention of the men any authoritative statement, new 
or old, that would present their routine work at a new angle 
and thus arouse their interest by urging them to test it out. 

In summing up the requisites for a good box oiler it is 
essential that he be given an incentive in connection with his 
work; that he be drilled in the fundamentals of every dav 
routine; that his mind be given something to work on, and 
that he be made to realize that the study of lubrication is 
worthy of the keenest minds. If the foreman succeeds in 
driving these points home to his men he will change his men 
from dull mechanical plodders to intelligent, conscientious 
workmen who will take pleasure and pride in their work. 
After all, it is the personal equation, not the hot boxes, that 
is the real problem to be met. 


The Kansas City SOUTHERN reports for the first quarter of 
1924 only 1 death and 69 reportable accidents among employees 
as compared with 3 deaths and 110 reportable accidents for the 
corresponding period of 1923. 


PLANS FOR THE Joint Use of the Southern Pacific passenger sta- 
tion at Fifth street and Central avenue, I.os Angeles, Cal., by the 
Union Pacitic and the Southern Pacific, have been approved by 
the Railroad Commission of California. In return for permitting 
the Union Pacific trains to use its station, Southern Pacific freight 
trains will be routed hereafter on the Union Pacific tracks on the 
east bank of river at Los Angeles, 


New Car Repair Facilities for the D. & R. G.W. 


Modem Wood and Steel Car Shops Are Organized with Station to 
Station Method and Balanced Gangs 


Double String of Gondolas Just Out of New Wood Shop Ready for Painting 


NCREASED labor rates and the resultant increased cost 
| of freight car maintenance have made the provision of 
adequate car repair facilities vitally important. The 
extensive program of the Denver & Rio Grande Western for 
reconstructing and modernizing its freight car repair facili- 
ties throughout the system was referred to in an article in 
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Steel Car Shop Looking North—80-Ft. Whiting Transfer Tabie in 
Foreground 


last month's issue and further details will be given in this 
article. The program calls for identical freight car repair 
shops for both wood and steel cars at Denver and Salt Lake 
City. At Salida and Grand Junction old locomotive shops, 
vacated through the provision of new buildings for locomo- 
tive repairs, have been made available for housing the heavy 
repair freight cars originating at these intermediate termi- 
nals and not scheduled for repairs at the main plants. 


Steel Car Shop 


The new steel car shop at Denver is a steel building about 
65 ft. by 242 ft. in area with brick walls up to the sill height 
and Robertson process asbestos protective metal covering 
above. It is served by two tracks which-run from the trans- 
fer table through the building and out into the car yard at 
the other end; also by a third stub track between these two 
which enters the building from the car yard and extends two 


car lengths inside. Two overhead traveling cranes span the 
building and serve to lift the car bodies, trucks, steel frames, 
sheet metal and other heavy material. The through tracks lie 
well toward the sides of the building, leaving a center aisle 
directly accessible to both tracks for working space. Jib 
cranes are provided on every column along the tracks for 
lifting parts and handling riveters. 

The stub track serves as a material track for bringing in 
materials from outside to be unloaded by the cranes. It is 
also provided with floor beams and a special design of car 
straightener for pulling bent steel cars back into shape. The 
foundation for this car straightener is best shown in the 
photograph which was taken at night and which also shows 
the effectiveness of the lighting system employed. The large 
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Transverse Section Through Steel Car Shop Showing Roof 
Construction, 15-Ton Traveling Crane and Jib Cranes 


areas of glass in the saw tooth roof construction and side 
windows give effective illumination on cloudy as well as 
clear days. 

The shop is open to the old car wheel shop by way of the 
transfer table for wheel and axle repairs and replacement. 
The equipment of the new shop consists of the jib cranes, 
two 15-ton Whiting traveling cranes, one 16-ft. air clamp, 
two Buffalo combination punching and shearing machines, 
one drill press, one double dry grinder and one straightening 
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stall. The 32-ft. transfer table which served the car shops 
‘under the old layout has been replaced by a Whiting 100- 
ton, 80-ft. transfer table. 


Wood Car Shop 


The wood car shop, lying directly across the transfer 


table, is served by three tracks running from the table length- 
wise through the building and out into the yard at the south 
end. This shop is of timber frame covered with Robertson 


Flanging Clamp and One of the Buffalo Combination Punching 
ang Shearing Machines 


process metal, the building being 65 ft. wide by 240 ft. long. 
The center track is intended for truck repair work when all- 
wood cars are going through the shop, the car bodies parallel- 
ing the trucks, mounted on dollies on the outside tracks. 
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outside tracks. . These balconies are connected together by 
three equally spaced lift bridges over each side track, giving 
a continuous working floor at car roof level. In addition, 
scaffolds carried on brackets attached to the building posts 
and adjustable to any desired height, are located along both 


Wood Car Shop—Outside Material Elevators Shown at Right and 
Left 


sides of each of the car tracks. Four specially designed 
electric hoists are provided over the side tracks at each end of 
the shop to lift the car bodies from the trucks. These take 
the place of the usual jacks and by their comparatively rapid 
operation save considerable time in handling car bodies. 
To facilitate the movement of material to the balcony 
without taking it through the main floor of the shop and 
causing congestion, two 3,000-lb. elevators have been con- 
structed outside the wood shop building. These enable lum- 


Y 151 $ 


Night Work is Facilitated by Ample Artificial lllumination—Foundatlon and 1-Bolts for the Jacking Stall Shown in Left Foreground 


A Box, 7'%-ton, electric traveling crane, operated from the 
floor, spans the center track and assists in handling the 
trucks. 

Balconies at car roof level extend through the shop in the 
center track bay and in two narrow bays outside of the two 


ber and other materials to be elevated on the outside and 
taken directly into the shop on the balcony level. The build- 
ing is connected with the mill room, carpenter shop, black- 
smith shop and car wheel shop via the transfer table. 

The building is well-lighted by saw-tooth skylight con- 
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struction and two tiers of Truscon side wall sash which ex- 
tend the full length of each side. To take care of the in- 
creased size of the car department, service and locker facil- 
ities are provided in an extension the entire length of the 
west side of the old coach shop, the most central location 
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shops from station to station, as shown in the layout drawing, 
thus eliminating back travel and reducing lost time. 
Specialized gangs become familiar with the work at their 
respective stations and, in addition, all the tools needed for 
the most efficient carrying on of that particular work are 
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Layout of New D. € R. G. W. Car Shops at Denver, Col.—Stations Used in Repairing Composite Gondolas Are 


that is available to the workmen in this department. 

An effective exhaust steam heating system, made by the 
Bayley Manufacturing Company, Milwaukee, Wisc., has 
been installed and makes the shop a comfortable place in 
which to work in the winter. This feature, combined with 
good light and protection from the rain, is particularly ap- 
preciated by car repair men who were formerly compelled 
to work out of doors in all seasons of the year and under all 
weather conditions. , | 

Both the steel and wood car shops are equipped through- 
out with air, electricity and oxygen and acetylene gas. 


Work Carefully Organized 


The main idea of the engineers in the design of the new 
D. & R. G. W. car shops was to provide equipment and a 


kept near at hand. Parallel track operation, provided also 
as shown in the layout drawing, facilitates the organization 
of competing gangs and moreover, when the car maintenance 
work must be curtailed, one side of the car shop can be shut 
down, maintaining the same maximum efficiency on the 
remaining track. 

When all is in readiness to move the cars from one station 
to the next, six-foot cables are stretched between the couplers, 
and all the cars on one side are moved at the same time by an 
electric car haul. Evidently, therefore, each gang in the 
line must complete its work on time or hold up the entire 
movement. To provide for an unusuel amount of work at 
any station and prevent shop delays from unexpected diff- 
culties, floating gangs are available to help out at each 
point. The organization of the D. & R. G. W. car shop 
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shop layout which would enable cars to be repaired in the 
least possible time consistent with good work and at the least 
cost. As large a number of men as can work together without 
interfering with each other are employed on each car all the 
time it is in the shop. Consequently, while the shops are 
relatively small, cars are put through rapidly and returned 
to service with the least possible delay. Both cars and 
material are given a straight line movement through the 


forces into friendly competing gangs adds greatly to the 
interest of the work and materially speeds it up. 


Balconies Facilitate Work on Box Cars 


One of the factors in the shop design enabling a large 
number of men to work on each car without interference 1s 
the balconies which are intended for a gang organized to 
manufacture and trim doors, handle roofing, running boards. 
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saddle work, etc., on box cars. The balconies are at prac- 
tically the same level as the car roof so that the gang which 
handles the work mentioned does not have to climb up and 
down ladders or scaffolds in doing it. Moreover, the bal- 
conies afford a considerable storage space for roofing ma- 
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In planning for this method of car repairs, the designers 
contemplated careful scheduling of cars by classes and 
arranging for all repair materials based on careful inspec- 
tion previous to shopping. Experience so far bears out the 
importance of making sure that all the material required for 
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terial, running boards, carriage bolts, small castings, door 
fixtures, nails, etc., all of which material can be trucked to 
the balconies by way of the outside elevators without going 
into the shop at all on the main floor. The doors for the box 
cars can be lowered into place from the balconies by means 
of the electric hoists at the south end of the shop. 


New Shop Organization Gets Results 


The advantages of the D. & R. G. W. car shop layout and 
organization described were apparent from the first. A total 


Center Bay of Wood Car Shop Served by 7!/2-Ton Box Crane for 
Handling Trucks when All-Wood Cars Are Going Through the Shop 


of 648 flat bottom gondolas of 40-ton capacity practically 
requiring rebuilding, were lined up for the Denver shops. 
Of these cars 319 cars (Series 26,000) were equipped with 
drop bottoms, the other 329 cars (Series 27,000) being of the 
plain, flat bottom type. These cars were rebuilt with 
Symington type steel center sills, Farlow key-type draft gear 
and A. R. A. standard type D couplers. Necessary repairs 
were made to the trucks, but, for the most part, new sills, 
side stakes, planking and dump rigging were applied 
throughout. Some reclaimed material was used. 

With 56 first class car men in the wood shop, 14 steel car 
men and 23 men in the stripping gang, three of these cars 
a day were put through the shops in March when the shops 
were first opened. In about three weeks, when the forces 
were better organized, the output advanced to six cars a day. 
The shops were at that time working eight hours a day, six 
days a week. When the output increased to six cars a day 
the wood shop force was reduced to 44 men, the output 
dropping to four cars a day. This was the mark originally 
set for both Denver and Salt Lake. The shops made a 
slightly better showing with the 27,000 class than with the 
26,000 class cars for the reason that the latter have a con- 
siderable amount of dump shaft mechanism not on the 
former. 


repairing a series of cars is ordered in advance and will be 
available at the shops when needed. 


Route of Freight Cars Through Shops 


All cars are received at the north end of the shops. Steel 
cars through the steel shop only; composite cars pass through 
the steel shop, over the transfer table, and through the wood 
shop; and all-wood cars pass through the wood shop only. 
At present the shipping track is also at the north end of the 
shop but eventually the tracks south of the wood shop will 
be straightened out to hold 10 cars each for painting and 
shipping. It is also the intention to straighten out the tracks 
north of the steel shop to hold 12 cars each for stripping. 


While normally the cars move from station to station 


Gondola Sides and Ends Saved on This Car Being Reappiled to New 
Steel Underframe and Silis by Means of Electric Holst 


through the shops there is sufficient flexibility, particularly 
in the steel car shop, to permit of handling cars requiring a 
variable amount of work. Where composite or steel cars 
requiring work of the same nature can be lined up in 
sequence, they pass through the steel shop in progressive 
order on one or both of the through tracks. Where the 
amount of work is unequal, one or both of these tracks may 
be used in handling cars for heavy repairs, and other cars 
coming in at the north end can be repaired and moved ahead 
by the use of the traveling cranes. These cars are unwheeled 
at the north end of the steel shop, the trucks being repaired 
and replaced under the bodies at the south end. In this 
way, all-steel and steel underframe cars may be repaired at 
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the same time. All-steel car bodies requiring straightening 
are moved into the shop at the north end, on the center track, 
on which is located the straightening frame already referred 
to. 


Method of Repairing Flat Bottom Gondolas 


The stations used in repairing the flat bottom gondolas 
referred to in this article are shown in the drawing. Station 
1, north of the steel car shop, is used for stripping, this work 
being performed on tracks 2 and 4. Truck repairs are made 
just inside the steel car shop; the steel needle beams, body 
bolsters, draft gears and couplers are applied at Stations 
2 and 3. Most of the steel shop machinery is located in the 
south end of the shop. The gondolas are advanced across 
the transfer table on their own trucks, passing consecutively 
through Stations 4 to 8 inclusive in the wood shop, during 


Piles of Recialmed Material 


Ready for Use 


which time all wooden sills, side stakes, planking and drop 
doors are applied. Finishing operations are. performed just 
south of the wood shop at Station 9 and one coat of paint is 
applied. The cars are then switched to the shipping track 
at Station 10, where a second coat of paint is applied, the 
cars stencilled and brakes tested. The detailed operations 
performed at each of the stations are shown in the following 
list: 


Station 1 (north of steel car shup)—- 
Strip and dismantle cars complete. ee 
Trucks placed on Tracks 2 and 4 just inside steel shop. 


Station 2 (in steel car shop)— 
Apply body bolsters and steel needle beams. 
Fit up, drill and ream holes. 
Rivet body bolsters and steel needle beams. 


Station 3 (in steel car shop)— 
Apply draft gears, keys and keepers. 
Apply couplers. 


Station 4 (in wood car shop)— 
Apply all sills including steel. 
Apply two sub sills. 
Apply bolts to all sills. 
Apply body truss rods and cotters. 
Apply body truss rod saddles. 
Apply end and side sill knee braces 
Apply dump chain chaffing iron (32). 
Apply bedy cross reds. 
Apply end sill tie rods. 
Apply brake staff bottom support bolts. 
Apply striking blocks. ; 
Apply body truss rod turn buckle board and cotter keys. 
Apply wrought iron filler under body bolster and metal needle beams. 
Hang side straps cn cross rods. 
Apply all bolts. 
Apply all grip nuts. 
Tighten all bolts. 
Tighten unccupling and casting bolts (eight). 
Apply four sill steps. 
Station 5 (in wood car shop)— 
Apply header block caps. 
Apply draft sills and inter sill fillers, 
Apply air brake cylinder and bolts. 
Apply air brake cylinder filler blocks (twou). 
Apply dump docrs, hinge pins and cotter keys. 
Apply deckirg and nail with Dayton nailing machine. 
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Tighten four holster cress rods. 

Apply side and end stakes. 

Apply one bolt in each side and two holts in each end stake. 
Apply draft sill filler bolts. 

Apply brake cylinder block split bolts. 

Apply floating lever fulcrum and bolt. 

Apply twelve lag screws. Inter sill fillers. 

Apply pipe fitting for release valve. 


Station 6 (in wood car shop)— 
Apply all side and end plank complete. 
Apply all inside and outside corner iron bands. 
Apply all side stake hip straps. 
Apply all side stake hip strap U-bolts. 
Bore all holes in end and side planks with pneumatic tocl. 
Tighten side and end plank bolts with socket wrench. 
Apply side sill and bottom end plank corner irons. 
Apply six side grab irons. 
Apply two end grab irons. 
Apply safety lever pawl and space spcols. 
Apply safety lever pawl plates with eight machine bclts with grip nuts. 
Station 7 (in wood car shop)— 
Apply dump shaft filler blocks. 
Apply dump shafts. 
Apply dump shaft chain U-bolts with grip nuts. 
Apply dump shaft tront housing plank. 
Apply dump shaft top housing plank. 
Apply dump shatt top housing plank strans. 
" Apply four windin Lovera. 
Apply four safety levers. 
Apply eight dump shaft ratchet wheels. 
Apply dump shaft winding lever brackets. 
Apply four end grab irons. 
Apply eight side grab irons. 
Apply 32 dump door chains ta dump shafts, 64 bolts. 
Apply safety lever fulcrum pin bolt riveted. 
Station 8 (in wood car shop)— ` 
Apply. cylinder and iloating lever carriers. 
Apply two top brake rods. 
Apply two top brake rod carriers. 
Apply one cylinder connecting rod. 
Apply one hand brake rod and chain. 
Apply one cylinder push rod. 
Apply one cylinder lever. 
Apply one ficating lever. 
Apply twe uncoupling rods and Vilico unc upling attachment. 
Apply four uncoupling rod brackets. 
Apply one brake staff. 
Apply one brake staff top bracket and hrake pawl. 
Apply one brake staff top bracket filler block. 
Apply one brake staff ratehet wheel and key. . 
Apply one brake staff wheel. 
Apply one brake staff step hoard with two split belts and six lag screws. 
Rivet all safety appliance bolts. 
Apply four end sill grab irons. 
Apply one brake staff foot board grab iron. 
Apply all brake connecting pins and cotters. 
Apply two Acme pipe clamps. 
Apply one retaining valve with two 34 in. bolts. 
Apply two release reds, cotters and carriers. 
Apply one release valve pipe bracket. 
Apply two vertical grab irons. l 
Apply two vertical grab iron J-bolts. 
Air brakes cleared and oiled. 
Apply brake pipe. 
Apply brake pipe strainer. 
Apply two 8-in. brake pipe nipples. 
Apply two 114-in. self locking angle cccks. 
Apply retaining valve piping comclete. 
Cut off %-in. and %-in. bolts with bolt clippers. 
Station 9 (south of wcod car shop)— 
Apply ene brake staff bottom support. 
Apply brake staff cotter key. 
Apply two end sill brake pipe holders. 
Apply two carrier irons. Rivet onto steel center sills. 
Steel men ream holes in wood shop for car men. 
Where metal narts ernnect. paint with red lead. : 
All wocd work, where covered with metal, painted with mineral paint. 
All tenon and mortise joints paint with*mineral paint. 
Car receives first coat of paint. 
Adjust air brakes. 
Test air brakes. 
Fit up pipe for air men in woed shop. 
Apply end sill brake pipe holder U-bclts with grip nuts. 
Station 10 (shipping track)— 
Apply two bottcm rods. 
Apply missing or warn out brake shoes and keys. 
Raise car to standard height. 
Tighten bolts when overlocked in wood shop 
Adjust air brakes. 
Test air brakes. 
Apply second coat of paint and stencil. 


The forge shop and mill room work in conjunction with 
the car shop. All framing is done in the mill room, only the 
side and end planks being bored in the car shop proper. 
A Ford tractor and trailer system is used for delivering ma- 
terial to the men at the various stations. 

Particular attention is paid to the reclamation of all scrap 
wood and metal parts capable of giving further service. The 
extent of this work will perhaps be indicated by the piles of 
reclaimed material shown in one of the illustrations. A 
special gang is used, with four laborers for stripping and 
handling wood and iron. Three laborers are employed pick- 
ing up and sorting, nuts and washers; one man straightens 
second-hand bolts and another handles these bolts to the 
threading machine, later delivering them to the shop. 
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High Standard of Morale Maintained 


The article would be incomplete without a comment re- 
garding the high standard of morale evident among the car 
shop supervisors and men at the new shops. Almost without 
exception these are experienced car men who know what their 
work was like under former conditions and appreciate and 
are proud of the fact that they now work in modern, com- 
fortable shops provided with the latest labor-saving equip- 
ment and devices. Perhaps the morale of the men is best 
shown by their willingness to adapt themselves to the new 
conditions and produce a good output. It is also shown by 
their interest in the prevention of accidents. Men in the car 
shop are doing their level best to get a better record in this 
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respect than the men in the locomotive department. A rec- 
ord of all accidents is posted on the bulletin board shown in 
one of the illustrations. This record shows that in the 
month of March, for example, there were only two reportable 
accidents in the car department. 

The information and photographs presented in this article 
were secured by the courtesy and assistance of W. J. O'Neill, 
general mechanical superintendent of the Denver & Rio 
Grande Western, P. C. Withrow, mechanical engineer, B. F. 
Fry, general supervisor of car construction and repairs, and 
Battey & Kipp, consulting engineers, Chicago, who designed 
and constructed the new car shops, as a part of the rehabili- 
tation program which also included the new D. & R. G. W. 
locomotive shops and engine terminals described in a 
previous issue. 


Economic Value of Car Lumber 


Preservation 
By F. S. Shinn 


Supervisor, Treating Plant, Chicago, Burlington & Quincy 


ODAY, when the railroads are being pressed more 

closely than ever before to show a return on their in- 
vestment, it is imperative that every bit of material used 
shall be of such character that it will give the most economy. 
In connection with this many of the roads are going more 
and more to the use of steel cars, or at least putting steel sills 
in their wooden cars. There is no question but that timber 
is the best type of material for building cars due to the fact 
that it is cheap, adaptable and easily handled, but because 
of the fact that it rots quickly car builders have to a certain 
extent condemned wood and started using steel. The use 
of untreated timber for car material should be abandoned, but 
if we will use treated timber we will effect a larger saving 


than has yet been developed by any feature of car building. 

Compiling data from many shop superintendents and car 
repair foremen, I submit the following facts: The average 
life of untreated car timber is as follows: 


Stock car deck. iia A 2 to 5 years 
Stock car sills............. RAR IRE eas 5 to 8 years 
Stock car roofing......ssssesseseesaseceseses> 4 to 6 years 
Flat car deck oscars 6 to 8 years 
Plat: car sills AER E 8 to 10 years 
BOX car sills is AS AA 6 to 10 years 
Refrigerator sills vocoder sa 4to 5 years 


Carefully kept records for a period of one year in one of the 
biggest car shops in the country has brought out the fact that 
82 per cent of all timber removed from cars was removed on 
account of decay. 

I have heard it said quite often that box car sills will not 
decay. The illustration (Fig. 1) does not bear out that state- 
ment. I have seen dozens of box car sills as badly decayed 
as the one shown. Stock car sills, stock car decking and 
refrigerator sills decay after only a few years’ service. 

In 1911 the Chicago, Burlington & Quincy began treating 
stock car decking and sills, and in that year built 200 new 
stock cars, using treated sills and decking. These cars are 
still in service with the original treated material, and in prac- 
tically as good condition as when built. The average life oí 
the untreated material is four years for decking and six 


years for sills, while the C. B. & Q. by treating it with the 


full-cell process with 12 lb. of creosote per cu. ft., has ob- 
tained 13 years’ service and the treated material is still in 


Fig. 1—Box Car of Untreated Lumber Built in 1916—Decayed Con- 
dition after Seven Years’ Service 


good condition, so that it is safe to estimate that it will give 
an additional life at least again as long as untreated 
material. 

The economy of treating car material is brought out by the 
following example: 


Cost or Stock Car DECKING 


648 bd. ft. (36-ft. car) at $47 per 1,000 bd. ft.......... 0.0... ce eee $30.45 
Labor of laying deck on Caricias dd poh 
$37.9 

Ereatment Wii ds Saw ee baat eth alsa Sse eee elas 21.04 
Total A ou thc yeas a ek Saale ot Se wae rere we aaa ae $34.59 


The ahcve cost of treatment is arrived at as follows: 


12 lb. creosote per cu. ft. at 25 cents per gallon.................... $18.40 
Charges for operating treating plant at 6 cents per cu. ft.......... 3234 
$21.64 

Untreated decking ($37. 95) gives fcur years’ life, or an annual 
maintenance Of sasies otaa ee wae Eaa da $9.4¢ 
Treated decking ($59.59) gives 17 years’ life, or an annual main- . 
tenance of dansa uae sae ed 3.56 
Saving per car on decking alcne.........oooooooooommosoroom292*.rso $5.99 


The above prices of material probably will not apply in 
all cases; that is, conditions may be such that these figures 
will be too high in some localities and too low in others. 
However, these figures may be used as a basis from which to 
work, showing that there will be a saving effected by the 
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treatment of car material, and anyone wishing to determine 
this saving should use the prices that apply in his particular 
case. | 

In the stock car (Fig. 2) note the decayed end sill; it is of 
untreated white oak. Note the side sill and decking; they are 
treated fir. The car was sent to the repair yard because the 
end sill became decayed after seven years’ service. 

Many people are reluctant to invest as much as $21 in the 
treatment of a stock car decking or any other material un- 
less they know that they are going to get this money back in 
extra years service, and that of course should be the thought 
in every man’s mind who is using treated material. The 
above facts, however, should be convincing as to the economy 
of treating material. There are several different processes 
of treatment not nearly so costly as the treatment used by 
the Burlington which will give very good results and which 
will at least double the life of the material—Empty-cell 


Fig. 2—Stock Car Bullt October, 1916—Condition in July, 1923. 
Decayed End Siil ls Untreated White Oak. Sound Side Sili 
and Decking Are of Treated Fir 


(creosote), Card (creosote and zinc chloride), and Burnet- 
tizing “(zinc chloride)—as well as with the more expensive 
full-cell creosote process. 

Treatment by any of the above processes will resist decay, 
if not definitely prevent it, and if we will check this decay 
we are going to get very much longer life out of our car 
material. One of the big troubles that is being used as an 
argument against the treatment of car material as I see it is 
the fact that many of the railroad shopmen from the super- 
intendent down either fail to see or will not admit why car 
material really fails. Most of them say that it fails 
mechanically, when the real reason is that decay has weak- 
ened it beyond the safety point, and it cannot stand up. 
The early stages of decay are practically impossible for the 
layman to detect, but while still in its early stage rot will 
weaken wood to such an extent that it will reduce its 
strength as much as 50 per cent. A good preservative treat- 
ment will prevent this incipient decay. 


Recent Decisions of the Arbitration 


Committee 


(The Arbitration Committee of the A.R.A. Mechanical 
Division is called upon to render decisions on a large num- 
ber of questions and controverstes which are submitted from 
time to time. As these matters are of interest not only to 
railroad officers but also to car inspectors and others, the 
Railway Mechanical Engineer will print abstracts of deci- 
sions as rendered.) 


Responsibility for Repairs to Safety Appliances 


The Missouri Pacific rendered a bill against the Lehigh 
Valley on October 2, 1922, for the value of one brake staff 
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complete with brake wheel and ratchet wheel on account 
of this equipment being missing from Lehigh Valley flat 
car No. 9817. The owners contended that a brake staff 
could not become missing in fair usage and that the staff 
had probably been taken off and lost while the car was 
being loaded or unloaded. It claimed that Rule 32 pro- 
vided for the removal or cutting out of material from cars 
to facilitate loading as a handling line’s defect and this rule 
also applied to brake staffs. The Missouri Pacific con- 
tended that it had no knowledge of the brake staff being 
removed to facilitate loading or unloading and it did not 
think it should be held accountable under Rule 32, as 
that a missing brake staff is listed as an owner’s defect 
under Rule 33. 

The following decision was rendered by the Arbitration 
Committee: “Under Rule 33 owners are responsible for 
expense of repairs to safety appliances where not involved 
with other delivering line damage. Therefore, the bill of 
the Missouri Pacific is correct.—Case No. 1298, Lehigh 
Valley vs. Southern Pacific. 


Rule 120—A Change of Prices Before Repairs Are 
Completed 


Under date of July 3, 1920, the Southern transmitted to 
the Southern Pacific a joint inspection certificate covering the 
condition of Southern Pacific car No. 79848 and asked the 
disposition of it under Rule 120. The estimated cost of re- 
pairs as shown on the joint inspection certificate amounted to 
$243.02. The Southern was authorized under date of July 
12, 1920, to repair the car and render a bill for it. The 
handling line presented to the car owner a bill amounting to 
$432.45 for repairs made on authority of a repair card issued 
at Alexandria, Va., September 25, 1920.- Allowing the $50 
excess cost over the estimate as specified in Section (d), Rule 
120, there was an overcharge of $139.43. The car owner 
requested counter-billing authority for the overcharge, but 
this was declined by the handling line on the grounds that 
the overcharge was due to increased prices for labor and 
material as specified in Supplement No. 3 to the 1919 Code 
of Rules, under which the repairs were priced, while the. esti- 
mate submitted to car owner under date of July 3, 1920, was 
based on rules in effect on that date. The car owner claimed 
that if it had known that the total cost of repairing the car 
was to be so high it would have authorized dismantling it. 
The handling line contended that the car owner, having 
knowledge of the increase in prices for labor and material 
should have determined at once whether or not there would 
be an increase in cost of repairs and requested additional in- 
formation, if necessary. The repairing line claimed that, 
owing to the large number of cars on hand for the car owner 
at the time, it was unable to make repairs promptly. As a 
result the repairs were not completed until September 27, 
1920, or subsequent to September 1, 1920, at which time 
A. R. A. prices for labor and material were increased, which 
resulted in the increase for the total amount of repairs. No 
additional items were added to the repairs shown on the 
inspection certificate. 

It was decided by the Arbitration Committee that the charge 
of the Southern Railway, based on prices in effect at the time 
repairs were completed, should be accepted insofar as the 
increased prices are concerned.—Case No. 1299, Southern 
Pacific vs. Southern. 


Acceptance of Bad Order Cars by the Owner 


In the early winter of 1920 numerous Maine Central and 
Bangor & Aroostook freight cars were moved over the Boston 
& Maine lines to Portland, Me., for delivery to the owners, 
bearing cards attached by other roads showing that they were 
sent home for repairs. The Maine Central was also deliver- 
ing to the Boston & Maine at Portland, various foreign cars 
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to which similar cards had been attached by the Maine 
Central, in order that they might be moved to the home roads 
for reconstruction or demolition. The Boston & Maine later 
on refused to accept from the Maine Central foreign cars for 
movement to the home road for repairs, it being understood 
that this order was issued on account of the refusal of the 
Delaware & Hudson to accept such cars from the Boston & 
Maine for movement over its line towards the home road. 
On account of this order, the Maine Central on December 31, 
1920, notified the Boston & Maine that it no longer desired 
to have its own cars accepted and moved to the home road for 
repairs unless the Boston & Maine was in a position to accept 
foreign owned cars from the Maine Central for movement to 
their home lines. Notice was at the same time given to the 
Boston & Maine by the Maine Central to the same effect with 
respect to the cars owned by the Bangor & Aroostook, which 
road had notified the Maine Central that it was not willing 
to have its cars moved home without authority issued by 
itself. 

The Maine Central contended that Interchange Rule No. 2 
provides that owners must receive their own cars when offered 
home for repairs at any point on their line, subject to the 
provisions of the rules. Rule 120, however, provides a 
method by which the owner may determine disposition of a car 
which requires general repairs, due to the owner’s defects. 
The evident purpose of this rule is to provide for necessary 
repairs without home movement and to give the owner an 
opportunity to decide whether or not the cars are worth the 
expense Necessary to return them to service in good condition. 
There is nothing in the Rules of Interchange which prevents 
any railroad handling defective cars at its own expense 
toward the owning road, neither is there anything in the rules 
which requires any road to move foreign cars home for re- 
pairs at its own expense. The Maine Central maintained that 
it was entirely within its right under the Rules in notifying 
the Boston & Maine to discontinue acceptance of its cars in 
bad order for delivery home as long as the Boston & Maine 
was not in a position, or was unwilling, to accept cars be- 
longing to other roads which were in the possession of the 
Maine Central, and which must either be sent to the owner 
or handled under Rule 120 by the Maine Central. 

The Boston & Maine maintained that Rule 120 was de- 
vised to give the holding railroad an opportunity to obtain 
authority from the owner of a car which, in its opinion, re- 
quired repairs extensive enough to warrant its destruction, to 
destroy the car rather than to go to the expense of handling 
the car to the owner for such destruction. If the holding 
road desires to assume the responsibility and the expense of 
moving cars in general bad order to the owner, the owner has 
no right to refuse his own property provided it complies with 
the I. C. C. Safety Rules. 

The matter was referred to the Arbitration Committee 
which rendered the opinion that the Maine Central was not 
within its rights in notifying the Boston & Maine not to 
accept from its connections Maine Central and Bangor & 
Aroostook bad order cars home bound.—Case No. 1,300, 
Boston & Maine vs. Maine Central. 


Responsibility for Damaged Car 


On November 2, 1922, while Seaboard Air Line car No. 
16631 was being hauled in a Detroit, Toledo & Ironton train, 
upon its arrival at Springfield, Ohio, it was found to have 
six sills broken and various other defects, making it neces- 
sary for a statement to be furnished according to the foot- 
note under Rule 43, as the handling line reported the car 
under Rule 120. The handling line was unable to advise the 
exact circumstances under which the car failed and, therefore, 
the car owner held it responsible for the damage to the car. 
The handling line reported that upon inspection it was found 
that the defects were the result of the decayed and weak- 
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ened condition of the car and that personal investigation 
proved that the car had in no way received rough handling 
while in the train. However, the handling line admitted that 
it was unable to state just where the car failed. Again, on 
November 29, the owner received a request for disposition of 
the car in accordance with Rule 112, to which was attached 
the inspection certificate enumerating the defects. The han- 
dling line was advised that Rules 112, 120 and the footnote 
to Rule 43 had not been complied with. A representative of 
the owing road inspected the car at Springfield, Ohio, on 
March 17, 1923, and developed the fact that the breaks 
in the longitudinal sills were new defects apparently caused 
by rough handling. He also found that the car in question 
was overloaded according to Rule 86. The light weight of the 
car was 37,500 lb. and the net load 64,370 1b., giving a total 
of 101,870 lb., whereas the weight allowed by Rule 86 was 
95,000 lb. gross. The car was therefore overloaded 6,870 lb. 

The Arbitration Committee rendered a decision to the 
effect that the handling line is responsible on account of the 
failure to furnish a statement showing the circumstances un- 
der which the car was damaged, as per footnote to Rule 43. 
Arbitration Cases 1219 and 1283 are parallel.—Case 1302, 
Detroit, Toledo & Ironton vs. Seaboard Air Line. 


Responsibility for Damaged Car 


On October 27, 1922, Seaboard Air Line flat car No. 
43573 broke in two while in switching service on the 
Southern. On November 10, 1922, an inspection certificate 
showing in detail the condition of the car, was sent to the 
owner with a request for disposition in accordance with 
Rule 120. The owner declined responsibility on the grounds 
of unfair usage in service. The Southern notified the owner 
that the damage to the car was not the result of unfair 
usage. Car No. 43573 was a 60,000-lb. capacity, 40-ft. 
wooden flat car, weighing 27,000 lb., built originally in 
September, 1906. It was rebuilt in March, 1918, and 
equipped with short wooden draft arms and Farlow draft 
gear. The handling line contended that the failure of the 
car was the direct result of its light capacity, length and 
generally worn out condition. The car owner stated that 
it should have received a request for disposition of the car 
on October 27 instead of November 10, and that the han- 
dling line should have furnished a statement as to when, 
where, and how the car was damaged, in accordance with 
the note to Rule 43, so that the owner could advise the dis- 
position of the car. The owner claimed that nobody on the 
handling line could explain how the car was damaged. 

The matter was referred to the Arbitration Committee, 
which rendered the following decision: The handling line 
is responsible on account of the failure to show the circum- 
stances under which the damage occurred, as per footnote 
to Rule 43. Arbitration cases 1219 and 1283 are parallel.— 
Case No. 1301, Southern vs. Seaboard Atr Line. 
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Handling Driving Box Work 


The Proper Layout of Machine Tools and the Use of Special Fixtures 
Speeds Up Production 


By J. H. Hahn 
Machine Shop Foreman, Norfolk and Western, Portsmouth, Ohio 


HE one most important feature in the handling of driv- 
ing box work is the grouping of the machine tools and 
other equipment such as the bronze furnace, lye vats, 

etc., in a way that the handling of the boxes from one 
operation to another will be reduced to a minimum, thereby 
saving considerable time and labor in the process of over- 
hauling after they have been removed from the locomotives, 
as well as in the manufacture of new driving boxes. Fig. 1 
shows the grouping of machines for handling this work in 
the shop at which the writer is employed. The distance that 


Work Bench 
roba sly! in 
ing Shop Bronze Furnace cela Png i 
pig oAir - 
Hoist Pile Bullar? 
orin 
Press Mill J AS 
Shaper Slotte 
í . VWAirHoist-® 
| | Crank 
Planer 
4/"Radral Ox, Horizontal 
Planer = Slab Milling Dril shir Hoist Milling 
Machine Machine 


Fig. 1—Layout of Machine Tools in the Driving Box Gang 


a driving box has to be trucked from the time that it is 
removed from the locomotive until it is ready to be replaced 
again has been reduced from about 2,000 ft. to less than 250 
ft. In other shops that have recognized the value of group- 
ing machines in this manner the distance has been cut from 
5,600 ft. to about.300 ft. In making a check of our driving 
box work the first thing we did was to measure the distance 
that a driving box was traveling in our shop from the time 


* Awarded the prize in the driving box production job competition which 
was announced in the February Railiay Mechanical Engineer. 
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it was removed from the locomotive until it was repaired 
and ready to be replaced on the journal. When we found 
that this distance was excessive we corrected the condition 
by rearranging and grouping the machines in the driving 
box gang. There is much room for improvement in this re- 
spect in a good many shops that the writer has worked in or 


Boxes Are Set Up on Planer In Lots of 24 or More at One Time 


visited, and we are glad to note that many of the shops 
are realizing the importance of grouping their machines and 
handling the work in such a manner that time and labor will 
be saved in the various operations involved. Fig. 1 also 
shows the various machines that are used in doing this work, 
and while the minor operations on driving boxes may differ 
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somewhat in the various shops the major operations are 
practically the same in most shops. 

By grouping the machines and other equipment the time 
for scheduling a set of driving boxes for a certain class of 
locomotive through the shops may also be decreased consid- 
erably. The driving box work is handled on this road by 
a regular schedule which is posted in the machine shop 
weekly and is taken from a master schedule board which 
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Fig. 2-Showing Method of Dovetalling Boxes and the Special Tool 
for Countersinking Anchor Pin Holes 
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does not differ much from those in use on other roads using 
a scheduling system. 


Thorough Inspection Essential 


After the boxes are removed from the wheels they are 
conveyed to the lye vat on electric trucks, where they are 
thoroughly cleaned and then transferred to the machine 
shop by truck. After reaching the machine shop a machinist 
and one helper inspect all boxes closely for cracks, loose 
crown brasses, worn crown brasses and other defects. All 
boxes are properly stenciled and recessed for collars on the 


Fig. 3—Special Form Used for Bronzing Driving Boxes 


crown brasses. If the brasses are to be renewed they are 
pressed out of and into the driving boxes on a press designed 
and constructed on this road for such work which is used as 
standard on account of the limited floor space it requires. 

All crown brasses that are thick enough and tight in the 
boxes are rebored and put back into service. All boxes are 
calipered for being parallel on the shoe and wedge faces 
and those that are tapered or require planing for other rea- 
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sons are trued up on a Newton 32-in. crank planer. The 
limit for wear on the shoe and wedge faces of the boxes is 
set at 34 in. or 3% in. on a side for the reason that we cannot 
bronze a box and get good results on anything less than 
¥g in. and all boxes are rebronzed and planed to standard 
after reaching this wear limit. No driving boxes are welded 
up and all cast iron boxes are scrapped and cast steel boxes 
used to replace them. The limits for thickness of the crown 
brasses, if tight in the boxes and in good condition, is % in. 
for boxes for heavy Mallet locomotives and 1% in. for the 
Consolidation and smaller locomotives. 

When a box has been reduced by wear to 34 in. below the 
original or standard size it is grooved and dovetailed, as 
shown in Fig. 2, and anchor holes drilled. This method of 


Fig. 4—Mandrel Used on Boring Mill For Turning Crown Brasses 
and Gage for Setting Brasses 


grooving driving boxes is used because it can be done at one 
set-up and prevents the bronze from working out if it should 
get loose, as the general tendency is for the bronze liner to 
work up, and this upward movement tightens the bronze in 
the grooves. The special countersinking tool shown in this 
illustration is used to countersink the holes from the inside 
which anchors the bronze firmly. The holes are drilled from 
the outside with a jig to insure getting them in line, the 
countersinking tool is inserted and the shank entered as 
shown and the operation of countersinking the holes from 
the inside is quickly done. 


_ Bronzing Repaired Boxes 


Fig. 3 shows a special form we use for bronzing the driv- 
ing boxes. This is done in order to get the boxes as near 
the finished sizes as is possible and get them smooth and 
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uniform. We find that from 10 to 30 min. per box can 
be saved in the total time for machining, and much better 
results can be obtained both in the bronzing room and in the 
machine shop. The form can be put on a box and removed 
in a few seconds; in fact, when working piece work the men 
prefer this form to the old method of pouring the bronze 
on the boxes. The form is held in position by tapered pins 
and the two set screws shown at the top are tightened up 
slightly. The forms can be easily and quickly made for all 
sizes of boxes and are inexpensive. 

After the driving boxes have been inspected, those that 
are undersize are grooved and then bronzed with the spe- 


Fig. 5—Crown Brasses Are Laid Off with This Gage 


cial bronzing fixture shown in Fig. 3. The crown brasses 
are then turned on a Niles 36-in. boring mill on the special 
mandrel shown in Fig. 4. This mandrel has several good 
features. It will take the various sizes of crown brasses by 
merely changing the plates which are keyed to the spindle, 
and it is equipped with a set-up gage that enables the ma- 
chine operator to set the brass before the machine is started. 
With this fixture an ordinary crown brass can be turned and 
chamfered in from 10 to 14 min., including setting up and 
turning the collars. 

After the brasses are turned they are laid off with the 
gage shown in Fig. 5, and then they are slotted on a 24-in. 
Dill slotter in a special fixture. There is no time lost in 
setting up these brasses as this fixture clamps the brasses 
square with the backs and they are slotted with a special tool 
that makes the radius on the brass at the same time that it 
is slotted for a fit in the boxes. 

The methods of handling driving box work will differ 
somewhat, as opinion differs. The practice on some roads 
is to fit the crown brasses in such a manner that the grain 
will run across the grain in the driving boxes. This method 
is used on this road as there is a general opinion that this 
method produces better results in that the brasses when ap- 
plied in this way remain tight in the box and the percentage 
of loose crown brasses is very low. All crown brasses are 
applied with collars, and no pins are used. 

Some of the boxes have the bronze liners cast on the hub 
faces. These are applied by grooving and dove-tailing the 
boxes and pouring the bronze on them, after which they are 
faced for lateral on a Bullard driving box boring machine. 
Several anchor holes are also drilled in the faces of the boxes 
before they are bronzed. All driving boxes are faced while 
being bored at the one operation and are carefully checked 
after they are bored with the gage shown in Fig. 6. The 
limit on this check is 1/64 in. out of center. All boxes for 
heavy Mallets are bored 1/32 in. larger than the journals, 
the others are bored 1/64 in. full larger than the journals. 
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All boxes are relieved on the edges of the crown brass bore 
with a special tool while on the Bullard box mill, and the 
boxes are ready to apply to the journals as soon as oil grooves 
are chipped, no filing or fitting being done on the boxes in 
the erecting shop. | 


Organization of the Work 


The different machines used for driving box work are 
shown in Fig. 1. All of the work on the driving boxes is 
done within the space shown, which reduces to a minimum 
the handling of the boxes for the various operations. The 
horizontal mill is used for milling the spring seats, for mill- 
ing the grease cavities in the crown brasses and for boring 
the radius in the driving box cellars for the journals. The 
other machines are the usual machines found in most shops 
for handling this class of work. 

All boxes are fitted complete in the driving box gang. 
Cellars, cellar bolts, spring plates and perforated plates are 
applied before the boxes are sent to the erecting shop. Boxes 
are delivered to a designated location in the erecting shop 
by the transportation trucks. Hooks are used for lifting the 
boxes with the cranes and placing them on the journals. 
These hooks fit into the oil holes on the shoe and wedge 
faces of the boxes and facilitate safe handling. We find 
that a good set of driving box hooks for each machine saves 
considerable time and prevents a good many accidents. 

All crown brasses, boxes, cellars, etc., are properly sten- 


Special Tool for Planing Radius for the Crown Brass Fit 


cilled and fitted up in the machine shop. One machinist 
and a helper will take care of from 6 to 12 engines per week 
by a systematic layout and good facilities for handling the 
work. In shops where piecework rates obtain for this work 
it is essential that special tools, jigs, fixtures, etc., be em- 
ployed, and much attention should be given the matter of 
grouping machines, and bringing the work together in such 
a way that all lost motion may be entirely eliminated. This 
matter requires close study and constant attention. 

The boxes can be finished on the shoe and wedge faces 
after crown brasses have been applied by placing a set on 
each side of the planer table clamped to a special fixture. 
The Ingersoll planer type slab miller can be employed to 
good advantage in machining the boxes on the shoe and 
wedge faces after they have been bronzed. This work is 
handled mostly by one operator and a helper; the helper 
removes and replaces the boxes as soon as they are com- 
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pleted. The usual design of fixture furnished by the makers 
of the machines is employed for holding the driving boxes. 

The grease cavities in some cases are cast in the crown 
brasses and in others they are milled, using the horizontal 
boring mill and a 1/4-in. right hand end mill for this opera- 
tion. We find that milling the grease cavities gives a brass 
absolutely free from core sand and tends to prevent hot box 
trouble. 

Blank forms are filled out by the inspectors when checking 
driving boxes and the journal sizes are furnished to the men 
on the boring mill and also to the man who fits up the cel- 
lars. These forms are filled out after the wheels pass through 
the wheel gang and journal lathes. The forms are then filed 
away with the other reports for future reference and check 


Fig. 6—Gage for Checking Crown Brass Bore 


on the work that was done on the driving boxes while the 
engine was in the shop. 

The layout of machines shown is sufficient to take care of 
from 15 to 25 engines per week working two shifts on some 
of the machines when necessary. This work, of course, in- 
cludes simple engines for which 6 to 8 driving boxes con- 
stitute a set, and some of the heavy Mallet locomotives which 
have 16 boxes to the set. 


Work on New Cast Steel Driving Boxes 


All driving boxes being applied now on this road are of 
cast steel and the boxes are delivered from the foundry in 
carload lots to the machine shops. They are planed and 
faced to proper dimensions and are handled in lots of from 
24 to 48, depending upon the size. After the boxes are 
faced they are set up on the planer bed in lots of from 12 to 
16 or more, and the radius for the crown brasses is ma- 
chined with the special tool shown in one of the illustra- 
tions which was designed at the Portsmouth shops. The 
idea of this bar is by no means a new one. However, the bar 
itself is entirely new in design as no bevel gears are used 
in the feed shafts, all parts of the bar proper being oper- 
ated by a worm and worm wheel. The bar has a heel brace 
of very heavy construction to withstand the strain due to 
the long over-hang of a tool of this kind. The next operation 
is to machine the cellar fit with the special] tool shown in 
Fig. 7, both sides being machined at one time. This tool is 
very simple in design and is of heavy construction to take 
care of the long overhang. 

Next, the boxes are recessed on the boring mill to ac- 
commodate the collars on the crown brasses and then the 
brasses, which are turned on a special mandrel, are pressed 
in. The boxes are then planed 34 in. below finished sizes, 
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and are dove-tailed, grooved and bronzed, these operations 
being the same as for the old boxes and using the same 
jigs, tools, etc. After the boxes are dove-tailed the anchor 
holes are drilled and countersunk from the inside. Spring 
saddle seats are milled on all boxes to insure the spring rig- 
ging being level. 

When pressing in crown brasses a pressure of from 15 to 
25 tons is applied, depending upon the size, construction and 
general design of the box. No boxes are opened up with 
spreaders prior to applying crown brasses, as it has been 
found that this is not good practice. All crown brasses are 
machined to fit the boxes properly, no brasses are shimmed 
when new and special attention is given the fits on the lips 
of the crown brasses to insure proper radii on corners. No 
plugs or pins are used as retainers for the crown brasses 
as it has been found that it is not necessary to use them when 
the brasses are applied with the collars, or flanges. 


Conclusion 


The material used on new work is drawn from the store- 
house and is delivered to the machine shop by the trucking 
system and the men who do the driving box work do not 
lose any time in going to and from the storehouse for ma- 
terial. This is an important feature in connection with the 
handling of this work, which keeps the men on the job and 
saves time. The tendency for men to walk around the shops 
from place to place for material, etc., can be eliminated by 
bringing material, sizes, reports, tools, etc., to them. 

Analyze your driving box work, look around and see what 
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Fig. 7—A Simple Tool Designed to Machine Cellar Fit in Both Sides 
of the Box at One Operation 


the other fellow is doing, see the results that he is getting 
and compare the number of engines you handle, the facilities 
you have, the number of men employed on this work and the 
source of supply for material for doing the work, and then 
work out a systematic method for handling the work. All 
these factors enter into the establishment of a well-balanced 
driving box gang. We should not say establishment, how- 
ever, as this word is out of place in railroad shop practice. 
We do not establish anything, we start it and progress or go 
backward, and if you are not progressing with driving box 
work it is certain that you are going backward. 
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Application of Micrometers in Railway Shops 


Interchangeability of Locomotive Repair Parts Is Made Possible 
by Using Accurate Measuring Devices 


| Part Il 


e By M. H. Williams 


OCOMOTIVE repair work is peculiar owing to the fact 
that the men must change from one job to another sev- 
eral times a day. Owing to the wear of certain locomo- 

tive and car parts it is necessary practically to machine each 
repair part to fit into worn parts that are of different sizes. 
As a result, there are very few duplicates handled per day. 
This lack of duplication, which is a necessary evil that can- 
not be avoided, serves to bring out the fact that careful con- 
sideration should be given to the small hand tools, shop kinks 
and micrometers, in order to reduce all possible lost time 


Measuring a Crank Pin with a Micrometer Caliper 


when measuring, traveling from the machines to the locomo- 
tives and the hundred and one little delays that eat up time. 

It is becoming more and more the practice in railway shops 
for certain designated men who may be known as gang fore- 
men, inspectors or checkers, to inspect the worn parts of the 
locomotives and pass on the grading and necessity for making 
repairs. These inspectors in many cases measure the worn 
parts and mark on prepared blanks the sizes to which the 
new or repaired parts should be finished. These blanks are 
handed to the machine operators who finish the repair parts 
to the sizes called for. The added cost of these inspectors is 
discounted several times over, by the decreased cost of ma- 
chine work and fewer spoiled parts. 

Locomotive repair work, as is well understood, calls for 
several classes or kinds of fitting. Axles and bushings must 
be forced off and shrunk into place and may be, depending 
on the nature of the material, anywhere from ,002 in. to 
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.020 in. larger than the hole. Valve motion lever pins are 
generally between .003 in. and .006 in. smaller than the 
bushings and driver boxes are bored about .020 in. larger 
than the axles. By providing the necessary measuring in- 
struments, gages, micrometer calipers, etc., for both the inspec- 
tors and the machine operators, the required drive, neat, run- 
ning or loose fit can readily be made by the workman from 
the sizes shown on the blanks without going to the locomotive 
or place where the part so finished is to be used. 

In order that a man in one part of the shop shall be in a 
position to make an article that will properly fit in the loco- 
motive frame, wheels, or air brake equipment that may be in 
another part of the shops, the measuring devices must be 
accurate, of a nature not requiring any particular skill in 
their use and of light weight so that the inspectors may 
readily carry the necessary equipment from one point in the 
shop to another. 


Measuring Locomotive Driver Axles and Boxes 


In certain railway shops, the art of boring driver box shells 
or crown brasses such as used for repair work has been so per- 
fected that it is not necessary to scrape, file or spot the driver 
box on the axles. The side wearing surfaces are machined 
to the correct dimensions at the same time as the boring opera- 
tion. This, as will readily be noted, saves considerable labor 
and delay. With some of the modern driver box boring mills 
the boxes are bored and faced to correct dimensions without 
delaying the machine operation for the purpose of measuring. 
The only measurements made are after the completion of the 
finishing cut which is for the purpose of checking the correct- 
ness'of the work. In every day repair practice where scarcely 
two journals are of the same size, practically all boxes are 
bored within a limit of plus or minus .005 in. of the desired 
size. This desirable practice has been made possible owing 
to the use of micrometer calipers, special micrometer gages 
and micrometer dials on the boring mills. 

The operation of measuring the diameters of axles and the 
distance between wheel hub faces is as follows. When in- 
specting the axles, the diameter of the journals are measured 
with micrometers, preferably similar to that shown in Fig. 1, 
although the regular micrometers without the additions for 
squaring are frequently used. 

When the wheels arrive in the wheel shop, if the journals 
are not cut or rough, the inspector measures the journals to 
ascertain the amount they are worn out of round or tapered 
for the purpose of determining as to the necessity of returning 
or passing. If a single journal is in good condition and less 
than .030 in. out of round or tapered, it would be considered 
satisfactory for service. If this limit has been exceeded 
returning would be necessary. The limits may be any amount 
that is established for any particular shop or class of 
locomotives. 

Where the micrometers shown in Fig. 1 are used, the gage 
points C, D, E or F located on the frame, are set for the 
proper diameter. The micrometer is placed over the journal 
and the micrometer screw adjusted for the lafgest diameter 
of the journal and the size read. The micrometer is then 
rolled around the journal until the smallest diameter is found, 
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when a second reading is made. This is repeated for both 
ends of each journal. If readings are within the prescribed 
limits the journal is passed, if not, the journal is returned. 


This offers a quick and accurate method of determining if the . 


variation due to wear is within the limits. If a journal is 
within the limits, the size at its largest diameter is recorded on 
a special blank for that purpose. Where the journals are 
returned, their sizes are measured after returning, for the 
double purpose of checking the accuracy of the turning opera- 
tion, and recording on the blanks. 

This method of measuring has the advantage of showing 
if the journals are within the prescribed limits as the axle 
comes to the shop for repairs, or after the turning operation. 
In other words, the inspector can settle the question of 
returning or passing with accuracy, which is much more re- 
liable than by the sense of -feel with machinist’s calipers. In 
addition it removes the personal equation, which an inspec- 
tor generally welcomes. 

The distance between wheel hub faces are readily meas- 
ured with inside tubular micrometers such as are made for 
the trade by one of the leading tool making concerns. This 
distance is also recorded on the blank. For this measurement 
it is customary to obtain inside micrometer calipers differing 
by one inch steps. 


Measuring Bore of Driver Boxes 


To measure the bore of a driver box shell, or crown brass, 
with machinist’s calipers, or any two-point caliper, presents 
difficulties owing to the shells in many cases being less than 
a half-circle. In the September, 1920, issue of the Railway 
Mechanical Engineer, a three-pronged micrometer gage was 
described and illustrated and is here again shown in Fig. 2. 
Quoting from that issue: “The three prongs H, H, and H}, 
are forced outwards by the descent of the taper plunger G, 
that in turn is controlled by the micrometer head E, the diam- 
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Fig. 1—Micrometer Caliper with Speclal Attachment for Measuring 
Wheel Seats on Axles 


eter being indicated by the readings on the micrometer dial 
similar to the method of reading instruments of this nature.” 
It will be noted that the three points cover a range of 140 
deg. Therefore, a shallow shell may be measured. This 
caliper gage can readily be made in a railway tool room, the 
principal requirements being close fitting and the proper 
angle on the plunger G. For the purpose of testing, cast 
iron or boiler steel ring gages are made to sizes varying by 
exactly one inch. When testing the accuracy of the finished 
product, the gage is made correct at the smallest and largest 
range. That is, a gage having a range from seven to eight 
inches would at time of manufacture be made so the microme- 
ter head will read zero in the seven-inch ring and one inch 
larger in the eight-inch ring gage. These ring gages are also 
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used for master gages for the purpose of checking the three 
pronged gage in everyday practice. 


Setting Boring Mill Tools 


When setting the cutting tools in a boring mill equipped 
with micrometer dials or where an adjustable boring bar hav- 
ing a micrometer dial is used, it is the practice to set the tools 
approximately correct, make a trial bore approximately one 
inch deep on a driver box, and measure the bore with the 
micrometer gage shown in Fig. 2. The micrometer dial on 
the machine or on the boring bars is then set to agree with 
the gage reading, or the difference between the dial reading 
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Fig. 2—Three Pronged Micrometer for Measuring Crown Brasses 


and the actual bore is noted. If the machine is equipped with 
separate roughing and finishing cutters, the dials are set for 
each. After properly setting the dials on the mill or boring 
bars, the varying diameters of the boxes encountered in every 
day practices are readily bored by simply turning the saddle 
screw or boring bar screw so that the dials indicate the cor- 
rect size and following up the wear of cutters by readjustment 
of the dials. 

As previously mentioned, the sizes of the journals ar 
recorded on a blank. The boring mill operator rough bores 
the shells about .040 in. smaller than called for on the blank 
and then finish bores the required amount larger than shown 
on the blank, or larger than the axles. After completing the 
boring, the diameter is measured with the micrometer gage 
for the purpose of checking the accuracy, which is the oaly 
measurement of the bore of the shell required. This elimi- 
nates stopping the boring mill for the purpose of taking 
measurements. 

The operation of setting the tool for facing the box 15 a 
follows: The distance between the driver wheel hub faces 4 
recorded on the blank is noted. One-half of the amount tha! 
this distance may vary from the standard is added to, or sub- 
tracted from the distance between the box side wearing Su- 
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face and the space on the box for shoe and wedges. If the 
distance as measured between the wheel hub faces is, owing to 
wear or refacing, .250 in. greater than standard, .125 in. is 
added when facing the box. Generally when setting the 
facing tool the distance from the shoe and wedge space to 
the point of the tool is measured with a rule. If greater 
accuracy 1s called for an inside micrometer is used. 

Actual experience has shown that where micrometer calipers 
are used and with a modern boring mill arranged for box 
work, boxes to the different diameters encountered in repair 
work are bored, faced, filleted, sharp corners removed from 
ends of shell and cellar bored about 1/16 in. larger than the 
axle in 15 minutes from floor to floor. Or on an all day run 
of eight hours, 24 boxes are readily bored, faced, etc. This 
large output is made possible owing to the fact that the 
machine work is delayed less than 1⁄4 minute for each box for 
the purpose of taking measurements. 


Fitting Bushings Properly 


When replacing piston valve bushings, it is quite essential 
that the bushings shall properly fit the bores of the cylinders. 
If the bushing is too large it is difficult to force it into place, 
and if too small, steam leaks may result. One of the un- 


fortunate conditions encountered in repair work in connection 


Micrometer Caliper Used When Repalring Driving Box Cellars 


with fitting bushings, is that the bore of cylinders may not 
be a true circle. This irregularity may result from the 
springing of the cylinder when removing the clamps at the 
time of boring; the effects of heat warping the casting, etc. 
In order to fit new cylinder bushings properly the out of 
round condition of the cylinders should be taken into con- 
sideration and the bushing turned to meet the average con- 
ditions. In order to overcome this condition the cylin- 
der bore and bushings should be measured for average 
diameters. 

The bore of the cylinders for the piston valve bushing 
can best be measured with tubular inside micrometer calip- 
ers. The practice is first to determine the largest diameter, 
make a memorandum of it, and then measure to find the 
smallest diameter, and also record it. These two sizes are 
added and divided by two, which gives the mean diameter. 
That is, if the largest diameter is 15.860 in. and smallest 
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15.850 in., the two added together and divided by two 
will be 15.855 in. 

Measuring cylinders in this manner has the advantage 
of obtaining accurately the average mean diameter and is a 
quicker method than measuring with machinist’s calipers. 
In a large shop where locomotives are distant from the 
place where bushings are turned, one inspector can meas- 
ure all the cylinders and give the sizes to the lathe hand 
who turns bushings, thus avoiding any delay to the lathe 
hand. In the smaller shops, the lathe hand measures sev- 
eral cylinders at one trip. 

The commercial outside micrometers have been found 
very satisfactory for making measurements when turning 
the outside of piston valve bushings. ‘The practice is to 
turn the bushings a certain number of thousandths of an 
inch larger than the mean diameter of the cylinder bore to 
allow for the desired amount of force fit. The amount 
larger than the bore will vary according to shop practices, 
which should be about .005 in. larger than the bore, the 
limits either way not exceeding .002 in. This may appear 
to be a close limit for cast iron bushings 12 in. to 18 in. in 
diameter. However, where micrometers are used, the work- 
men acquire the ability of measuring and turning, and 
thus readily meet these limits. 

Considering the fact that these bushings must be steam 
tight in the cylinders, that an improper fitting bushing often 
necessitates its withdrawal when partly applied, and that 
measuring the cylinders saves time, the micrometers are a 
good proposition for this work. 

Inside micrometers are also useful for measuring the 
amount of wear of the inside diameter of piston valve 
bushings. Where limits have been set governing this wear, 
measurements with these instruments at once show if the 
limits have been exceeded, and as a result the inspector 
can mark the bushings ready for reboring or renewal. 


Cylinder and Piston Heads 


When a locomotive is stripped and the surface of the 
bore of the cylinder is found to be in a good condition, the 
question of reboring or passing should naturally be gov- 
erned by the amount of wear or difference in the diameter 
of the bore. Good practice also indicates that there should 
be a limit governing the bore where a locomotive is under- 
going heavy repairs. It is a question if the cylinder should 
be rebored where the difference in the diameter of any two 
measurements of a single cylinder does not vary more than 
032 in. A greater allowance should naturally be made for 
running repairs. 

When cylinders are rebored they at times are found to 
be larger at one end than the other, which may result from 
defective boring bars, wear of cutting tools and other causes. 
Good practice also indicates that limits should be set to 
govern this condition. It is a question if this limit should 
be less than .010 in. as the packing rings should take up 
this amount without excessive wear in the grooves of the 
piston heads. Cylinders, where the bore has been found 
true, must be measured in order to turn the piston heads 
and packing rings. * 

All of the above mentioned measurements are quickly 
and accurately made with tubular inside micrometers. It is 
the practice for the inspector to measure the cylinders which 
have not been rebored at different locations and angles, and 
from the result of these measurements to mark the cylinders 
for reboring or passing. The micrometers at once indicate 
if the required limits prevail, fully as well as would be 
the case if it were possible to make use of snap limit gages. 

The amount a piston head should be smaller than the 
cylinder bore has not been clearly defined. Practice ap- 
pears to indicate that for cylinders up to 30 in. diameter 
the piston should be about .032 in. less in diameter, subject 
to a tolerance of plus or minus .010 in. The decimal meas- 
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urements of piston heads assembled on the rods are easily 
made with the sliding or adjustable micrometer. From the 
inspector’s list of cylinder diameters, the amount the piston 
should be smaller than the cylinder is subtracted and a list 
showing the required diameter for each piston head with 
the locomotive number is handed to the lathe hand, who 
turns the piston heads to the diameters called for. 


Advantages 


It has been the practice when measuring the diameter of 
the cylinders for piston valve bushings for the lathe hand 
to go to the locomotive where he either sets machinist’s calip- 
ers for each bore or makes use of adjustable pin gages. 
Where the bore is out of round an estimated allowance is 
made for this condition. Cylinder bore measurements are 
made by a number of methods, such as setting a separate 
pair of machinist’s calipers for each cylinder and then meas- 
uring with another pair of calipers and transferring this 


measurement to a rule and recording the size on a memo- ' 


randum, using adjustable pin gages, etc. All of these gen- 
erally make it necessary for the lathe hand to leave his 
station for each cylinder for the purpose of measuring 
which results in considerable delay to the lathe. Where 
more than one measurement is made on a trip, several gages 
must be carried along. 

By the use of micrometers an inspector measures all 
cylinder, piston valve and bushing bores before and after 
repairs, indicates the amount of repairs and makes the 
necessary memorandum of sizes for the use of the lathe 
hands. As a result the lathe hands working on piston heads 
and piston valve bushings do not leave their machines. 
As these tubular inside micrometers are light and small in 
diameter, the inspector readily carries the full complement 
necessary to meet all requirements for different diameters 
of cylinders and piston valves. 

The inspector may at first glance, in some of the medium 
sized shops, look like an added man. The term inspector 
does not necessarily imply that he shall be confined en- 
tirely to cylinder work. Where the cylinder work is not 
sufficient he can also measure axles, crank pins, or any 
other work requiring accurate measurements. 

A question may be raised as to the advisability of one 
person measuring the cylinders and a second measuring the 
turned piston valve bushings and piston heads from a 
memorandum of sizes made by the first person, because of 
the divided responsibility. In actual practice, it is found 
that errors rarely occur, partly, owing to the fact that the 
micrometers measure exact sizes and also the memorandums 
of sizes become a record, where, in the event of errors, it 
is referred to and the blame placed on the lathe hand or 
the inspector responsible. One of the greatest advantages 
results in the toning up effect on the men. Where a size 
in decimals is given to the lathe hand he, as a general rule, 
is anxious to finish his part to the sizes called for with the 
least amount of error. 


Valve and Piston Rods 


For repair work, the actual diameter of a piston or valve 
rod is of minor importance, providing they are not above 
the maximum or below the minimum allowable diameters. 
It may look like extravagance to recommend micrometers 
for this purpose. It is, however, very important that the 
section of the rod which passes through the metallic packing 
shall be of one diameter for the entire distance owing to thé 
fact that the metallic packing, now generally used, will not 
accommodate itself during each stroke to the different diam- 
eters where they exist in a single rod. If a nominal four-inch 
rod has been worn or refinished to 3.896 in. this diameter 
should prevail for the entire packing ring surface. 

Owing to the weight, length and the possibility of the 
springing of these rods during the time of repairs, it is 
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somewhat difficult and expensive to machine to one actual 
diameter from end to end even on the most modern grinding 
machine. Practice and shop output would indicate that a 
tolerance should be set to govern the difference in diameters 
of a single rod. It is believed, however, that when balancing 
the wear of metallic packing and the possible steam leaks 
against the added cost of finishing, this tolerance should 
not exceed .003 in. That is, for the undersized rod the 
diameter at one end could be 3.896 in. and the other end 
3.893 in. without serious detriment. About the only prac- | 
tical way of measuring this tolerance is with outside microm- 
eters, and as three or four sets will answer for practically 
all piston and valve rods, their use is to be recommended. 
One advantage of micrometers as compared with machin- 
ist’s calipers is the ability to inspect, measure and read the 


Fig. 3—Non-Adjustable Boring Bar Head for Truing Up Piston 
Valve Bushings 


actual difference in diameters. The greatest advantage will 
be derived because the machine operator, when making use 
of these instruments, is in a position to measure the actual 
difference in diameter, and he will gradually work up to 
a higher standard which will eventually result in finishing 
these parts well within the tolerance mentioned. 


Piston Valve Parts 


There are a number of designs of piston valves and parts 
and, therefore, no general method can be advanced for meas- 
uring all of the parts that go to make up the completed 
article. When repairing piston valves, the parts on most 
designs can to a large extent be brought back to certain 
standards and limits which in most cases will reduce the 
time and the cost of machine repairs. As an illustration, it 
is entirely practical to establish step sizes governing the 
bore of piston valve bushings and correspondingly the diam- 
eter of the packing rings. They, as well as bull rings and 
spools on most designs of valves, can at times of repairs be 
bréught back either to the original sizes or to limits vary- 
ing from the required sizes an amount that will not inter- 
fere with the proper working of the valve. 

In a number of shops it is the practice after applying 
piston valve bushings to bore to standard sizes such as 12 in. 
and 14 in. When repairs make it necessary to rebore, it is 
the general practice to bore 1% in. larger than the standard 
size. Packing rings are kept in stock which are cut to a 
suitable diameter for any of the standard sizes of bushings 
The thickness of the rings is made correct for a running fit 
in the piston valve grooves. 

Good practice indicates that piston rings should be from 
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.002 in. to .004 in. less in thickness than the piston grooves. 
It is evident that where the rings are machined to the proper 
diameter they will fit correctly bored bushings without wait- 
ing for the wearing in process. With proper measuring in- 
struments and boring bar heads the diameter of packing 
rings and the bore of piston valve bushings can readily be 
made entirely interchangeable. 


Boring Bar Heads 


It is the practice in some shops to make use of the non- 
adjustable boring bar heads when boring piston valve bush- 
ing while in place in the valve chamber. A separate head 
is used for each step size of bushing, which multiplies the 
number required. However, their cost is comparatively low, 


-Gage 


CLASS 000 


Fig. 4—Solid Gage Used to Measure the Limits When Making New 
or Repairing Old Piston Valve Spools 


and considering the saving in time when boring the bush- 
ings and also the saving as a result of interchangeability, 
these heads are'a good investment. 

These heads, which are generally used on the regular 
commercial cylinder boring bars, are made in a number of 
forms, one of which is shown in Fig. 3, which shows two 
sets of two cutters set 180 deg. apart. The cutters are held 
by set screws, to guard against accidentally shifting. Liners 
are placed at the bottom of the cutter sockets in which the 
cutters are held. As the cutters are sharpened, additional 
liners are made use of to compensate for the decreased 
length of the tools. Previous to grinding, it is the practice 
to set the cutters outwards a sufficient amount to allow for 
the grinding. The head is then placed on an arbor and the 
cutting tools are ground on a cylindrical grinding machine 
similar to sharpening milling cutters. The measurement 
over the second or finishing cutters is to the exact size re- 
quired, such as 12 in. and 14 in. The leading or roughing 
cutters are ground about .010 in. smaller, such as 11.990 
in. and 13.990 in. The size over the cutters is measured 
with micrometers. 

The advantages of non-adjustable cutter heads when 
compared with adjustable heads where the tools must be 
set for each size, are that the cutters are sharpened in tool 
rooms where the men are accustomed to close work; time is 
saved in the erecting shops and engine houses by eliminating 
tool setting and, principally, accuracy of the bore is insured, 
which makes interchangeability possible. While measuring 
devices in connection with the boring heads are only sec- 
ondary, the accuracy of grinding is very essential in order 
to obtain the desired results. 

When blanking out piston valve packing rings, in a nuth- 
ber of shops it is the custom to rough turn the outside suz- 
faces. The bore and width, however, are made to the re- 
quired dimensions. After completing the blanking out 
operations, the rings are cut, compressed so the openings are 
reduced to about 1/16 in., and while in the state of com- 
pression, are clamped on their sides in a special arbor. The 
rings are then turned or ground to the required diameter. 
Tae measurements of the diameter are made with outside 
micrometers in order to insure accurate workmanship and 
interchangeabilitv. The width, at the time of machining, 
is measured to good advantage with micrometers. The lat- 
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ter Jimits, as mentioned above, are between .002 in. and .004 
in. less than the width of the groove of the piston valve. 


Gages for Piston Valve Spools 


Piston valve spools generally wear on the end surfaces 
which rest against the packing rings. This makes it neces- 
sary to refinish these surfaces which reduces the distance 
between the packing rings and, sooner or later, a point is 
reached where the valve will not function properly owing 
to this reduction. When making repairs, the spools, when 
only slightly worn, are refaced, or, if too short, the original 
length is restored by autogenous welding or by welding 
sheet metal rings to the end surfaces, after which they are 
faced to the original length. In order to govern the kind 
of repairs required for each valve, limit gages have been 
used to good advantage. 

The amount of limit allowable has not been clearly de- 
fined and will naturally vary with different classes of power 
and individual opinion. It is, however, a question if a 
valve spool 1/32 in. less in length than the standard will 
not affect the operation of the locomotive, and this is men- 
tioned as a limit to govern the amount a spool can be faced 
at the time of making repairs. When making new spools, 
or where spools are built up on their ends, without calling 
for too close and expensive workmanship, they are readily 
faced to a limit not exceeding .002 in. plus or minus. In 
other words, a new spool having a nominal length of 2+ 
in. can be between 24.002 in. and 23.998 in. in length, and 
when refaced is between 24.002 in. and 23.968 in. long. 
To govern these limits solid gages are often used. Fig. 4 
shows a form suitable for this purpose. Three are required 
for each class of spool which are the maximum and mini- 
mum for new and built up spools, and the minimum for re- 
paired spools. This often makes it necessary to provide 
a number of gages. However, when making new spools or 
repairing spools, the workman, having the limit gages as a 
guide, will eventually produce a more uniform distance 
between the packing rings and correspondingly better work- 
ing valves. As a substitute for the numerous gages men- 
tioned above the sliding micrometer can be used to good 


Fig. 5—Gage for Measuring Packing Ring Space in Piston Valve 
Bull Rings 


advantage. When using this instrument printed instruc- 
tion should be placed in the hands of the workmen 


Bull Rings 


When making or repairing bull rings it is quite important 
that the packing ring space shown in Fig. 5 at C and D 
shall be correct in order that the rings may move freely and 
without an excessive amount of side play. The solid gages 
shown in Fig. 5 have proven very satisfactory for this pur- 
pose. The distance from surfaces C to D on the gage agree 
exactly with the width of the packing rings. For 14-in. 
packing this dimension is exactly that amount. In operation 
the gage is placed on the outside of the bull ring. When in 
this position errors as small as .001 in. are readily detected. 
The gage shown at B is for measuring the overall width 
of bull rings. Two of these gages constitute a set, one for 
the new bull rings and a second having an opening agreeing 
with the allowable decreased width such as used for re- 
paired parts. 


Advantages of Gages and Measuring Devices 


_ By providing the workmen with suitable gages it has been 
found that they will readily machine the various parts of 
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the piston valves to the limits called for without consuming 
an increased amount of time, and, as the parts are all in- 
terchangeable, the valves are assembled without individual 
fitting with the corresponding reduction in time. By bor- 
ing piston valve bushings to step sizes, the valves become 
interchangeable with the bushings, and as a result the valves 
may be repaired in quantities and kept in stock. One of 
the advantages well worth mentioning is that of allowing 
the correct amount of side play for the packing rings when 
assembled in the valves which is readily obtained by the 
interchangeable manufacture or repair of parts. 


Cleaning Out Air Pumps 


AN effective device for the periodical lying out of air 

pumps, used at the Albuquerque enginehouse of the 
Atchison, Topeka & Santa Fe, is shown in Figs. 1 and 
2. In order to maintain these air pumps in efficient opera- 
tion it has been found necessary to clean the air cylin- 
ders thoroughly once in three months. This cuts the old oil 
and lubricant from the air cylinder walls and to a certain 
extent at least removes the carbon which has formed in air 
ports and passages. The benefit of this cleaning operation 
was found to be sufficient to justify removing the air pumps 
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Fig. 1—Apparatus for Cleaning Out Air Pumps 


at three months’ intervals but by means of the apparatus 
illustrated in this article, the cleaning operation can now be 
performed just as well without removing the pump from the 
locomotive. 

Referring to Fig. 1, the construction of this simple appa- 
ratus may be described as follows: An oil barrel 29 in. in 
diameter by 42 in. long is mounted on a pair of truck wheels 
with handles for convenient movement about the enginehouse. 
Pipe A extending nearly to the bottom of the barrel, is welded 
into the top head to make an air-tight joint and arranged 
with suitable pipe connections and a Barco joint, enabling 
the pipe to be connected to both inlets of the air pump. The 
small 34-in. globe valve at the right of pipe A is for the 
admission of steam to heat the water and lye solution. The 
air pump discharge is piped to the middle of the barrel as 
shown. A cap for filling is welded in the top head of the 
barrel and a 1)4-in. globe valve for cleaning out is pro- 
vided at the bottom. The appearance of this apparatus after 
being connected up ready for operation is shown in Fig. 2. 

In operation, the barrel is filled perhaps two-thirds full of 


a solution of lye and water which is heated and kept hot 
by steam from the blower line through the 34-in. globe valve. 
The air compressor being started, this cleaning solution is 
drawn through the air inlets to the low-pressure cylinder. 
It passes to the high-pressure cylinders and is discharged 
back into the barrel where sediment and foreign matter settle 
to the bottom. A comparatively short operation of the pump 


Fig. 2—View of the Clean-Out Tank in Operation 


suffices to clean the air cylinders thoroughly, after which a 
supply of good, clean lubricant will again place the air pump 
in condition for efficient operation with greatly increased life 
of piston packing rings, and cylinder bushings. 


Pitting and Grooving in Boilers” 


N some districts in the United States and Canada, it has 

been found that corrosion, as evidenced in the pitting of 
flues, and the grooving of fireboxes, is a serious embarrass- 
ment in the maintenance of locomotive boilers. 

The writer has had some experience of a general nature 
in these matters and has taken advantage of the opportunity 
of consulting with those who have had much to do with them. 

Boiler metal corrosion is merely oxidation of the iron or 
its solution in water. Pure water will dissolve iron to some 
extent. That is the reason that absolutely pure water is not 
best boiler water. The presence of a little lime, in otherwise 
pure water, is frequently found to be a safeguard against this 
action and is, therefore, desirable. 

The fact that this corrosion is evidenced in pits, of 
grooves, is due to lack of homogeneity in the metal of the 
parts affected. In other words, the boiler metal is not just 
alike in its qualities throughout its area. No commercially 
used iron can be pure, and steel is adulterated iron. If the 
other chemical elements used are not evenly distributed, we 
have metal of different tendencies at different points. 

If absolute homogeneity were possible and were secured 
there would still be corrosion, under some conditions, but nal 
in the form of pits or grooves and not for the three causes 
which are given below. . 


Causes 


It is found that pitting and grooving take place in con- 
nection with the use in boilers of three distinct general classe: 
of water evaporated, as follows: 1, pure water; 2, wate? 


*Abstract of a report presented at the convention of the Master Boter 
Makers” Association, held at Chicago, May 20 to May 23, 1924. 
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containing acids; 3, water containing alkaline salts, such as 
sodium sulphate, in excessive concentration. 

Pure Water—lIt is a surprise to many to learn that abso- 
lutely pure water is not a good boiler water. Iron dissolves 
to some extent in pure water, and more rapidly in rain water, 
which is usually considered pure water. This is a fallacy, 
as rain picks up all sorts of impurities on the way down. 
Natural waters which contain small amounts of lime, as an 
impurity, are the best boiler waters. 

Water Containing Acids—Mine waters usually contain 
sulphuric acid and since such water has to be pumped to 
clear the mines, it is frequently made use of for boiler sup- 
plies. Salt water frequently shows up hydrochloric acid 
(produced by reaction). This is met with by railroads near 
seashores and sometimes inland. The effect of either of these 
acids is to produce more or less rapid corrosion of the metal 
of the boiler, by acid solution. 

Water Containing Alkaline Salts in Concentration—W here 
waters are very hard in sulphate scale and where a soda ash 
treatment is used to reduce this scale, sodium sulphate is a 
product of the reaction. This salt remains in solution in the 
boilers and concentrates as steam is evaporated off. This 
concentration seems to furnish the electrolyte for galvanic 
action, which means decomposition by stray electric currents. 
These currents travel between points of different electric 
potential always in the same direction and they carry off the 
metal with them. 


Prevention 


There being three general reasons for corrosion, as given 
above, it will be necessary, in attempting to prevent the con- 
dition, to first decide upon, and classify, the cause. 

Any water which causes corrosion should be abandoned, 
if possible, and substituted with better water supplies. That 
is always the first consideration in attempting to improve 
boiler conditions. If it is impossible to get waters which are 
satisfactory in their natural state, then steps must be taken 
to change the nature of the waters which it is necessary to 
use, and which are troublesome. It would be best, however, 
to again call attention, at this point, to the secondary cause 
for pitting and grooving, dependent upon a general corro- 
sive condition. 

If boiler metal were entirely homogeneous; that is, if it 
were possible to have flues, for instance, with the metal ex- 
actly alike throughout their area, corrosion would not take 
the form of pitting, because if the reason for corrosion is 
acid action, it would be uniform throughout, and the flues 
would slowly dissolve away, in uniform manner. If, how- 
ever, the cause of the corrosion is galvanic action, electrical 
couples would not be formed at different spots and again 
there would be no pitting, and in fact, in all cases, there 
would be very little corrosion of any kind. Therefore, un- 
der the subject of prevention, we must first consider metal 
quality. 

It is generally believed that charcoal iron is more 
homogeneous than steel and that iron tubes are, therefore, 
more resistant to corrosion than are drawn steel tubes. 
Whether or not this is true, the writer is not prepared to say. 
It would seem as if steel could be made as homogeneous as 
iron and it is evident that if it were so made, it would be 
just as good. 

Generally speaking, it is theoretically easy to draw con- 
clusions as to the cure for corrosion in that the causes are so 
simple. The remedies suggest themselves when the causes are 
determined. In practice the matter is just a bit more difficult 
to handle in some cases. Acid action is stopped by alkaline 
neutralization. Galvanic action may be reduced by changes 
in the method of treatment, to prevent the concentration of 
sodium salts in the boiler, or by adding chemicals which will 
change its nature. Pitting and grooving can be reduced by 
obtaining more homogeneous metal. 
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Relative to the treatment of water, the railroad with 
which I am connected (C. I. & L.) has used polarized mer- 
cury chemicals for several years, and it is believed that this 
is one of the reasons why we are so little troubled with 
pitting and corrosion. In mine waters which we use in 
southern Indiana, acid action is prevented by the alkaline 
agents in this treatment. In other districts, notably the terri- 
tory surrounding Lafayette, Indiana, at which point we are 
forced to use more and harder water than at any other single 
point on the line, the soda ash treatment was used several 
years ago, and abandoned on account of the necessity for 
using a very heavy treatment, to reduce all of the scale form- 
ing impurities. This caused foaming and probably was the 
cause of pitting, in that we had that condition, to some extent, 
in our boilers, indicating galvanic action. 

The boilers operating in this district are using ibe mercury 
chemical treatment of somewhat different formula, from that 
used in the mine region. The mechanical action of the 
mercury assists the chemical action, so that the chemical 
treatment is never heavy enough to produce any great con- 
centration of sodium salts in the boilers. 

Moreover, it is noted that where this material is used 
ihere is a surface coating of a black glassy nature on the 
heating surfaces. This, I am advised, is a mercuric oxide of 
iron and is a good conductor of electricity. It seems logical 
to believe, therefore, that any lack of homogeneity in the iron 
is, to some degree, at least, offset by this surface coating 
which furnishes a pathway for the stray. currents generated 
in the boiler; in other words, it makes a homogeneous surface 
or non-homogeneous metal, and that is all that is necessary 
under these conditions. 

We are now getting very good flue mileages averaging 
around 75,000 miles for all classes of engines, and fireboxes 
are giving us proportionately good service. This is in what 
we are told is the hardest water district in the country. 

This report was prepared by a committee composed of 
Lewis Nicholas, chairman; H. V. West and F. J. Howe. 


Discussion 


It was generally agreed during the discussion that pitting 
and grooving was not confined to one place. The degree and 
extent of this deterioration varied according to the chemical 
content of the water used in the boiler. It was thought that 
the problem was one for the chemist to solve. The prevention 
of pitting could be accomplished through the use of the proper 
chemicals determined by a thorough chemical analysis of the 
boiler feed water. 


Locomotives in the Shops of Messrs Sir W. G. Armstrong, Whit- 
worth & Co., Ltd., Manchester, England, Awaiting Shipment to 
l india. 


Time Element Vital in Modem Blacksmith Shop 


Master Blacksmiths in Convention at Chicago Discuss This and 


Other Important Phases of Their Work 


NE of the points brought out by the railroad master 
blacksmiths in convention last month at Chicago was 
the pressure under which they now work in meeting 

the time limits set on blacksmith work by short locomotive 
and car schedules. Corners must be cut and a full comple- 
ment of modern shop machinery used in conjunction with all 
the modern welding processes and carefully trained operators 
in order to. prevent cars and locomotives from being delayed 
in repair shops, waiting for blacksmith work. 

While the modern blacksmith foreman has been largely 
relieved of the responsibility of frame making, his problem 
in repairing frames is greater now than ever. His duties in 
manufacturing tools and formers, dies and machine forgings 
have also increased. The program of this year’s convention 
dealing with all of these and other subjects was highly in- 
structive. .It is to be regretted that only about 90 members 
of the association attended and benefitted by the reading of 
the papers and the subsequent discussion. Some of the 
papers presented at this convention will be abstracted in this 
and later issues of the Railway Mechanical Engineer. 

The International Railroad Master Blacksmiths’ Associa- 
tion decided to hold its 1925 convention in Cleveland. The 
following officers were elected for next year: President, J. J. 
Egan, N. Y., N. H. € H., New Haven, Conn.; first vice- 
president, H. W. Loughridge, P. & L. E., McKee’ s Rocks, 
Pa.; second vice-president, C. H. Nutter, B. & M., North 
Billerica, Mass.; secretary, W. J. Mayer, Michigan Central, 
Detroit, Mich. l 


Frame Making and Repairing 
By J. H. Chancy 


Blacksmith Foreman, Georgia Railroad, Augusta, Ga. 


The steel foundries have relieved the smith foreman of 
what was in former years a great task, namely, that of frame 
making. Today, the smith foreman has as one of his major 
problems the task of repairing locomotive frames. More- 
over, as blacksmith foremen we are required to do this work 
in a much shorter time than in the past. when repairs were 
made in the smith shop. Considering the time allowed to 
get a locomotive back in service with proper repairs made we 
frequently find ourselves confronted with problems in run- 
ning repairs that are indeed trying. In coping with these 
problems we need all the modern welding processes, one of 
which is- usually best suited to the particular conditions 
accompanying each welding job. 

On the Georgia Railroad we use the Thermit, oxyacety- 
lene and electric processes. We find all of them successful 
when experienced operators are used in performing the work. 
If I were called upon to name the best process I would pre- 
fer naming the best operator. 

We may have all overlooked to a certain extent the im- 
portance of properly trained operators for making welds with 
these new processes. 
criticized for this oversight because we ourselves were in- 
experienced. In the old way of taking care of frame repairs 
the foreman ran no risk whatever in assigning it to his most 
capable and experienced men and in seeing that ample help 
was available. Many times he would take part himself 
when necessary. In those days success was certain but the 
same is true of the new processes of welding and I believe 
with the proper interest used in training our operators we 
are sure to realize our fullest expectations. 


Perhaps we are not to be too severely. 


Appreciation should be accorded to the instructors in 
these new welding processes who from time to time have 
given us the benefit of their experience and faithful efforts. 
Not only have they helped instruct our men but in many 
cases they have given their own services and performed par- 
ticularly difficult welding jobs themselves. 


- Carbon and High Speed Steel 
By G. W. Kelly 


Blacksmith Foreman, Central Railroad of New Jersey, Eliza- 
bethport, N. J 

The subject of carbon and high speed steel is such a broad 
one that this paper must be limited to the general application 
of these steels to shop use. Tool steel is one of the most 
important materials which come under our supervision. The 
writer will not attempt to compare the usefulness of carbon 
and high speed steel. The fact that a high degree of skill is 
required to get the best results from carbon steel has caused 
it to be superseded by high speed steel for many uses. For 
some kinds of work, however, carbon steel is equal and 
even superior to any high speed steel, provided it is dressed 


Dies Used In Forging Smoke Arch Braces 


properly and receives the proper heat treatment. For high 
speed work, however (and more and more of car and locomo- 
tive work has moved into this class), high speed steel is 
required to hold the temper under the heat conditions attend- 
ing high speed operations. 

Each year steel makers discover new alloy steels which are 
welcome in the blacksmith shop. This may be due to keen 
competition among the steel manufacturers but the result is a 
non-deforming steel which gives a uniform product by oil or 
air hardening. Such a product is particularly satisfactory in 
making reamers, taps, punches, dies, hard die blocks for forg- 
ing machines and drop hammers and all hot working die 
blocks. 

It is the writer’s experience that, wherever possible, steel 
should be ordered cut to the proper lengths and annealed. 
In this way it is possible to route steel from the receiving 
department into the toolroom. In any case, the less forging 
steel received in the shop, the better. Steel may be forged at 
a higher heat than a hardening heat but it must then be 
annealed. The hardening and tempering thereafter are heat 
treating operations and in themselves form a broad subject. 

The steel makers know their steel best, and give explicit 
instructions for the handling of their products. A study of 
their literature by careful workmen usually brings satisfac- 
tory results. To get uniformity of product in finished tools 
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we must have uniformity of steel and uniformity of opera- 
tion throughout. To insure the same stock, great care should 
be exercised in marking each end of the bar at the steel 
mill. Labels are often made illegible in shipping. Each 
bar should be marked on each end. 


Smoke Box Brace Dies 


One of the odd shaped forgings on locomotives which 
occasionally break and require renewal is the smoke box 
brace. The dies illustrated were developed at the Eliza- 
bethport shops for making this forging, the operation being 
plainly shown in the illustration. Two and one-half inch 
round iron is used. After the iron is cut and bent over as 
illustrated, a soft heat is taken and the smoke box brace 
formed in one stroke of the machine. A five-inch Ajax 
forging machine is used for this operation. 


Frame Sections Made of Scrap Axles 


By W. F. Keller 
Blacksmith Foreman, Michigan Central, Jackson, Mich. 


Frame repairing on locomotives such as are going through 
railroad shops today is interesting work to all concerned 
due to the size of the frame and the necessary sections to 
be made and applied with the use of autogenous welding. 
The great feature in this connection is the cost of securing 
the necessary material for these sections, and the foreman in 
charge can ‘use only the resources at hand. He must either 
buy bloom iron, or shingle the scrap and then slab it into 
billets large enough to make the parts wanted. 

In the selection of this scrap we find that iron axles, 414 
in. by 8 in., piled three wide and three high in their round 
state and welded into a billet as illustrated, can be drawn 
out into 12 in. square billets of good iron at a much smaller 
cost and in one-half the time required in getting the same 
material by the shingling process. 


Method of Handling Car Axles While Belng Drawn Out Under a 4-ton Hammer to Form 12-Inch Square Billete 
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The axles are piled on horses inside of two yokes which 
keep them in shape until the straps of light iron are applied 
around the journals. This keeps them from spreading in 


the furnace while they.are being heated. A special pair of 
tongs has been made for the purpose of handling the axles 
in and out of the furnace and under the hammer until the 
first end of the pile is welded. The pile is then picked up 


Frame Sections Made From Axie Steel Billets 


from the horses with the tongs, allowing the two yokes to 
remain on the horses. A third yoke, placed over the top of 
the pile just outside of the door while the axles are being 
heated, helps to keep the pile straight and square until the 
first end is welded. When heated properly the pile is taken 
out under the hammer and one end of almost half the length 
of the pile i is welded and squared up in a pair of BV-blocks. 
The pile is then turned around and, with a pait of tongs 
that will take 12 in. square, the end to be welded i is charged 
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in the furnace, heated and welded without any further 
preparation. 

In this operation a four-ton steam hammer and a two- 
door, 5-ft. by 8-ft. furnace are used. In eight hours we can 
weld four of these piles of axles which will give 14,400 1b. 
of iron in billet form of a quality very satisfactory for forg- 
ing purposes. | 

Nine years of this practice has demonstrated that we can 
produce good iron very much cheaper and in less time than 
by any other method we have tried. Some of the frame 
sections made of these billets are shown in another illustra- 


_ tion. 
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longer ask, Can it be done? 


“Way. 


due to preparation rather than to the operator's skill. 


Autogenous Welding 


By Joseph Grine 
Blacksmith Foreman, New York Central, Depew, N. Y. 


Autogenous welding has long since passed the experi- 
mental stage and has come to have a permanent standing in 
every day of business so far as the metal trades are con- 
cerned. It is no longer considered impossible to make any 
class of metal or mechanical repairs with the electric or 
acetylene welding method. The only factor that enters 
Seriously into present day calculation is production. We no 
But rather, How long will it 
take to do it? The answer to this question does not concern 
itself so much to the actual repair as with the preparation 
of the work previous to welding. For that reason this article 
deals more with the preparation of the work than with the 
actual repairing. | 

The main saving, it can be plainly seen, must be con- 
trolled by the amount of time and material saved in making 
the repairs. Thus in an earlier period it was the usual cus- 
tom to remove the metal adjoining the breakage in any 
damaged: member until the opening was approximately 45 
deg. on a side or 90 deg. altogether. Today the opening is 
made only 60 deg. The saving in metal to be replaced can 
readily be seen and appreciated. Frames on locomotives that 
formerly took 10 to 13 hours to weld are now repaired in six 
to nine hours and apparently better welds are being made. 
They stand up longer and are neater and cleaner in every 
In the earlier days 12 in. an hour was considered 
fair speed for a good welder on locomotive boiler patches. 
Today we have operators that can easily produce 36 in. of 
side sheet welding without undoing the exertion. This is 
Side 
sheet seams are fitted closer and the edges are not so sharply 
beveled, thus reducing the space to be filled and at the same 


‘time giving a heavier welding surface to withstand the heat 


of the arc. 

In many cases where continuous failures at any given point 
proved chronie, we have adopted the practice of removing a 
considerable area adjoining such breakage and applying a 
forging of the shape and size of the removed portion, weld- 
ing it in on each end. This of course means double the 
welding at the time but as failures seldom recur after such 
treatment the consequent saving more than offsets the cost. 
‘There is little discussion at the present time concerning the 
various methods of making welds on any portion of a locomo- 
tive as most plants have established a method of their own 
to handle their particular class of work. Flue welding is 
possibly the only exception. Practically any method of flue 
welding as far as the preparation of the flue is concerned 
may be successfully accomplished by any careful operator 
except when water is in the boiler. 

The temperature of welding metals at the time of applica- 
tion and of water at any time or temperature are so far apart 
that the hottest water has a chilling effect on the metal. 
Flues welded to a dry sheet will last as long as those applied 
with a water. Try a set. There is but one fair test to all 
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things. Does it, work? If not, all the theory of the ages 
proves nothing. / The argument aginst welding a dry sheet 
of flues hinges on the fact that tHe flue sheet is heavy and 
the flue is lighf. No one seems td consider that the heating 
of the flue can be controlled by the operator. The 
amount of heat applied to a flue feed is just enough to cause 
it to unite with the welding metal. The highest point of the 
arc is concentrated on the sheet; the side radiation takes care 
of the feed. Our flues are dry welded and give the service 
that it is estimated they should, and more. 

The human element is today our greatest problem—the 
training of men to do work as it should be done; training 
them to improvise to attempt things and methods for them- 
selves, regardless of the fact that they may fail; trying to get 
workmen to have confidence in themselves and reduce the 
need of constant supervision. 
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Bracket and Post for Holding Lathe 
Steady Rest 


By J. Robert Phelps 


Apprentice Instructor, Santa Fe Shops, San Bernardino, Calif. 


"THE illustration shows a convenient and easily arranged 
method of keeping a lathe steady rest off the floor which 
permits the floor readily to .be kept clean. The bracket 


which holds the steady rest is made by bending a piece of 
%-in. by 3-in. iron at right angles, and then electric welding 
on a piece of 3g-in. round iron at one end to make a pocket 
114 in. wide by 3% in. deep by 234 in. long for the top or 


A Simple Method of Keeping Steady Rest Up Off the Floor 


center bar of the steady rest to set in. It is then ready to 
bolt in place to receive the steady rest. 

The pocket is electric welded to a piece of 1-in. by 3-in. 
channel iron, which is then set in cement. This gives a 
very rigid, light frame for holding the steady rest. As the 
average lathe steady rest is not a very pleasing object to 
look at when laying on the floor or in a dirty corner, this 
arrangement will do much to help the appearance of the 
shop. 
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Gridley Multiple Spindle Chucking Machine 


machine capable of machining within precise limits 
numerous first and secondary operations in the shape of 
forgings and castings, the National Acme Company, Cleve- 
land, Ohio, has lately added to the Gridley line a new model 
four-spindle machine of unique design. The basic design 


p J” meet the increasing demand for a production automatic 


Gridley Chucking Machine with Mechanically Operated Chucks 


cf the Gridley multiple spindle bar machine is followed in 
the chucking machine. The latter also contains the Gridley 
turret arrangement, consisting of a spindle carrier with the 
turret slide on an integral stem, as well as the Geneva stop 
revolving mechanism. 

The outstanding feature of the new machine is the chucking 
mechanism. This is built around the standard air chuck 
which has for many years been used in connection with 
Gridley single spindle automatics designed for chucking 
work. Mounted on the rear of each spindle is an air cylinder, 
the piston of which operates the draw bar back and forth. 
Behind the air cylinder is a four-arm spider casting fastened 
to, and revolving with, the spindle carrier. At the center of 
this spider is a swivel connection to which the hose from the 
shop air supply is coupled. From the point of this connec- 
tion radial ducts pass through the four arms of the spider 
to the valve chambers. The valves themselves are revolving 
discs which in gripping position turn compressed air into 
the front of the cylinder to close the chucks, and in releasing 
position turn it to the rear of the spindle to move the piston in 
the opposite direction and open the chucks, at the same time 
releasing the pressure from the opposite end of the piston. 
The air enters the cylinders through swivel connections on 
their axes, which, in order to allow for any floating motion, 


are connected with the valves by heavy rubber tubing. The: 
rotary valves are actuated by plunger racks sliding parallel 
to the spindle, and meshing in pinions on the valves stems.. 
These plungers are normally kept pushed to the rear by coil- 
springs, and while in this position hold the air pressure in: 
the front of the cylinders, thus keeping the chucks closed. 


This machine is designed so that one at a time its spindles ` 
are automatically stopped for loading, while the other three; 


continue to run. When a spindle comes into the lower rear 


position, termed the fourth position, thist mechanism comes’ 


into play to bring the spindle to a standstill, so that the 


finished work may be removed from the chuck, and a blank. 


piece substituted. 

This mechanism is very simple in construction. 
sists of a special spindle gear free on the spindle, with a cone 
clutch seat in a large hub at the rear. Keyed to the spindle, 


Spindles Equipped for Mechanical Chucking Where Alr is Not Used 


and fitted into this cone clutch seat is a bronze clutch ring. 
Behind this clutch ring there is a special finger holder in 
which are pivoted three operating fingers, the front ends of 
which bear against the chamfered rear face of the clutch ring, 
while the rear ends work in conjunction with a clutch operat- 
ing spool. Both finger holder and spool are keyed to revolve 
with the spindle. As the clutch operating spool is pushed 
forward, it spreads the fingers which in turn react upon the 
clutch ring to seat it into the spindle gear, thus driving the 
spindle. When the spool is withdrawn, the fingers collapse, 
and a set of spring plungers within the spindle gear unseat 
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the clutch ring, which disconnects the spindle gear from the 
spindle, and when the spool is withdrawn, its rear face 
bears against another set of spring pins in the back of the 
air cylinders which act as brakes to bring the spindle to an 
immediate standstill. 

When any spindle comes into the fourth position, the 
following action takes place. A cam on a drum at the rear 
of the machine comes into play to move back a slide which 
in turn withdraws the clutch operating spool and stops the 
spindle containing a finished piece of work. As soon as the 
spindle stops, another cam on the same drum acts to move 
forward a similar slide which pushes down the plunger of 


Spindles Equipped with Individual Connections from the Main Air 
Line for Automatic Air Chucking 


the valve mechanism and so releases the work, which either 
falls out or is removed by hand. The spindle remains 
stationary with the clutch open, for a sufficient length of time 
to allow loading a new piece into the chuck. The cams con- 
tinue their action by releasing the valve plunger which causes 
the chuck jaws to close down firmly on the work. As soon as 
this occurs, the other set of cams moves the clutch spool for- 
ward, starting the spindle, and the machine indexes. 

While the loading operations are going on in fourth posi- 
tion, the other three spindles are running, and their tools are 
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working, so that no productive time is lost. As the operator 
will be located at the rear of this machine, the lever for en- 
gaging the feed is extended so that it may be operated from 
either front or rear. On setting up the machines, the air 
chucks can be operated in any position by a wrench on the 
squared ends of the valve stems beyond the pinion. This 
makes it possible to remove work for examination at any 
stage of machining. 

In the mechanically operated chucking machine, the air 
cylinders are replaced by a special finger holder and cush- 
ioned reaction plate actuated by a second spool similar to 
that used in conjunction with the clutch. The finger holder is 
mounted upon the draw bar of the chuck behind the end 
of the spindle. In front of this, and screwed to the end of 
the spindle is the reaction plate which is a double disc made 
up of a hardened member against which the fingers bear, and 
a second disc which carries this upon springs. The finger 
holder and these two discs are tied together by bolts, the 
hardened member being free to slide upon these bolts between 
the other two members. A number of stiff springs in sockets 
in the member screwed to the spindle keep the hardened disc 
ciightly separated from its mating member. 

The spool which operates the chuck is actuated by cams 
on the rear drum of the machine and slides upon the spindle 
just in front of the cushioned reaction plate. When it slides 
to the rear, it spreads the fingers which extend through the 
slots in the reaction plate. As this takes place, the short 
arms of the fingers react upon the face of the hardened disc 
which up to a certain point ordinarily pulls the finger holder 
back, moving the draw bar with it and closing the chuck. 
When the piece to be chucked is irregular, the cushion springs 
will come into play, toward the end of the closing action 
of the fingers and will allow the hardened disc to depress 
slightly. This takes the place of the elasticity of the air and 
insures firm chucking without the possibility of crushing the 
work or straining the mechanism. 

The draw bar is constantly pressed toward the spindle nose 
by a heavy coiled spring in a pocket in the rear end of the 
spindle which tends to open the chuck when the fingers col- 
lapse. This is not depended upon, however, but a positive 
opening is insured by a slide similar to that which opens the 
air chucks. This slide is actuated by a cam on the drum at 
the rear and carries an arm which presses down upon the 
end of the draw bar extending beyond the finger holder. 
Adjustment of the chuck jaws through their entire range 
is provided by nuts upon the rear end of the draw bar behind 
the finger holder. The largest chuck which this machinc will 
swing is 614 in. in outside diameter with a chucking capacity 
of 414 in. In special cases, a tool slide feed of five inches is 
available. 


Mounting and Demounting Wheel Press 


MOUNTING and demounting wheel press adaptable 
A to railroad car shops has been developed by the 
Chambersburg Engineering Company, Chambersburg, 
Pa. The predominating features of this press are its sim- 
plicity of design, ease of control, low cost of operation, few 
moving parts, stationary beams and the single motor drive. 
The press is designed to handle car wheels and will force 
both wheels on or off an axle, simultaneously or one at a 
time. The press is automatic in its operation. It is espe- 
cially designed for severe duty and to reduce maintenance 
and repairs to a minimum. The cylinder beams and the 
end resistance beam are open hearth steel castings and the 
cylinders are copper lined. The tension bars are steel forg- 
ings and the pump body and valves are made from solid 
steel, 


All the beams are stationary and are provided with large 
bases, so that the press can be bolted direct to the concrete 
foundation. All the necessary adjustments for pressing on 
or off the wheels are made by small, light forcing blocks 
and sleeves suspended from a trolley. The cylinder beam 
at the right hand end contains the ram for pressing the 
wheels on their axles. The center beam is used for pressing 
wheels off their axles. This beam contains four rams, two 
for each right and left crosshead, the rams for each head 
being on a diagonal axis passing through the center of the 


press. The rams have a long bearing in the beam and are 


provided with safety valves so that when the plungers reach 
an outward stroke of 12 inches, the valves blow off, prevent- 
ing over-travel. The resistance beam at the left hand end, 
which takes the thrust when forcing the wheels on or off 
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is provided with a removable steel facing head. It is re- 
cessed to permit long shafts to be readily handled in the 
machine. 

Two independent pumps mounted in one body are at- 
tached to the right end beam. They are driven by a com- 
mon eccentric shaft with a six throw eccentric. Each pump 
has two plungers 34 inch in diameter and one plunger 134 
inch in diameter by 6-inch stroke. The eccentric shaft and 
plungers run continuously from a motor mounted on the 


Chambersburg Wheel Press Adaptable to Railroad Car Shops 


press. When the conveniently located operating valves on 
the front of the press are open, the discharged water is by- 
passed to the supply tank. When either of these valves is 
closed, the discharged water is forced either to the right or 
left hand plungers of the center cylinder beam for demount- 
ing wheels. Stop valves in the pipe control the discharged 
water for the right cylinder beam and when these are set, 
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the water is forced to this cylinders for mounting wheels. 
The large plungers of each side of the pump have a release 
valve so that when a pressure corresponding to about 100 
tons on the rams is applied, these release valves open and 
by-pass water from the large plungers. The small plungers 
continue pumping until the maximum tonnage is reached, 
when a second set of release valves opens, preventing an 
excessive pressure. The valve trips are provided on the 
pump so that a variety of speeds can be obtained on the 
rams. 

The rams are all made of close grained charcoal iron, 
turned and finished with a rolling process, thereby giving 
them a surface which resists the corroding action of water 
and keeps them smooth and polished. The inside end of the 
rams is provided with cup leather packing of improved 
design, arranged with a spring ring to prevent the collapse 
of the leather and loss of water when the ram is returning. 
Heavy counterweights are used for the pullback. They are 
connected to rams with wire ropes running over turned 
sheaves, thus assuring their rapid return. The right and 
left hand demounting crossheads, to which are attached the 
rams of the center cylinder beam, are open hearth steel cast- 
ings and are provided with removable yokes. 

Two assembly trucks on a track and a screw jack are 
furnished for use in loading and unloading the machine. 
They are equipped with grooved cups to suit 33-inch, 36- 
inch, and 38-inch wheels. 

The presses are arranged for either belt or motor drive, 
as may be desired. When run by motor, a 20-hp. motor 
hunning at 900 r. p. m. is required for the 200-400-ton 
press; a 30-hp. motor running at about 900 r. p. m. is 
necessary to drive the 400-600-ton machine. In both cases 
if direct current is used, the motor must be compound wound. 
A guard completely covering the gearing is furnished with 
motor-driven machines. 


Tn-Way Universal Horizontal Boring Machine 


HE Universal Boring Machine Company, Hudson, 
Mass., introduced the first tri-way boring machine, 
which was fully described in the January, 1922, issue 

of the Railway Mechanical Engineer. It was designed with 
a 414-in. boring bar, which restricted the spindle speed to 
200 r.p.m. In order to overcome this restriction the same 
company has recently introduced a boring machine with a 
2'4-in. boring bar which gives a range of spindle speeds 
from 16 to 650 r.p.m. This provides for slow speeds for 
heavy milling and high speeds for light drilling. 

. The tri-way bed has three flat ways; the one in the front 
and the one in the center furnish guiding surfaces, and the 
one on the back supports the long carriage. It is rectangular 
in shape and is thoroughly ribbed and braced so as to pre- 
vent springing, even if it should happen to be placed on a 
poor foundation. A coolant system is provided and the top 
of the bed slopes to the head end, allowing the coolant to 
run down into the settling chamber at the end of the bed. 
From the settling chamber the coolant fluid overflows into 


another chamber, from which it can be pumped through - 


suitable piping to the work. In addition to this, the new 
machine contains an oil pump in the head which is geared 
to the spindle and the drive shaft. This provides a spray 
of oil for all the gears in the head. The spindle gear 
box and the head is provided with a sight feed oil gage. 
The head is similar to previous models, but is provided 
with a slow hand feed for the boring bar, and a lever for 
throwing in the high boring bar speeds. The boring bar 
reverse lever has been placed on the spindle box instead of 
on the head. The speed and feed gears are arranged in 


geometrical progression and located in two trays, the lower 
tray being filled with oil, and the gears in the upper tray 
being lubricated by splash and oil vapor. Both the speed 
and feed boxes are operated on the same principle. The 


A 2Y2-In. Boring Machine with a Range of Spindle Speeds from 
16 to 650 r. p. m. 


levers for shifting speeds and feeds and for operating them 
are within easy reach of the operator's right hand. Auto- 
matic stops and rapid power traverse are provided in all 
directions. Located on the head column are two positive 
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stops which prevents the head from running out in either 
direction on the spindle shaft screw. 

The bar reverse is equipped with a Carlyl-Johnson fric- 
tion clutch. The machine is equipped throughout with 
S.K.F. ball bearings. A five-horsepower motor with a 25 
per cent overload is recommended to drive the machine. 
Some of the standard specifications for this machine are 
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as follows: The autcmatic travel of the main boring bar is 
20 in. and the travel for resetting is 36 in. The overall size 
of the table is 20 in. by 42 in. The power crossfeed of the 
table is 32 in. The power longitudinal feed of the carriage 
is 24 in. The power vertical feed of the head is 20 in. 
There are 12 spindle speeds ranging from 16 to 650 r.p.m. 
The number of feeds in either direction is nine. 


Ingersoll-Rand Air Compressor | 


sign and construction, has been developed and is now 


A SMALL portable air compressor plant of modern de- 
being offered by the Ingersoll-Rand Company, New 


A 4 5 
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INGERSOLL-RAN 


Small Portable Air Compressor 


A Plunger Suspensión 


HE plunger suspension arrangement, shown in the 

illustration, has been developed by the Hanna En- 

gineering Works, Chicago, Ill., as an accessory to its 
line of pneumatic riveters. Riveters equipped with this 
mechanism have been improved in their operating character- 
istics because of the fact that when the riveter is suspended 
in the position illustrated, the upper die is stationary and 
the lower die is movable. This permits the rivets to be stuck 
from the top and driven from the bottom. With a given num- 
ber of men in an operating crew, greater production has 
been obtained with this machine because the rivets may be 
stuck far in advance of the riveter and each rivet demands 
less of the “sticker-in's” time. As a result, the continuous 
operation of the riveter is not interrupted. 

The suspension is made from the plunger by means of a 
chain which passes over a sheave on the upper toggle pin. 
It is then passed under a sheave so placed at the top of the 
machine that the chain leading to the suspension hook is 
directly above the center of gravity of the riveter when the 
die screw axis is vertical. Operation of the mechanism to 
advance the plunger out of the frame barrel toward the lower 
die causes the entire frame being lifted. Since the plunger 


cannot go down, the lower die is forced to rise, thus driving * 


the rivet head from below. This suspension rigging is inde- 
pendent of the bale suspension and when it is furnished, the 
riveter may be suspended by either method. 

Incorporated in this riveter is a mechanism which develops 
a predetermined pressure uniformly throughout the last half 
of the piston stroke, or the last 1% in. of rivet die travel, 
except on machines of over 80 tons, in which case it is the 
last 1 in. of die travel. This portion of the die stroke, which 
performs the critical setting of the rivet is, therefore, identical 
to the stroke characteristics of a hydraulic riveter. Further- 


York. This small portable air compressor, designated as the 
414-in. by 4-in. type “Twenty,” has a piston displacement of 
60 cubic feet per minute and is built along the same lines as 
the larger type ““Twenty” portables. All of the proven fea- 
tures of the larger units are retained, e. g., duplex, vertical 
compressor, direct-connected to a four-cylinder, four-cycle, 
tractor type gasoline engine; enclosed construction; circulat- 
ing water cooling system for engine and compressor with 
sectionalized-radiator, fan and pump; compressor regulator 
and engine control for reducing speed during unloaded 
periods; one-piece cast steel frame; sheet steel’ roof and re- 
movable side doors. 


This compressor can be furnished with a variety of mount- 
ings; steel wheels and axles; wooden artillery wheels with 
solid rubber tires and steel axles; on a Ford truck; and on 
skids for mounting in a car or truck. This and other sizes 


of type “Twenty” portable compressors are available with 


either gasoline engine or electric motor drive. 

There are four larger Ingersoll-Rand portable compressors 
having the following piston displacements: 91, 160, 210 and 
250 cubic feet free air per minute. 


for Riveting Machines 


With This Suspension the Upper Die Is Stationary and the Lower 
Is Moveable 
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more, the early part of the die stroke, in which very little 
actual work is done on the rivet, is accomplished at an 
average leverage of 2 to 1, as compared to 12 to 1 for the 
uniform pressure portion of the stroke. Thus, the clearance 


Reversible Chain 


HE Cantilever Wrench Company, Newark, N. J., has 
recently placed on the market a chain pipe wrench 
which is especially well adapted to pipe work in shops 

or on locomotives where working space is restricted. The 
principal features of construction are simplicity, ease of re- 
placement of parts and light weight. The reversible feature 
enables the user to put the chain on either side of the pipe 
and insures an easy ratchet motion which reduces to a mini- 
mum the chances for the chain to jam or for the wrench to 
slip. An adjusting nut is provided which can be used in 
tightening up the chain grip when working in very restricted 
spaces such as on coil pipe work. It can be used on any 
pipes that are far enough apart to slip the chain between 
them. 

The design of this tool is such that it grips the pipe in 
any position. The direction of rotation can be reversed 
instantly without the necessity of removing the hands from 
the handle. This wrench is made in seven models suitable 


Garvin Automatic 


HE Garvin Machine Company, New York, has re- 
designed its automatic tapping machine, the principal 
feature embodied in the new design being the addi- 

tion of 12 Timken bearings which support the spindle pul- 


Rotating Parts Are Equipped with Timken Roller 
Bearings 


important 
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gap between the dies is closed at a relatively small power 
consumption, while the heading of the rivet is performed 
under known conditions. This occurs without any adjust- 
ment of the die screw. 


Pipe Wrench 


for use on pipe sizes from 14 in. to 12 in. and can be used 
not only as a pipe and fitting wrench, but also as a chain 
pipe vise. 


The Chain and Jaws of This Pipe Wrench Grip instantly in Any 
Position 


Tapping Machine 


leys, the idler pulley and the complete back shaft assembly 
section. | 

The entire operation of this machine is controlled by a 
slight downward pull on the starting hand lever, after which 
the machine is entirely automatic. The spindle is fitted with 
two friction pulleys driven in opposite directions by one 
continuous belt. Between these pulleys is a double-faced 
friction clutch keyed to the spindle. This clutch is con- 
nected with the hand lever at the right, by a toggle mechan- 
ism which is quickly and easily adjustable to any desired 
tension. 

The previous driving pulley had an extended hub, which 
assembled into the head, and which revolved with the 
pulley. This hub formed not only the support for the pulley 
but also provided the bearing for the spindle. Thus both 
spindle and spindle bearing revolved and a tight belt could 
cause a cocked position, or cause excessive wear on the 
spindle box. To overcome this trouble the extended hub 
was done away with and it is now mounted on roller bear- 
ings. They are mounted on the stationary bronze spindle 
sleeve so that the pull is in direct line with the center of 
the bearing, and is in no way transmitted to the spindle. 
This construction gives additional support for the pulleys, 
eliminates the possibility of “cocking,” and at the same time 
allows the long, stationary bronze sleeve to become the 
bearing for the spindle. 

The table improvements include deep oil channels and a 
large drain into the oil reservoirs, eliminating the chance of 
disagreeable operating conditions due to oil clogging. The 
tee slots of the table are planed out of the solid for proper 
and ample clamping. The table is mounted on an arm that 
adjusts by rack, and locks in any desired up or down posi- 
tion, and it also swings around the column. The machine 
is simple to operate and contains various adjustments to 
safeguard against spoiling any work or damaging the ma- 
chine to any extent. 
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Heavy Duty Single End Punching Machine 


HEAVY duty beam punch which is adapted to the per- 
forating of steel plates and structural shapes that 
enter into car construction has recently been placed 

on the market by the Beatty Machine & Mfg. Company, 
Hammond, Ind. The principal feature of this machine is 
in the die space which must be large enough to assemble 
tools on it for production work. This permits the assem- 
bling on the machine in one setting of the necessary tools 
required to complete a piece of work, such as a center sill 
web plate, finishing all of the punching, coping and slotting 
in one pass through the machine. 

The frame of the machine is of semi-steel; the bearings 
are of phosphor bronze with ring oilers; the gears are cut 
from solid steel. It is arranged for motor drive, all of the 
driving mechanism being mounted at the rear of the ma- 
chine. The following are the general dimensions of the ma- 
chine. The width of the ram from right to left is 34 in. 
and from front to back 42 in. The width of the table from 
right to left is 34 in. and from front to back 44 in. The 
stroke of the ram is 3 in. Its capacity is 240 tons. 


Gage for Determining 


HERE has been a large increase in the use of diamonds 
for dressing grinding wheels in railroad shops during 
the past few years. As a rule they have been used 

according to the discretion of the individual operator, sub- 
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BRESETTINOS 


Fig. 1—Comparative Charts Showing the Average Life of Diamonds 
of the Same Quality and Size 


ject to some supervision by the foreman as to the proper 
length of time a diamond should be kept in service before 
resetting. It quite often occurs that a particularly hard dia- 
mond finds great favor with the operator, and consequently 
he frequently prefers to continue to keep the diamond in 
service for too great a time with the possible danger of im- 
periling the life of the diamond. 

It is generally recognized that the hard outer surface of 
a diamond gives the longest life, and by properly resetting 
the diamond it is possible to utilize the maximum outer sur- 


Punching Machine Equipped with a Hand Operated Spacing Tabie 


the Wear on Diamonds 


face. A diamond that has been worn to a very flat surface 
requires greater pressure to dress the wheel. As a result, a 
greater amount of heat is generated and the diamond is liable 
to break and disintegrate. 

There is reproduced in Fig. 1 some comparative charts 
showing the average life of diamonds of the same quality 
and size. This chart is the result of records taken from 
tests made by the Joyce-Koebel Diamond Company, Inc., 
New York, on crankshaft grinding. The top chart shows 
the result of timely resetting and careful use of the diamond, 


Fig. 2—These Drawings Show the Diamond Gage Placed on a Too! 

Provided with a New Diamond, a Tool Where the Diamond is 

Ready for Resetting and Again Where the Diamond Has Been 
Worn Below the Safety Level 


which lasted over a period of forty-eight weeks. The mid- 
dle chart is the result of average use and delayed resettinz 
which reduced the life of the diamond to forty weeks. In this 
case the diamonds provided 1614 per cent less service. The 
bottom chart shows the result of giving a diamond onlv 
eight resettings, thus shortening the life to twenty-one weeks. 


or approximately 58 per cent of the service which could 


have been rendered. 

In order to overcome this difficulty a diamond gage, which 
is used in conjunction with a grooved diamond tool, has 
recently been designed by this company, patents for which 
are now pending. The drawings in Fig. 2 show the manner 
in which the new gage is applied to the grooved tool. The 
amount that a new diamond may be used with safety can 
be readily determined by the gage as shown in the center 
drawing. A diamond should never become worn below the 
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safety point, which is shown in the drawing on the right. 

The gage is standard, but the groove is varied and reg- 
isters according to the size and shape of the diamond. Its 
application is such that the gage may be used without re- 
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moving the diamond holder from the machine. It can be 
supplied for all types of diamond holders. Each time the 
diamond is reset a new holder is supplied, which is grooved 
to permit the diamond to be worn to a point of safety. 


Landis Bolt Threading Machine 


HE Landis Machine Company, Waynesboro, Pa., has 
placed on the market a new thread cutting machine. 
It is made in 1-in. and 1/4-in. sizes in double and 
triple head types and in a 2-in. size in the double head 


The spindles on the machine are located sufficiently close 
together to permit an operator to handle a three-head machine 


Landis Bolt Threader with Carriage Equipped with Vise Grips 


without shifting from one lever to another. They are in- 
dependent and are controlled by the clutches located at the 
rear. The clutches are operated by bars extending over the 
die heads. Any one head may be stopped without shutting 
down the entire machine. 

The die heads are opened and closed automatically. The 
tripping rods which connect the carriage and the yoke of 
the die heads for opening and closing them, are provided 
with stop collars and are conveniently and quickly adjusted 
for various lengths of threads. All spindle gears have bronze 
bushings. The majn bearings are capped and may be ad- 
justed for any wear. 

The carriage drive is in the center and comprises a rack 


b. f 


te 
1 


NOWING the satisfactory results obtained from grind- 
K ing applied. to small cylinders, the Churchill Machine 
Tool Company, Ltd., Manchester, England, has de- 
signed an internal grinder to handle locomotive cylinders. 
This machine can be used for generating holes in exact 
relationship and at correct center distances from previously 
finished locating surfaces or slides, thus insuring alinement 
with the minimum of correction by hand work. 

The machine is designed with a massive table with cross 
adjustment only for positioning the work, the table remain- 
ing stationary while the grinding is proceeding. It is car- 
ried on a base reaching directly to the floor, and, while 
coupled to the machine, is independent of it, so that it can 


and segment gear. These parts are thoroughly protected 
against dirt and chips. The levers operating the carriages 
are adjustable through a vee-toothed clutch which permits 
of a convenient position of the levers when cutting different 
lengths of thread. The levers may also be quickly changed 
from one side to the other side of the carriage. 

The carriages on the machine are furnished with either 
bolt holders or vise grips. They are easily taken off and 
quickly applied. Both have horizontal as well as vertical 
adjustment so that the work may be in proper alinement at 
all times. The vise grips are lever operated which facilitate 
production. The grips, which are separate from the sliding 


Bolt Threading Machine with Automatic Die Head Bolt Holders 


jaws, are hardened and are quickly changed without dis- 
turbing any adjustments. The machines are furnished with 
boxes for holding the bolts. These boxes are placed on the 
front of the machine, where they will not interfere in any 
manner with the operator, and may be removed when thread- 
ing long bolts. A geared oil pump supplies an abundant 
flow of lubricant to the die head. All moving parts are 
protected so as to eliminate any danger of an accident. 


“Internal Grinder for Locomotive Cylinders 


be fitted to suit the exigencies demanded by various classes 
of work. If necessary the table can be removed and a 
base-plate substituted. 

The grinding wheel spindles are provided with the neces- 
sary planetary motion, adjustable while grinding is proceed- 
ing, and are carried on a head which is vertically adjustable 
on a column. The column is mounted on a horizontal slide 
having an automatic longitudinal motion along the bed, 
controlled by adjustable reversing dogs for varying the stroke 
to suit the length of the hole to be ground. This slide is 
provided with various changes of speed for use while grind- 
ing, and on the No. 3 size machine there is an additional 
quick traverse, independent of the ordinary reversing dogs, 
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which can be brought automátically into action for travers- 
ing at high speed through the chambered portion of long 
holes. 

The main spindle, on which is mounted the grinding 
wheel spindle, is also provided with various changes of 
speed, any of which can be brought into operation inde- 
pendent of the traverse speeds. The grinding wheel spindles 
are easily detachable from the main spindle, and can be 
changed in a few minutes for larger or smaller sizes. A 
full range of spindles is made. 

The planetary motion to the grinding wheel spindles is 


Churchill No. 3 Internal Grinder Truing the Valve Chamber of a 
Locomotive Cylinder 


designed to permit especially sensitive control, the controlling 
hand wheels being provided with a dead stop motion. The 
adjustment is obtained direct on a slide mounted at right 
angles to the main spindle, and operated through a screw 
and differential motion. This construction allows a large 
range of adjustment to the grinding wheel, so that the 
wheels can be used considerably smaller than the holes to 
be ground, thereby reducing the arc of contact between the 
wheel and the work, and further allowing a very consider- 
able range of wear to the grinding wheel. 

By means of a cross adjustment of the table and the 
vertical adjustment of the spindle, articles having a number 
of holes can be ground without disturbing the setting of 
the work on the table. Within the. capacity of the machine 
there is no limitation to the external shape of work which 
may be dealt with. The machines are self-contained in all 
their motions, being driven from a single overhead counter- 
shaft, or by a direct coupled constant speed motor. 


Heavy Duty Floor Grinder 


HE Cincinnati Electrical Tool Company, of Cincinnati, 
Ohio, has recently added to its line of portable electric 
drills, grinder and buffers a 5-hp. heavy duty floor grinder, 
Suitable for heavy grinding of all kinds in railroad shops. 
The motor is equipped with fully enclosed ball bearings, 
which prevent emery dust and dirt from getting into the 
bearings and windings, thereby increasing the life and ef- 
ficiency of the machine. The ball bearings are correctly 
locked to the shaft to provide end thrust and also to elimi- 
© nate wear and friction. This grinder will carry wheels up 
to 18 in. in diameter by 3 in. face. The wheel guards are 
of the exhaust type, complying with all safety standards, and 
are adjustable for wear of the wheels. Removable covers 
bolted to the guards completely enclose the sides of the 
wheels, flanges and nuts, ensuring safety to the operator. 
The starting switch is of the magnetic type, push-button 
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control. and is mounted on a separate panel within the col- 
umn. It is readily accessible and insures ample protection 
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Cincinnati Electrical Two-Wheel Motor Driven Fioor Grinder 


to the operator. This machine may be had for alternating 
current 220 or 440 volts, 25 to 60 cycles, two or three phase. 


Nicholson Drill and Reamer Holder 


H. NICHOLSON & COMPANY, Wilkes-Barre, Pa., 
*has recently put on the market a drill and reamer 
holder which can be used either on a lathe or a drill press. 
When using it on a lathe, the holder takes the place of 
the live center and acts as a dog, driver and hold-back. It 
can also be used in a turret lathe and screw machine, where 


Nicholson Reamer Holder Applied to a Lathe 


it acts as a floating holder. In this capacity it eliminates 
the adjusting of bolts or screws and also the changing of 
bushings. When used on a drill press where it furnishes a 
strong, positive drive. Hardened steel plates are used to line 
up the drills and the center holds them in alinement, reduc- 
ing bell-mouthed holes to a minimum. These holders are 
furnished in any taper or straight shank required up to 11⁄4 
in. in diameter. 


GENERAL NEWS 


The car repair shops of the Baltimore & Ohio at Sandusky, Ohjo, 
were reopened on August 18 after being closed since January 26. 


The shops of the Delaware & Hudson at Colonie, N. Y., report 
that from April 21 to August 4 the 1,000 employees in the shops 
worked 1,000,000 hours without a man being hurt. 


Shopmen employed in the main shops of the Canadian National 
at Montreal, Que., and Stratford, Ontario, have voted in favor of 
closing down one week in each month rather than to have a num- 
ber of the men laid off altogether. 
region, in which region the vote was taken, decided against the 
plan of closing down one week each month, preferring the layoff 
system. The decision of the men has been accepted by the man- 
agement. 


46.8 Per Cent of Locomotives Found Defective 


Of 5,460 locomotives inspected by the Bureau of Locomotive 
Inspection during July, 2,553 or 46.8 per cent were found defective 
and 282 were ordered out of service, according to the Interstate 
Commerce Commission's monthly report to the President on the 
condition of equipment. During the first six months of 1924, of 
34,174 locomotives inspected, 17,482 or 51 per cent were found 
defective and 2,842 were ordered out of service. Of 95,047 freight 
cars inspected by the Bureau of Safety during July, 3,692 or 3.9 
per cent were found defective and of 2,162 passenger cars 25 were 
found defective. During the month 40 cases, involving 123 viola- 
tions of the Safety Appliance Acts, were transmitted to various 
United States attorneys for prosecution. 


New Locomotive Repair Shops for Southern 


This company has awarded a contract to the Foundation Com- 
pany for the design and construction of new locomotive repair 
shops at Atlanta. Ga. The main building will be a double trans- 
verse erecting and machine shop for locomotives, about 325 ft. 
long and over 300 ft. wide. 1t will be of steel construction with 
brick walls, and will provide facilities for two 200-ton electric 
traveling cranes and several smaller cranes, some of which will 
be located inside the building and others in the yard. The new 
shops will require additional boiler capacity in the power plant, 
which work is included in the contract. Designs are being pre- 
pared by the Foundation Company collaborating with the railroad 
company’s engineers. Construction will be started in about three 
weeks. It is estimated that it will take six months to finish the 
contract, and the total cost will be over $750,000. 


N. Y. C. Veterans’ Summer Home 


The New York Central Veterans’ Association has bought a 
camp at Lake Placid, N. Y., consisting of 35 acres of land and 14 
buildings and is putting the buildings and facilities in order for 
use the present summer, as a vacation resort for the members 
of the association. Lake Placid is in the Adirondack Mountains 
about 125 miles north of Utica, and is a noted resort in winter 
as well as in summer. The buildings and improvements on the 
grounds represent a cost of $125,000, but the whole establishment 
has been bought at an attractive price. 

The privileges of the camp are primarily for members of the 
Veterans’ Association but other employees of the railroad will 
probably be admitted at a small advance in the rates over those 
charged to members, the purpose being to make the fullest possible 
use of the facilities. The nine principal buildings, after..some slight 
alterations, will accommodate 125 guests. The Veterans’ Associa- 
tion now numbers about 1,000 members. The president is William 
O. Wichman, locomotive engineman; secretary, J. M. Wooldridge, 
a chief clerk in the legal department, New York City. Employees 
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The other shops of the Central ' 


belled or headed. 


of the road are eligible to membership after 20 years’ service, 15- 
years of which must have been continuous. 


Locomotive Inspector Indicted for Perjury 


Robert Addison, a locomotive inspector of the Boston € Maine, 
‘was indicted in the Federal Court at Albany, N. Y., last May 
for perjury, in the signing of a report which he had made in 
January last, wherein he declared that the tubes in locomotive 
No. 3009 were in good condition. Upon investigation by the 
Interstate Commerce Comimssion of the blowing out of one of 
the boiler tubes while this engine was passing through Hoosac 
Tunnel, on February 14, when scalding water was discharged into 
the cab, scalding the engineman and fireman, it appeared that 
Addison had in regular form certified that the tubes of this engine 
were in good condition when, in fact, the center arch tube did not 
extend through the throat sheet sufficiently to permit it to be 
The government contends that Addison had 
himself installed this particular tube and was aware that it was 
not in safe condition. 

Attorney General Stone announces that he intends to urge a 
speedy trial of this case, deeming ‘it the duty of the Department 
of Justice to give vigorous support to the Interstate Commerce 
Commission in its work of promoting the safety of locomotive 
operation. 

Attorney General Stone in his- statement refers to the need of 
additional inspectors for the 76,000 locomotives in the country, a 
need which has been pointed out by the Interstate Commerce 
Commission in its annual reports. The penalty for violation of 
the locomotive inspection law is comparatively small, whereas 
perjury, if proved in court, may be punished more severely. 

It is expected that Addison will be tried at Auburn, N. Y., on 
October 7 next. 

The Department of Justice is said to be in favor of amending 
the law so as to provide that when railroad inspectors overlook 
patent defects, they can be adjudged guilty of criminal negligence 
and the railroad officers held jointly responsible for the negligence 
of employees. 


Program of German Railway Congress 


The railway technical congress to he held in Berlin on Sep- 
tember 22-27, under the auspices of the Society of German Engi- 
neers and the German State Railways will consider, among other 
things, the following subjects: 


Freight transportation, with reference to heavy cars, rapid un- 
loading and the relationship of these cars to bridges and tunnels. 

Locomotive progress—thermal efficiency, steam condensation, 
turbine and Diesel locomotives, screw-shaped flues, pulverized 
coal, iron flues, economy of internal combustion locomotives. 

Electrification and signaling. 

Shop practice. 

Passenger and transfer stations, operating questions, subaqueous 
tunnels, switching. 

The exhibits in connection with the congress will be most ex- 
tensive. More than 100 various types of locomotives and motor 
cars will be on view, including over 50 different types of steam 
locomotives, 10 electric locomotives, 6 Diesel locomotives, sundry 
compressed air, fireless and internal combustion engines and a 
turbo-locomotive. All kinds of freight and passenger cars will 
also be on exhibit. There. will be a special demonstration of 
yard operation and various diagrams, films, and models will be 
available through the co-operation of the Berlin-Charlottenburg 
Technical Institute. One day: will be devoted to brake tests on . 
a 90-axle passenger train. 

F. K. Loeffler, president: of the Techno-Service Corporation, 
46 West Fortieth street, New York, whose company is the 


‘American agent of the Borsig Company, the German locomotive 
e ENNA 
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builders, has volunteered to give whatever further information 
is desired to persons from the United States or Canada, who 
may be interested in attending the congress. 


4 


Union Officers to Serve Prison Term 


Five officers of the Federated Shop Crafts, who were found 
guilty by the United States District Court at El Paso, Tex., of a 
charge of conspiracy to interfere with interstate commerce during 
the shopmen's strike in 1922, must serve their prison sentences 
and pay their fines, according to a decision by the United States 
Supreme Court upholding the District Court. The men, who were 
convicted of putting quicksilver in Southern Pacific locomotives 
at El Paso and San Antonio, were each sentenced to 10 months 
in prison and to pay a fine of $2,500. In spite of the efforts of a 
large array of defense attorneys, the men were convicted before 
United States Judge Smith at El Paso in January, 1923. Subse- 
quent appeals to the United States Court of Appeals at New Or- 
leans and to the Supreme Court resulted in affirmations of the 
decree of the District Court. 


'“ Great Northern Holds Stores Convention 


What is believed to be the first system convention of store 
officers on an American railroad was held at Great Falls, Mont., 
on July 23 and 24 by the Great Northern Stores Association as the 


first of a series of meetings which it is proposed to hold annually — 


from now on. The meeting, which was conducted under the direc- 
tion of Robert Steel, district storekeeper, Great Falls, included 
addresses by Howard Hayes, general storekeeper of the system, 
and president of the Association, O. H. Wood, assistant purchas- 
ing agent, and I. Parker Veazy, Great Northern attorney for 
Montana. 

Other business included a report on the meeting of the Purchases 
and Stores section of the American Railway Association at 
Atlantic City by C. E. Talmadge, assistant general storekeeper ; 
motion pictures of supply train operation over the Northern 
Pacific and of shop delivery practices on the Southern Pacific; 
together with the presentation and discussion of reports and papers 
prepared by members on the following subjects: Stores Depart- 
ment Accounting, Specifications for Trays and Shelving, Material 
Classification, Facilities for Handling Material, Supply Car Opera- 
tion: Delivery of Material to Shops, Yards, and Repair Tracks; 
and Storekeeping Methods for Forest Products. 

The association, which is newly organized, has for its object the 
improvement of methods and practices used in the ordering, 
handling, storage, and distribution of materials and the accounting 
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in connection therewith. Its membership -is-composed of active 
and associate members, local storekeepers, division and district 
storekeepers and their assistants, chief clerks and general foremen 
at general and district stores, together with the general store- 
keeper and his assistants, constitute the active members while asso- 
ciate members include such other employees in the purchases and 
stores organization as are admitted to the organization by action 
of a general committee. Provision is also made for honorary 
members. : 

The general storekeeper and the assistant general storekeepers 
are ex-ofhcio president and vice-presidents, respectively, of the 
association, while the management of the activities is conducted 
by a general committee consisting of three members selected by 
the association annually at its regular meeting from among mem- 
bers proposed by a nominating committee which is also elected at 
each anual meeting. The General Committee makes the necessary 
arrangement for the meetings of the association, conducts the gen- 
eral meetings, selects and appoints the members of all standing 
and special committees, and examines all the communications, 
papers and reports intended for presentation to the association de- 
ciding which of them or what portions of them shall be presented. 
A. L. Nelson, district storekeeper at Hillyard, Wash., was elected 
chairman of the general committee for the ensuing year. 


MEETINGS AND CONVENTIONS 
Third Machine Tool and Engineering Exhibition 


Particular interest will attach to the exhibition of machine tools 


* and accessories to be held at the Olympia, London, England, Sep- 


tember 5 to 27, on account of the fact that the British Empire Ex- 
hibition and other events have attracted thousands of visitors from 
all parts of the world to London. This exhibition is the third 
of its kind organized by the Machine Tool Trades Association, 
and in view of the fact that three or four years will elapse before 
it is repeated, it is expected that engineers from all parts will 
attend. The machine tool exhibition, in conjunction with the 
Palace of Engineering at Wembley, will provide an excellent op- 
portunity for engineers to acquaint themselves with the quality of 
British engineering productions. 

Lord Askwith, K. B. E., K. C., will have charge of the open- 
ing ceremony on Friday, September 5. The exhibition will be 
open to the public so that those present will be able to witness the 
formal opening. The luncheon following the ceremony will be 
attended by the members of engineering institutions throughout 
the country. The whole of the machinery, which is representative 
of all British machine tool interests, will be running during the 
exhibition. 
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LOCOMOTIVE REPAIR SITUATION—FORMER METHOD OF COMPILATION 


No. held for 


No. loco- No. held for ] 
motives o. No. stored repairs req. Per repairs req. Per Total held Per 
Date, 1923 cn line serviceable serviceable. over 24 hours cent less 24 hours cent for repairs cent 
anuary A eee 64,453 48,505 576 13,587 21.1 1,962 3.0 15,549 24.1 
E : E EEAO 64,559 50,107 914 12,801 19.8 1,65] 2.6 14,452 22.4 
Vly E E beaae 63,906 52,456 2,181 10.326 16.2 1,124 1.8 11.450 18.0 
October Lecisiaci e AE 63,932 54,159 2,620 8,789 13.7 1,034 1.6 9,823 15.3 
2 
o A 64,406 54,031 5,061 9,395 14.6 980 1.5 10,375 16.1 
LOCOMOTIVE REPAIR SITUATION—NEW METHOD OF COMPILATION 
No. loco- No. req. No. | 
motives No. No. stored classified Per reo. running Per Total req. Per 
Date, 1924 on line serviceable serviceable repairs cent repairs cert repairs cent 
! e A E O 64,377 53,586 4,116 5,919 9.2 4,872 7.6 10,791 16.8 
ES : eae dna ROTO: 64,431 53,127 3,800 6.047 9.4 5,257 8.1 11,304 17.5 
POO T WD oes is aus Beenie eae 64,363 52,25 4,648 6,128 9.5 5,430 8.4 11,558 17.9 
E haloes dod wooed 64,330 52,890 6,079 6,195 9.5 5,335 8.3 11,440 17.8 
Tite leis vues io Ge A 64,373 53,498 6,661 6.099 9.5 4,776 7.4 10,875 16.9 
WG Vine tse Gas tale etter agate 64,416 53.382 7,117 6.035 9.4 4,999 7.7 11,034 17.1 
August A den ceaaion 64,486 53,381 7,152 6,073 9.4 5,032 7.8 11,105 17.2 
FREIGHT CAR REPAIR SITUATION 
Number Cars awaiting repairs Percent of cars Cars repaired 
freight A. awaiting 
Date, 1923 cars on line Heavy Light Total repairs Month Heavy Light Total 
eran es aera 2,264,593 164,041 51,970 216,011 9.5 
ue ARAS re 2,296,997 154,302 52,010 206,312 9.0 
July Gaerne care ires raa 2,260,532 146,299 44,112 190,411 8.4 TUNE. s2h4cenituass pas 121,077 2,451,758 2,572,835 
October Love cece eens 2,270,840 118,563 32,769 151,332 6.7 September .........5. 114,064 2,335,161 2,449,225 
November 1 .......... 2,263,099 116,084 34.540 150,624 6.6 October ...mmonoooo.o.. 117.254 2,444,118 2,561,372 
December 1 .......... 2,270,405 116,697 38,929 155,626 6.8 November .....o.oooo.. 104,761 2,214,617 2,319,378 
1924 
January I sisi 2,279,363 118,653 39,522 158,175 6.9 December ......ooo... 87,758 2,073,280 2,161,038 
ebruary 1 ascirasaá 2,269,230 115,831 45,738 161,569 7.1 January “o056-4 eeu 4 ews 76,704 2,983,583 2.160,287 
March 1 daa allas 2,262,254 119,505 49,277 168,782 7.5 February ..esscseseso 70,056 2,134.781 2,204,837 
April I uate wea aires 2,274,750 125,932 46,815 172,747 7.6 March A hernae ee 77,365 2,213,158 2.290.523 
May A eke 2,271,638 131.609 47,666 179,275 7.9 PUL) A Make our 75,352 2,074,629 2,149,981 
Tune os sess aaiewiank cee 2,280,295 138,536 50,683 189,219 8.3 MSY: inci cela 73,646 2,130,284 2,203,930 
July]. A 2,279,826 144,912 49,957 194,869 8.5 Tine ins a 70,480 1,288,899 1,959,379 
August l soosse.. 2,278,773 153,725 49,139 202,864 B9. July secs sane ot ene 72,247 1,567,430 1,639,777 
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General Foremen’s Association Convention 


The topics to be discussed at the convention of the International 
Railway General Foremen's Association, which will be held at 
the Hotel Sherman, Chicago, September 9 to 12, inclusive, are 
as follows: (1) Steel Car Repair Facilities and Methods of 
Repairs to Various Parts of All Classes of Steel Cars; (2) Labor 
Saving Devices Other Than Those Sold or Patented (Shop Or- 
ganization from General Foreman Down); (3) Terminal Inspec- 
tion, Running Repair Costs and Repair Work Practices; (4) 
Maintenance of Superheaters; Feed Water Heaters; Locomotive 
Stokers and the Locomotive Booster, 


Safety Congress in Louisville 


The Thirteenth Annual Safety Congress of the National Safety 
Council will be held in Louisville, Ky., from September 29 to 


October 3. 
The program of the Steam Railroad Section is as follows: 


SEPTEMBER 30 


1. Better Management Through Co-operation, by Henry Bruére, Third 
Vice-President, Metropolitan Life Insurance Company.  , 

2. Report of O'cers. . 

3. Development of Safety on the Railroads, by Charles Frederick Carter, 
New York Central. 

4. Reports of Ccmmittees. 

S. Safety and Fire Prevention. 


OcTOBER 1 

Election of Officers. 

Safety from the Standpoint of: 

1. The Transportation Department, b 

2. The Car Department, by W. A. 
"Missabe & Northern. 

3. The Track Department. . : 

4. The Locomotive Engineer, by D. J. Buckley, Locomotive Engineer, 
Baltimore & Ohio. 

5. ae oom 

6. he Conductor. 

7. The Trainman, by F. G. Kileen, General Chairman, Wabash, Brother- 
hood of Railroad Trainmen. 


E. G. Neumann, Union Pacific. 
lark, General Car Foreman, Duluth, 


SAFETY INSPECTORS’ SFSSION—OCTOBER 2 


1. Presentation of Inspector’s Problems, by J. A. McNally, Safety In- 
~spector, Wabash. | . 4 

ae Organizing and Maintaining Interest Among Committeemen, by H. 
«Corbin, Supervisor of Safety, Atlantic Coast Line. ; . 

3. Acquiring a Safety Ccnscience, by W. L. Allison, Baltimore & Ohio. 

4. Getting Co-operation of Local Safety Committeemen, Local Officers 
-and Labor Representatives, by D. E. Satterfield, Safety Inspector, Chesapeake 


-& Ohio. 
5. Interesting the Individual in Safety Work, by J. A. Clancy, Safety 


Representative, New York, New Haven & Hartford. 
6. General Discussion. 


and Car Foremen’s Association 


Convention 


The following program has been arranged for the convention 
-of the Chief Interchange Car Inspectors’ and Car Foremen’s 
Association of America, which will be held at the Hotel Sherman, 
Chicago, September 23, 24 and 25: 


September 23 


‘Car Inspectors’ 


-10:00 a. m. 

Invocation. 

Address by president. 

Address by R. H. Aishton, 

Report of Entertainment Committee. 

Report of secretary and treasurer, 

Address—Freight Claim Prevention, by Joe Marshall, special 
representative, American Railway Association. 

Discussion. 

.2:00 p. m. 

Efficiency and Heavy Car Repair Shop Operation, by H. W. 
Williams, special representative to general superintendent 
motive power, C. M. & St. P. 

Treatment of Journal Lubrication, by H. O. Drody, service 
engineer, Galena Oil Company. 

Automobile Loading in Closed and Open Cars, by P. Alquist, 
master car builder, Pere Marquette. 

Discussion. 

September 24 
‘9:30 a. m. 

Steel Car Repairs, by J. A. Roberts, Chief A. R. A. clerk, 
Chesapeake & ‘Ohio. 

A. R. A. Billing, by B. F. Jamison, special traveling auditor, 
Southern railway. 

Discussion. 

-2:00 p. m. RI 

Question Box Committee report and discussion of Billing Rules. 
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September 25 
9:30 a. m. 
Extension—Question Box Committee. | . E 
Discussion of A. R. A. Rules of Interchange. 
2:00 p. m. 
Election of officers, 
General discussion. 
Adjournment. 


The following list gives names of secretaries, dates of next or regular 
meetings and places of meeting of mechanical associations and railroad clubs: 


Atr-Brake ASSOCIATION.—F. M. Nellis, Room 3014, 165 Broadway, New 
York City. 

AMERICAN RAILROAD MASTER TINNERS’, COPPERSMITHS’ AND PIPEFITTERS’ 
ASSOCIATION.—C. Borcherdt, 202 North Hamlin Ave., Chicago. 

AMERICAN RAILWAY ASSOCIATION, Division V.—MECHANICAL—V. R. Haw- 
thorne, 431 South Dearborn St., Chicago. 

Division V.—FquiPMENT PAINTING Duiviston.—V. R. Hawthorne, 
Chicagc. 

Division VI.—PURCMASES AND STORES.—W. J. Farrell, 30 Vesey 
St., New York. 

AMERICAN RariwaY TooL Foremen’s Assoctarion.—J. A. Duca, tool fore 
man, C. R. I. & P., Shawnee. Okla. Annual convention September 
3, 4 and 5, Hotel Sherman, Chicaga 

AMERICAN Society or MECHANICAL ENGINEFRS.—Calvin W. Rice, 29 W. 
Thirty-ninth St., New York. Railroad Division, A. F. Stuebing, 23 
West Forty-third St., New York. 

AMERICAN SOCIETY FOR STEEL TREATING.—W. H. Fiseman, 4600 Prospect 
Ave., Cleveland, Ohio. Next mecting September 22-26, inclusive, at 
Boston, Mass. 

AMERICAN SOCIETY FOR TESTING Matertats.—C. L. Warwick, 1315 Spruce 
St., Philadelphia, Pa. 

ASSOCIATION OF RaAlLwaY ELECTRICAL ENstneers.—Joseph A. Andreucetti, 
C. & N. W., Room 411, C. € N. W. Station, Chicago, Ill. Annual 
meeting October 20-24, Hotel La Salle, Chicago. . i 

CaNADIAN Railway CLur.—C. R. Crook, 129 Sharron St., Mentreal, Que. 
Recular meetings second Tuesday in each month, except June, Sur 
and August, at Windsor Hotel, Montreal, Que. ‘ 

Car ForeMen’s ASSOCIATION OF CHICAGO.—Aaron Kline, 626 N. Pine Ave., 
Chicago, Ill. Meeting second Mondav in month, except June, july 
and August, Great Northern Hotel, Chicago, Il. Next meeting Sep- 
tember 8, 8:00 p. m. The meeting will be addressed by E. Von 
Bergen, air brake and lubricating enginecr, Illinois Central, who will 
talk on the subject cf hot boxes. 

Car Forrwen’s Association OF St. Louts.—R. E. Giger, 721 North 23rd 
street, E. St. Lonis, II. setings, first Tuesday in month, except 
June, July and August, at the American Hotel Annex, St. Louis. 

CENTRAL RaiLway CLuB.—H. D. Vought, 26 Cortlandt St., New York, N. Y. 
Regular meetings second Thursday, January to November. Interim 
meetings second Thursday, February, April, June, Hotel Statler, 
Buffalo, N. Y. Next mecting September 11. A paper on Smooth 
Handling of Trains, covering both passenger and freight trains, will 
be presented by E, R. Boa, road foreman of engines, New York 
Central. 

Cater INTERCHANGE CAR INSPECTORS’ ann CAR FOREMEN'S ASSOCIATION.— 
A Sternberg, Belt Railway, Clearing Station, Chicago. Annual 
meeting Hotel Sherman, Chicago, September 23, 24 and 25. 

CINCINNATI: RalrwaY CLuB.—W. C. Cooder, Union Central Building, Cin- 
cirnati, Ohio. Meetings second Tuesday, February, May, September 
and November. Next mecting September 9. Dinner and addresses. 

CLEVELAND STEAM Raitway CrLus.—F. L, Frericks, 14416 Adler Ave., Cleve- 
land. Ohio. Meeting first Monday each month at Hotel Cleveland, 
Public Square, Cleveland. 

INTERNATIONAL RatlLRoap MASTER PLACKSMITHS”? Assocration.—W. J. 
Mayer, Michigan Central, 2347 Clark Ave., Detroit, Mich. 

INTERNATIONAL Ratt vay Burn Assoctation.—J. B. Hutchinson, 6000 Michi- 
gan Ave., Chicago, Ill. 

INTERNATIONAL Rattway GENERAL ForEMEN’S AssocraTION.—William Hall, 
1061 W. Wabash St., Winona, Minn. Annual convention September 
9 to 12. Hotel Sherman, Chicago. 

Master BOILERMAKERS’ AssociaTion.—-Harry D. Vought, 26 Certlandt St., 
New York, N. 3 

New Esxctanp RsiLRroap Crus.—W. FE. Cade, Jr., 683 Atlantic Ave., Boston, 
Mass. Regular meetings second Tuesday in month, except June, July, 
August and September, Copley-Plaza Hotel, Boston, Mass. 

New York Ratiroan Ciur.—H. D. Vousbt, 26 Cortlandt St., New York. 
Meeting third Friday of each month except June, July and August at 
29 West Thirty-ninth St, New York. Next mecting September 19, 
8 p. m. James Paterscn, managing directcr, Carter-Paterson, Ltd., 
London, England. will read a paper on Store Door Delivery and 
British Mot r Shipping Methods. W. L. Pean, assistant mechanical 
manager, New York, New Haven € Hartford, will discuss the Rail 
Mctor Car. 

NIAGARA FrontiFr Car Men’s Assocration.—George A. J. Hochgreb, 623 
Brisbane Building, Buffalo, N. Y. Regular meetings January, March, 
May, September and October. i 

PacitFic RarLway Crus.—W. S. Wollner, 64 Pine St., San Francisco, Cal. 
Rezular meetings second Thursday in month, alternately in San 
Francisco and Oakland, Cal. 

RarLway CLuB or GREENVILLE. —G. Charles Hoey, 27 Plum St., Greenville, 
r Meetings last Friday of each month, except June, July and 

ugust. 

RarLway Crtur or Pittssurcu.—J. D. Conway, 515 Grandview Ave., Pitts- 
burch, Pa. Regular mecting fourth Thursday in month, except June, 
July and August, Fort Pitt Hotel, Pittsburgh, Pa. 

St, Lovis Ratiway Crus.—B. W. Frauenthal, Union Station, St. Leuis, 
Mo. Regular mectings second Friday in month, except June, July and 
August. Next meeting September 12. A paper on The Railroads of 
Manchuria will be read by B. B. Milner, mechanical engineer, Missouri- 
Kansas-Texas, Parsons, Kans. Moving picture film South Man- 
churian railways. 

SOUTHEASTERN CARMEN’S INTERCHANGE ASSOCIATION.—J. E. Rubley, Southern 
railway shops, Atlanta, Ga. 

TRAVELING ENGINEERS’ AssoctaTION.—W. O. Thom 
eichth St., Cleveland, Ohio. Annual meeting 
September 16, 17, 18 and 19. 

Western Raitway Crus.—Bruce V. Crandall, 608 North Michigan Ave., 
rene Meetings third Monday in cach month, except June, July and 

ugust. 


on, 1177 East Ninety- 
otel Sherman, Chicago. 
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SUPPLY TRADE NOTES 


D. M. French, mechanical engineer of the Gill Railway Supply 
Company, with headquarters at Peoria, Ill., has been transferred 
to Chicago. 


The Consolidated Machine Tool Corporation of America has 
removed its Colburn Machine Tool Works from Cleveland, Ohio, 
to its Betts Machine Works, Rochester, N. Y. 


F. A. Keihn, formerly of the engineering department of the 
International Motor Company, has been appointed sales engineer, 
automotive car division, of the J. G. Brill Company. 


The Shelton Adjustable Double Deck Car Company has opened 
offices at 1019 Monadnock building, San Francisco, Cal., and will 
manufacture and sell an adjustable deck for freight cars. 


Theodore B. Counselman has been appointed western repre- 
sentative of the Clark Car Company, Pittsburgh, Pa. Mr. Coun- 
selman has his headquarters at 122 South Michigan avenue, Chi- 
cago. 


The Hanna Engineering Works, 1765 Elston avenue, Chicago, 
is now represented in Maine, New Hampshire, Vermont, Massa- 
chusetts and Rhode Island by the Eggleston Supply Company, 259 
Franklin street, Boston, Mass. 


R. L. Mead, engineer and salesman for the Brown Hoisting 
Machine Company, has been appointed western sales manager of 
the Ohio Locomotive Crane Company, with headquarters in the 
Railway Exchange building, Chicago. 


The Fairmont Railway Motors, Inc., has opened a Pacific coast 
branch office at 637 Mission street, San Francisco, Calif. R. W. 
Jamison has been appointed district sales manager for the states of 
California, Washington, Oregon and Nevada. 


David E. Drake, of the sales department of the Westinghouse 
Electric & Manufacturing Company, has retired at the age of 76 
after a career of 50 years in the electrical industry, 34 of which 
were spent in the service of the Westinghouse Company. 


The American Locomotive Company has awarded a contract to 
the Chicago Bridge & Iron Works for the furnishing and erecting 
of a 50,000-gal. tank on a 100 ft. tower at its Richmond, Va., 
plant. The tank will be used for the purpose of affording fire 
protection. 


L. G. Coleman, assistant general manager of the Boston & 
Maine, has resigned to become manager of the locomotive depart- 
ment of the Ingersoll-Rand Company, New York, which has been 
organized to handle the oil electric locomotive. W. L. Garrison 
has been appointed assistant manager of the same department. 


The Celotex Company, of Chicago, has closed a contract with 
the American Refrigerator Transit Company for the insulation of 
nearly 2,000 refrigerator cars with Celotex. It will require 
3,500,000 ft. of Celotex to fill the order. Celotex is an artificial 
lumber product made from cane fibre and is lighter than ordinary 
insulating material. 


Fred A. Meckert, formerly general manager of the Fort Pitt 
Spring & Manufacturing Co., and since last April president of 
the Mitchell Spring & Manufacturing Co., Johnstown, Pa., re- 
signed on August 1, on account of ill health and is now in San 
Francisco, Cal. Mr. Meckert on his recovery expects to re-enter 
the same line of business. 


F. E. Mills, general credit manager of the Wayne Tank & 
Pump Company, with headquarters at Ft. Wayne, Ind., has been 
appointed assistant treasurer, with the same headquarters. C. L. 
McDavitt, former European financial manager, with headquarters 
at Paris, France, has been appointed office manager, with head- 
quarters at Ft. Wayne, Ind. 


The Buffalo, N. Y., office of the Cutler-Hammer Mfg. Co., in 
the Ellicott Square building, which was formerly a part of the 
eastern district, has been made a part of the central district, of 
which A. G. Pierce is general district manager, with headquarters 
at Pittsburgh. The central district includes the territories cov- 
ered by the Buffalo, Pittsburgh, Cleveland and Cincinnati offices. 
B. A. Hansen is manager of the Buffalo office. 
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H. M. Richards has been appointed district manager of the 
American Rolling Mill Company, Middletown, Ohio, in charge 
of its Cleveland district office at 1408 B. F. Keith building. For a 
number of years Mr. Richards was located at the home offices, 
and in recent years, at the Pittsburgh district office. J. T. Hagan, 
of Cleveland, is associated with Mr. Richards in his new work. 


The Gibb Instrument Company, Bay City, Mich., has appointed 
F. J. DeLima as agent for the sale of its line of electric welding 
and electric heating machines in the Dominion of Canada. Mr. 
DeLima's headquarters are in the Keefer building, Montreal. D. 
A. Clements has been appointed representative of the Gibb Instru- 
ment Company in Missouri and southern Illinois, with head- 
quarters at 4167 Washington avenue, St, Louis, Mo. 


T. H. King, for the past twelve years sales manager of the 
Landis Tool Company, has resigned to become treasurer and gen- 
eral manager of the Wayne Tool Manufacturing Company, 
Waynesboro, Pa. Mr. King, who received his early training in 
tool manufacturing in the employ of the L. S. Starrett Company, 
Athol, Mass., and was later employed by the B. F. Sturtevant 
Company, Boston, Mass., had been actively connected with the 
Landis Tool Company for the past eighteen years. 


Edmund F. Boyle, Pacific coast representative of a number of 
railway supply companies, with office in San Francisco, Cal., died 
on July 14, in Los Angeles, Cal. Mr. Boyle went to San Fran- 

cisco about four years 
ago as the representative 
of the following concerns 
in the Pacific coast terri- 
tory: Ashton Valve Com- 
pany; Pilot Packing 
Company ; Locomotive 
Firebox Company; Na- 
than Manufacturing Com- 
pany; Premier Staybolt 
Company; Grip Nut 
Company; Magnus Com- 
pany, Inc.; Heywood- 
j Wakeñeld Company; 
Bradford Corporation; 
Union Metal Railway 
Equipment Company; 
Standard Railway Equip- 
ment Company; Cincin- 
nati Rivet Cutting Gun 
Company and the Oxweld 
Service Company. Mer. 
Boyle was born on Jan- 
uary 5, 1875, and entered the service of the Chicago & North 
Western in 1889 as water boy and was subsequently in the service 
of the bridge and building department of that road until 1890. In. 
1891 he entered the service of the Chicago, St. Paul, Minneapolis, 
& Omaha and shortly thereafter became a fireman. He then served 
as engine dispatcher and in 1895 was promoted to engineman. In 
1899 he entered the service of the Galveston, Harrisburg & San 
Antonio in the same capacity and was appointed assistant super- 
intendent in 1913. He was appointed general road foreman in 1914 
and entered the service of the Southern Pacific as an engineman 
shortly thereafter, from which position he resigned in 1920 to 
enter the railway supply field. 


Harold B. Jones, president of the Mid-West Forging Company, 
with headquarters at Chicago, and a former vice-president of the 
Inland Steel Company, died on July 18, following a four-day ill- 
ness of pneumonia. He was in the employ of the Inland Steel 
Company for 15 years and during the latter two years of his con- 
nection with this company he supervised the operation of the 
company’s plant at Chicago Heights. He resigned from the In- 
land Steel Company in 1923, to become president of the Mid-West 
Forging Company. 


E. F. Boyle 


The Victor Tool Company, Waynesboro, Pa., manufacturers of 
collapsible taps, automatic die heads, floating toolholders, and nut 
facing machines, has been merged with the Landis Machine Com- 
pany, Waynesboro, Pa. In the future all correspondence applying 
to Victor products should be addressed to the Landis Machine 
Company, Victor plant, Waynesboro. The trade name “Victor” 
will continue to be applied to the tools formerly made by the 
Victor Tool Company, and there will be no change in the selling 
arrangements of these products. This merger permits the Landis 
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Machine Company to handle both internal and external threading 
requirements. 


Fred P. Pfahler, district master mechanic of the Baltimore & 
Ohio, with headquarters at Pittsburgh, Pa., has resigned to be- 
come associated with the professional staff of the Roberts-Petti- 
john-Wood Corporation, engineers and accountants, Chicago. He 
will devote his entire time to professional work in connection with 
the introduction of modern methods and improved practices in 
railway shop management and operation, and as a consultant in 
railway mechanical engineering work. Mr. Pfahler has spent more 
than 30 years in railway mechanical engineering work, principally 
in the employ of the Wheeling & Lake Erie and the Baltimore & 
Ohio. For four years he was with the Interstate Commerce Com- 
mission’s Locomotive Inspection Bureau as an inspector. During 
the period of federal control he served as chief mechanical en- 
gineer and as a member of the Committee on Standards of the 
Central Organization of the United States Railroad Administra- 
tion. At the conclusion of federal control he returned to the 
Baltimore & Ohio as district master mechanic. 


The Cutler-Hammer Manufacturing Company, Milwaukee, Wis., 
has made a number of changes in its sales organization, dividing 
the company’s products into two general classes, engineering and 
merchandising. T. D. Montgomery, formerly manager of the 
eastern district, with headquarters at New York, has been ap- 
pointed assistant sales manager in charge of engineering sales. 
He is now located at the main office in Milwaukee. A. H. Fleet, 
formerly manager of the specialty department at Milwaukee, now 
has charge of the sale of all merchandising products of the com- 
pany. C. W. Yerger, formerly manager of the Boston office, is 
now manager of the eastern district, assuming the former duties 
of Mr. Montgomery. J. M. Fernald succeeds Mr. Yerger as man- 
ager of the Boston office. A Milwaukee branch sales office has 
been opened in charge of J. U. Heuser, formerly of the Chicago 
ofice of the company. This Milwaukee branch office is part of 
the district including Detroit, St. Louis and Chicago, the latter 
being the main ofhce, of which H. L. Dawson is manager. 


The acquisition of additional plants by the Link Beit Com- 
pany, Chicago, and the extension of its lines and business during 
the past five years have necessitated changes in the organization. 
The chairman of the board was made the chief executive officer 
of the company and an executive committee of four was created 
to act in an advisory capacity to the officers. Charles Piez, presi- 
dent, was elected chairman of the board and chairman of the ex- 
ecutive committee. Alfred Kaufmann, second vice-president, was 
elected president and will have the general direction and super- 
vision of operations and sales. Staunton B. Peck, retains the posi- 
tion of senior vice-president and directs and supervises operation 
and sales of the eastern district. A. C. Johnston, formerly in 
charge of the operations and sales of the Chicago and western 
district, has been promoted to second-vice-president in charge of 
operations and sales in the western district. Humphrey J. Kiely, 
who has had charge of the company’s foreign business, as well as 
the domestic business centering in the New York district, has been 
elected third vice-president and continues in charge of exports and 
sales in the New York district. Mr. Kaufmann has been with the 
Link Belt Company for 24 years beginning in the engineering de- 
partment and moving successively to the construction department, 
the general office as assistant to the president, the managership of 
the Philadelphia plant and to the position of vice-president in 
charge of the company’s Indianapolis operations. For the present, 
Mr. Kaufmann's headquarters will be at Indianapolis, Ind. 


National Railway Appliances Association to Have 
More Space 


The National Railway Appliances Association has arranged with 
the Coliseum Company, Chicago, for additional space 105 ft. by 
172 ft. in area immediately north of the present building for its 
exhibit next March. The Coliseum Company will build a new 
structure on this property with spacious doorways connecting with 
the main exhibit hall, which will add approximately 18,000 sq. ft. 
of floor space for exhibition purposes. This space will tend to 
relieve much of the congestion which has prevailed in recent years 
and will enable the association to more nearly meet all of the de- 
mands for space. Floor plans and other information pertaining to 
the exhihit are being mailed to exhibiting members of the associa- 
tion, and space will be assigned at a meeting of the board of 
directors in November. 
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TRADE PUBLICATIONS 


HEATERS.—A four-page, illustrated bulletin, descriptive of the 
Breezo-Fin unit heater, has been issued by the Buffalo Forge 
Company, Buffalo, N. Y. 


l CHAIN Ho1sT.—An improved electric chain hoist, Model No. 20, 
is described in an eight-page, illustrated folder recently issued by 
the Yale & Towne Manufacturing Company, Stamford, Conn. 


INDUSTRIAL Gases.—A booklet describing Sunray acetylene and 
giving a number of rules to be observed in the use of compressed 
acetylene, has been issued by the International Oxygen Company, 
Newark, N. J. 


Security Latcu —This latch designed to prevent grate shaker 
bars from working loose while being used, is described in a four- 
page bulletin recently issued by the United States Metallic Packing 
Company, Philadelphia, Pa. 


Exectric TooLs.—Portable electric drills and reamers, grinding 
and buffing machines, etc.. are described and illustrated in a 48- 
page booklet, Catalogue No. 32, being issued by the Hisey-Wolf 
Machine Company, Cincinnati, Ohio. 


SPEED AND FEED Tests.—The records of the tests made on Cle- 
forge high-speed drills at the American Railway Association con- 
vention at Atlantic City in June, are being issued in booklet form 
by the Cleveland Twist Drill Company, Cleveland, Ohio. 


TAPPING Devices AND APPLIANCES.—Jarvis high-speed tapping 
devices, tapping machines, quick change chucks and collets, and 
self-opening stud setters are illustrated and described in a 32- 
page catalogue recently issued by the Geometric Tool Company, 
New Haven, Conn. 


SAFETY APPLIANCES.—A few important court decisions relative 
to United States Safety Appliances are described in Bulletin No, 
2 recently issued by the Allegheney Steel Company, Brackenridge, 
Pa. The ASCO self-fitting torsion spring A. R. A. journal box 
lid and its application are also described. 


LocoMoTIVE SUPERHEATERS.—The origin, development and re- 
sults of the Elesco locomotive superheater is the subject of a 24- 
page illustrated booklet just issued by the Superheater Company, 
New York. A brief historical sketch of the Superheater Com- 
pany is given, also a brief outline of the introduction of the 
Schmidt superheater in this country. 


STORAGE TANKs.—The Conveyors Corporation of America, 
Chicago, has published a new booklet describing the American 
cast iron storage tank, which is a sectional tank for the storage 
of dry, loose, bulky material, such as ashes, coal, sand, gravel, 
etc. The booklet is illustrated with diagrams and half-tones of 
tanks in use, and contains a table of weights, measures and 
capacities. 


REFERENCE Book.—The second edition of a 64-page, illustrated 
reference book of vertical turret lathe practice in railroad shops 
has been issued by the Bullard Machine Tool Company, Bridge- 
port, Conn. Installations from various shops throughout the 
United States are shown and, in most cases, diagrams indicate 
the tool equipment and operation layout. Specifications for the 
24-in. and 36-in. turret lathes, the 44-in. Maxi mill and the Bul- 
lard driving box borer and facer are also given. 


AUTOMATIC CONTROL OF CoMBUSTION.—Catalogue No. 99, which 
is made up of two bulletins treating of the automatic control of 
combustion and systems for the automatic control of combustion 
respectively, has been issued by the Carrick Engineering Company, 
Chicago. The former bulletin contains a complete discussion of 
automatic control methods and systems and brings out the limita- 
tions of the various systems and why they fail. The conditions 
to be met in co-ordinating supply of steam with the demand are 
analyzed and interesting charts of steam pressures are given, the 
fallacy of close steam regulation is exploded, and a graphic record 
of damper positions shows the comparative permanence of auto- 
matic control. Complete specifications, together with diagrams 
and a list of equipment required for thirty-three distinct methods 
of automatically controlling boiler room equipment, are given in 
the latter bulletin. 
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PERSONAL MENTION 


Car Department 


E. Posson, engineer of car construction of the Atchison, Topeka 
& Santa Fe, with headquarters at Chicago, has retired. Mr. Pos- 
son was born on July 3, 1860, at Port Washington, Wis. From 
1875 to 1878 he learned 
the machinist trade in a 
commercial shop at Port 
Washington and from the 
latter date until 1883 he 
was a pattern maker for 
the Milwaukee, Lake 
Shore & Western, (now 
a part of the C. & N. 
W.) at Manitowoc, Wis. 
From 1883 to 1890 he 
was chief draftsman and 
from 1890 to 1892 he was 
superintendent of the At- 
las Iron Works at New 
Duluth, Minn. On the 
latter date he entered the 
employ of the Northern 
Pacific as chief drafts- 
man in the mechanical 
department at St. Paul, 
Minn. In 1903 he entered 
the employ of the At- 
chison, Topeka & Santa Fe as engineer of car construction, with 
headquarters at Topeka, Kans., being transferred to Chicago on 
July 15, 1904, 


E. Posson 


Shop and Enginehouse 


W. S. Cozap has been appointed shop supervisor of the Packer- 
ton, Pa., shops of the Lehigh Valley. Previous to this appoint- 
ment, Mr. Cozad was engaged in efficiency engineering work on 
various railroads, including the Chicago, Burlington € Quincy, 
the Michigan Central and the Norfolk & Western, and served 
successively as shop specialist and superintendent of apprentices 
and piecework of the Erie. He then became production manager 
of the McCord Manufacturing Company, Detroit, Mich. During 
the war he was engaged in repair work on the German boats and 
with the Bethlehem Steel Company at Quincy, Mass., building 
destroyers. 


Purchasing and Stores 


Jonn Thomson has been appointed chief stores accountant of 
the Chesapeake & Ohio, with headquarters at Huntington, W. Va. 


E. R. BRINTON, general storekeeper of the Chesapeake € Ohio 
at Covington, Ky., has been appointed assistant general storekeeper, 
with the same headquarters. 


J. H. LAUDERDALE has been appointed general purchasing agent 
of the International-Great Northern, with headquarters at Hous- 
ton, Tex., to succeed C. B. Porter, resigned. 


J. P. Kavanacu, general storekeeper of the Chesapeake € Ohio, 
with headquarters at Huntington, W. Va., has had his jurisdiction 
extended over the entire system. 


ELmo Epwarps has been appointed purchasing agent and gen- 
eral storekeeper of the Spokane, Portland & Seattle, with head- 
quarters at Portland, Ore., succeeding Paul McKay, who has re- 
signed. 


W. L. Monning, assistant to the superintendent of stores of the 
Chesapeake & Ohio, at Huntington, W. Va., has been appointed 
assistant to the general storekeeper, with the same headquarters, 
the position of assistant to the superintendent of stores having 
been abolished. 


A. H. Younc. JR., general storekeeper of the Chesapeake € 
Ohio at Clifton Forge, Va., has been appointed assistant general 
storekeeper, with the same headquarters, the positions of general 
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storekeepers of the Western and Eastern general divisions having 
been abolished. | 


F. G. Prest, whose retirement as director of purchases of the 
Northern Pacific, with headquarters at St. Paul, Minn., was re- 
ported in the August issue of the Raslway Mechanical Engineer, 
was born on January 5, 
1854, at Queenston, Ont. 
He entered railway ser- 
vice in 1880 as a clerk 
in the purchasing de- 
partment of the Northern 
Pacific at St. Paul, and 
held that position until 
1882 when he was pro- 
moted to chief clerk in 
the same department. 
Mr. Prest was promoted 
to assistant purchasing 
agent, with headquarters 
at St. Paul, in 1891 and 
in 1896, was promoted to 
purchasing agent. He 
was pfomoted to director 
of purchases, with the 
same headquarters, in No- 
vember, 1921, and con- 
tinued in that capacity 
until his recent retire- 
ment. Mr. Prest’s entire railway service of 44 years was with 
the Northern Pacific, 


F. G. Prest 


Obituary 


EpMunNpD T. Burnett, who retired as general purchasing agent 
of the Norfolk & Western on December 31, 1920, at Roanoke, Va., 
died at a hotel in New York on July 14 following a short illness. 
Mr. Burnett was born at Philadelphia, Pa., on December 10, 1843, 
and entered the service of the Norfolk & Western on April 10. 
1882, as chief clerk to the purchasing agent, with headquarters at 
Philadelphia. He was appointed assistant to the purchasing agent 
on January 1, 1891, with headquarters at Roanoke and in May, 
1893, he was appointed purchasing agent, with headquarters at 
Philadelphia. In 1896 he was transferred back to Roanoke. At 
the beginning of the period of federal control Mr. Burnett was 
appointed regional purchasing agent of the Pocahontas region, with 
headquarters at Roanoke, and at the termination of federal control 
he was appointed general purchasing agent of the Norfolk & 
Western, in which capacity he served up to the time of his retire- 
ment in 1920. 


— ES 
Fa ALUMINUM CARS AND LOCOMOTIVES SUGGESTED BY GEN. ATTER- 


BURY.—The possibility of the development of an aluminum alloy at 
a cost that would enable its use in locomotive and car construction, 
with a large reduction in weight and consequent decrease in the 
cost of transporting freight, was suggested by Gen. W. W. Atter- 
bury, vice-president of the Pennsylvania Railroad, in testifying 
xefore the Senate committee on agriculture on April 19 in con- 
nection with the bid made to the government by himself, J. G. 
White and Elon M. Hooker for the Muscle Shoals property, which 
Henry Ford is also seeking. The cheap electric power available 
at Muscle Shoals, Mr. Atterbury said, would give an opportunity 
for experimentation to reduce the cost of the metal to a practicable 
figure. 

Referring to the fact that during the war German Zeppelins were 
made from an alloy of aluminum and magnesium, Mr. Atterbury 
said that if the bid is accepted he plans to devote considerable 
time to research work in an effort to manufacture railroad cars 
out of this aluminum composition. The metal would not have 
the strength of high carbon steels, but it could be used as a sub- 
stitute for steel in a large part of either car or locomotive con- 
struction. He said it might be possible to cut down the weight 
by 50 per cent; and although the question whether it is possible 
to produce the aiuminum composition at a cost which would make 
its use for cars feasible would have to be demonstrated, the efficient 
production of aluminum at low cost is directly dependent upon 
cheap electricity. General Atterbury said that the metal he has 
in mind would have approximately 25 to 35 per cent of the 
weight of steel. 
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One of the greatest handicaps under which many railroad 
shops are required to work is insufficient jigs and fixtures. 
In many respects, the output of the 
The Development shop is controlled by the number of 
of Jigs jigs it has available and to what ex- 
and Fixtures tent they can be efficiently used. In 
past years the development of jigs de- 
pended largely upon the ingenuity of the shop man. This 
system of development has resulted in many strange and 
novel contrivances which, if collected for some museum, 
would make an interesting exhibit. The systematic study 
and development of jigs and fixtures which has been made 
in recent years by a number of railroads has been productive 
of excellent results. The need for such work, with the ulti- 
mate purpose of standardization, has been brought up a num- 
ber of times in the editorial columns of the Railway Mechans- 
cal Engineer, because the results already achieved indicate 
that increased efficiency in shop production may be effected 
by the railroads and that the work is well worth the cost. 
In the development of jigs and fixtures a great deal more 
could be accomplished by co-operating with the machine tool 
manufacturers. Many of the manufacturers of machine tools 
for railroad shops have made intensive studies of railroad 
shop requirements and after extensive experiments have made 
available for the users of their machines, jigs and fixtures de- 
signed to handle various kinds of work. These jigs usually 
cost less than 25 per cent of the price of the machine, yet in a 
majority of cases they will double production. As a rule the 
manufacturers are in a far better position to develop, design 
and build fixtures for the tools they make than the individual 
railroad shop. They have available information and data 
that has been collected over a long period of years and in the 
case of grinding and milling machines few railroad shops 
have any information upon which a thorough study, relative 
to the development of jigs and fixtures, can be based. 


Railroad men familiar with the usual attitude of the unions 
in wage negotiations must have been mildly amused when 
they read in the daily press the corre- 


Mr. Stone spondence between Warren S. Stone, of 
as a the Brotherhood of Locomotive Engi- 
Capitalist neers, and John L. Lewis, the head of 


the United Mine Workers, over the re- 
fusal of Mr. Stone to pay union wages in the mines owned 
by members of the enginemen’s brotherhood and the conse- 
quent shut-down of these mines. Mr. Stone avers that the 
mines cannot be operated at union wages in competition with 
non-union mines without entailing a loss to the stockholders, 
members of the enginemen’s union, who own the mines. Mr. 
Lewis counters this with contention that this is a problem 
to be solved by the management of the mines, for which 
miners are not responsible, since they have no voice in it. This 
is a well-known obstruction, and one which has wrecked 
many a wage conference between union organizations and 
the managements of frankly capitalistic enterprises. Mr. 
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Stone and his labor union followers are facing a capitalist’s 
problem in a typical capitalistic way. The question is, 
now that Mr. Stone has recognized the validity of this view- 
point as it applies to his mines, will he also recognize it in 
negotiations which he enters as a union man, and will the 
officers of the other railway unions be inclined to agree with 
hime It is one thing to set up a high standard of what 
wages and working conditions should be and quite another 
to find the money with which to meet this standard. Mr. 
Lewis’s idea that finding the money is essentially a mana- 
gerial function is an old one which heretofore has been ac- 
cepted almost as an axiom in trade union policy. Mr. 
Stone’s position in this controversy should show the fallacy 
of the notion and make it clear to unionists everywhere that 
they must either do all in their power to aid management 
in making production remunerative or be willing to work 
for the wages that the management can pay. The only other 
alternative is that now in effect in the enginemen’s coal 
mines—a total shut-down with no returns either for the 
workers or the owners. 


Much interest was aroused by the results of the apprentice 
competition which was held by the Railway Mechanical En- 
gineer last year. A number of contribu- 


Making tions, including those of the prize win- 
Better ners, were published in the early months 
Workmen of this year. Other articles, which we 


had decided to use and which contain 
constructive and thought-provoking suggestions, were tempo- 
rarily laid aside during the summer months while we pub- 
lished the series of articles describing the methods and prac- 
tices of the Santa Fe apprenticeship department. With this 
issue we resume the publication of those contributions to the 
apprentice competition which were awarded honorable men- 
tion. 

For some reason very few contributions were received in 
our apprentice competition from the young men in the boiler 
shop. We are particularly gratified, therefore, to present 
elsewhere in this issue a constructive discussion from one of 
the boilermaker. apprentices of the Erie Railroad. At the 
risk of becoming tiresome, may we again reiterate the state- 
ment that if the railroads are to make the best progress in 
training apprentices, they must have an appreciation of the 
boys’ viewpoint, in order to know how best to reach and in- 
spire them to put forth their best efforts. Mr. Wylie has 
some excellent suggestions to this end, which are well worth 
consideration. 

It is interesting to note, also, that Mr. Wylie has placed 
special emphasis upon the necessity for the technical training 
of apprentices. Mechanics in some of the countries in conti- 
nental Europe have always been noted for the thoroughness 
of their training and their fitness as all-around workmen. 
One reason for this is not hard to find. On visiting a large 
shop in Russian Poland, the officers in charge apologized 
for the way in which the apprentices were being trained. In- 
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quiry indicated that much the same methods were being used 
in this particular shop as in the average American railway 
shop. This was because the shops and the community were 
comparatively new and schools for technical instruction had 
not yet been inaugurated by the community. The officer 
explained that under normal conditions the boys would be 
required to complete a certain amount of technical training 
in the schools before they would be allowed to learn the 
practical details of the trade in the shops. Some of the rail- 
roads in this country have awakened to the necessity for pro- 
viding technical training in the school room, either on the 
company premises or through outside agencies, but in co- 
ordination with the practical shop training. Many of our 
railroads, however, have failed to give this matter proper 
consideration, and as a result the graduate apprentices, un- 
less they have followed special courses of study as indi- 
viduals, are not as thoroughly trained for their life work or 
as capable as they should be. A greater appreciation of the 
value of such training on the part of the railroads will prove 
a large factor in maintaining the interest of the apprentices. 


There has been a vast amount of discussion in recent years 
concerning the fact that the foreman, because he deals 
directly with the workers, occupies a 

The Foreman’s tremendously important position in a 

Job—A large organization. Frequently he is 
Competition the only man in the official family 
with whom the workers come in con- 
tact and they appraise and judge the entire organization 
from the standpoint of their dealings with him. On the 
other hand, the foreman is frequently the only channel 
through which the men may be informed and educated as 
to the policies and desires of the management. As the 
organizations have grown in size and have become more and 
more complicated with resulting frequent misunderstandings 
between the managements and the men, the position of the 
foreman has become more and more important. Unfortun- 
ately this was not recognized to any great extent and too little 
attention was paid to cultivating the foreman and preparing 
him to meet the responsibilities of his position in a big way. 
The past two or three years have witnessed a great awaken- 
ing in this respect and many railroads are adopting con- 
structive measures to overcome this weakness and place 
proper emphasis upon the importance of the foreman's 
position. 

The Railway Mechanical Engineer desires to promote a 
constructive discussion of this whole question and announces 
a competition in which a first prize of $50 and a second 
prize of $35 will be awarded for the two most constructive 
articles received at our office in New York on or before 
December 1, 1924, on the opportunities and responsibilities 
of the foreman. In other words, what are the opportunities 
of the foremen in the way of strengthening the organization 
and giving the best possible account of themselves? Just 
how are these opportunities to be measured? What are the 
responsibilities of a foreman in the railway mechanical de- 
partment—not in the way of detail methods and practices, 
but in getting the largest and best service from the workers, 
not alone in the selfish interests of the company or of him- 
self, but to the mutual advantage of all concerned—the 
public, the men, the management and the owners? 

When this topic was discussed at one of our staff meet- 
ings, the opinion was expressed that a competition of this 
sort would bring out only a theoretical discussion which 
would fail to make a distinct impression upon our readers 
and would not serve any constructive purpose. In answer 
to this, it was pointed out that events which have taken place 
in the railway mechanical field during recent years have 
served to emphasize the absolute necessity of the foremen 
facing up to their jobs in a large way and with a real com- 
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prehension of their great opportunities and of the heavy 
responsibilities which rest upon them. It was suggested that 
many foremen have been studying this whole question criti- 
cally and that they are in a position to contribute specific 
facts and human interest incidents to back up their ideas 
which will be extremely valuable and helpful to their asso- 
ciates in other departments or on other roads. It is with 
this thought in mind that we are inviting the foremen to 
help us develop and promote a constructive discussion of this 
whole question. 


Under normal operating conditions, there is probably no one 

factor upon which may be placed more responsibility for 

delays to equipment held in shops for 

The Cost repairs than a lack of material with 

of which to complete the work. It is an 

Delays element which to some extent enters 

into and tends to interrupt the other- 

wise smooth operation of practically every railroad repair 

shop. The shop superintendent could ask for no more 

nearly ideal condition than to have available an unlimited 

stock of materials at all times. Such a condition might also 

help to eliminate many of the difficulties by which the gen- 

eral storekeeper is beset, but to maintain an adequate stock 

without accumulating an excess stock is the storekeeper's big 

problem. Fortunately, the general storekeeper or purchasing 

agent is able to show just what he can save in dollars and 

cents by a reduction in material stocks, whereas, on the other 

hand, the shop superintendent is usually at a loss to know 

how he can show up the actual cost of delayed repairs 
which may be occasioned by not having material. 

When there is a heavy demand for power and the shops 
are operating at full capacity, delays to equipment under- 
going repairs represent an actual loss in dollars and cents 
which may be evaluated by taking into consideration the 
rental value of a locomotive or car, and the shop space, as 
well as the increased labor cost due to disruption of the 
repair schedule, but it is only under such conditions that the 
delay represents an actual loss. Certainly a delay charge 
against a locomotive being repaired before placing it in 
storage or a charge for shop space, which would not other- 
wise be used, could never be justified. 

The installation of a shop cost control system followed by 
a thorough analysis of the data which would then be'avail- 
able, would undoubtedly point out to the shop superintendent 
some way in which figures may be compiled to show the 
management just what these delays cost at a time when they 
represent an actual loss and would enable it to determine 
whether or not one department was economizing at the ex- 
pense of another. Under such ‘conditions, a scheme of shop 
cost accounting, showing in dollars and cents just what it 
costs to have a locomotive or car held in shop awaiting 
material, might be worth while, but would it not be better tc 
direct attention to the institution of methods that would 
prevent such an occurrence ? 

An editorial in the Railway Mechanical Engineer some 
time ago suggested the desirability of studying this situation 
with a view to striking a proper balance between the objec- 
tives of the mechanical and stores departments and creating 
a better mutual understanding of the problems of both de- 
partments. Subsequent comment served to bring out some 
more or less biased opinions. The outstanding feature of the 
discussion was the tendency of the representatives of each 
department to lay stress upon their own particular troubles 
without offering any constructive suggestions as to how the 
other department might help to eliminate them. Is it not, 
after all, merely a question of complete co-operation? 

One general storekeeper made the statement that the best 
possible insurance against delays attributable to shortage of 
material is a strongly organized service of supply. The op- 
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portunities for a thoroughly efficient stores organization, 
however, do not lie entirely within the jurisdiction of the 
stores department. There are many ways in which the 
mechanical department may assist in increasing stores de- 
partment efficiency and in doing so serve its own purposes. 
The stores department is not able to serve to the best advan- 
tage without the possession of complete and timely informa- 
tion as to the requirements of other departments, not only as 
to the quality and quantity of material wanted, but a knowl- 
edge as to the actual time it is wanted as well. This naturally 
leads to the question of how well organized the shop may be, 
particularlv in respect to the ability to anticipate probable 
future requirements of material. 

The scheduling of railroad shop work has attracted con- 
siderable attention in recent years and some remarkably 
efficient svstems have been developed and put into successful 
operation. Primarily, scheduling systems have been intro- 
duced to facilitate shop output, but if the possibilities of 
utilizing the schedule as an indicator of future requirements 
have not been considered, then it has failed to serve its full 
purpose. 

A well-organized repair shop in which scheduling methods 
are used should be able to anticipate its future requirements 
with sufficient accuracy to furnish complete information to 
the stores department far enough in advance so that the 
necessary material could be secured and be available when 
needed. Having been forewarned of an approaching demand, 
a well-organized stores department should have no incentive 
for not furnishing the necessary material to meet the 
schedule. 


A gang of skilled mechanics is stationed at the locomotive 
terminal to inspect locomotives as they come on the inspection 
pit and report any defects. Further- 

Sound Judgment more, the engineman, at the end of his 
is run, reports the defects some of which 
Essential can onlv be determined when the loco- 
motive is working. These reports are 

sent to the office of the enginehouse foreman for the specific 
purpose of directing him and his assistants as to what repairs 
should be made on the locomotive so that it may be again dis- 
patched and complete its run without a breakdown. But do 
these reports always accomplish the purpose for which they 
are intended? It is not unusual for an engineman to report 
that his locomotive would not make steam due to the flues 
being stopped up, dirty front end, valves out of square, or the 
diaphragm pipe out of line. As a usual rule defects of this 
nature do not develop on a single trip; upon investigation, it 
will probably be found that they have been consistently re- 
ported by previous enginemen. The natural question is, why 
have they not been repaired? The answer is that the gang 
foreman who received the engineman’s work report passed 
these defects as O.K. for service. Again, locomotives break 
down or lose time on the road due to hot main pins or driving 
boxes, air pumps failing to keep up the required pressure, 
dirty feed valves, rods pounding badly, or other defects of a 
similar nature, which are reported by the locomotive in- 
spectors. It is not unusual to develop the fact that such 
defects have been passed as serviceable. When the gang 
foreman responsible is pressed for an explanation as to why 
he permitted such locomotives to be marked up for their runs 
he will defend himself by stating that he did not have the 
material to make the repairs; or he was short of power; or he 
did not have sufficient time; in a few cases he may admit that 
he thought that the locomotive would make another trip and 
that the fellow at the other end of the division would repair 
it. The trouble is that there is too much of the prevailing 
spirit of taking a chance and depending upon the other 
fellow to do his work. Again, frequently, the foreman is 
not able to exercise good judgment in deciding on what should 
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be repaired and what should be passed as serviceable. 

A good enginehouse gang foreman should know a loco- 
motive and be able to use sound judgment in passing on work 
reports. If a locomotive is dispatched on a run, and due to 
existing defects, a breakdown occurs it will cost money, time, 
and often human life. There is nothing which will more 
quickly arouse the ire of the traveling public than to have the 
train lose time because of defective equipment. If it is a 
frequent occurrence the railroad soon gains a bad reputation. 
One of the ways to help overcome such a situation is to use 
great care and discretion in selecting men to fill positions of 
gang foremen in the engine house. 


New Books aca 


THE Mopern Foreman. Ry Robert Grimshaw, M. E., 297 pages, 
534 in. by 8% in. Price $2.50. Published by the Gregg 
Publishing Company, New York. 


The object of this book is to show the important part the 
foreman plays in increasing the efficiency of modern indus- 
trial plants. A comparison is given between the foreman of 
the past and present and his responsibilities to his employer, 
the workers and himself. Three chapters are devoted to men 
in the ranks and problems pertaining to them which the 
foreman must fundamentally understand. This is followed 
by an interesting discussion of the art of handling men with 
the object in view of obtaining the largest amount of pro- 
duction per man and still keep them contented and inter- 
ested in their work. 

Considerable space is given to the duties of the foreman. 
This includes a detailed discussion of the best methods of 
performing the various duties which confront the foreman 
during his daily routine. Considerable discussion has taken 
place in recent years as to the amount of clerical duties the 
foreman should have burdened upon him. The author, in 
a clear and concise manner, discusses the amount and best 
methods of performing this duty. In chapters nine and ten, 
it is pointed out that the foreman should aim to eliminate 
waste and also should study the most modern factory 
methods. These factors should be thoroughly understood in 
order that a foreman may function properly. 

What the foreman should have and what he should know 
is covered in the two largest and most interesting chapters in 
the book. The importance of his mental training, his 
physique, his character, his personality, his imagination, his 
loyalty, etc., are interestingly discussed in these chapters. 
It is further pointed out that the foreman should have a gen- 
eral knowledge of human nature, of psychology, of team- 
work, of management, etc., in order to successfully perform 
his duties and to prepare himself for further advancement. 

The last 14 chapters deal with after thoughts which came 
to the author’s mind during the sale of the first edition of 
this book. These chapters dwell on the foreman personally 
and discuss the peculiarities of various types of foremen. 
The book is written in a very interesting and entertaining 
style and should be read by every man who is in an execu- 
tive capacity or by those in the rank and file who are am- 
bitious to assume responsibility. 


Air Brake Inspectors’ HANDBOOK. By Carl Glenn, air brake 
inspector Chicago, Rock Island & Pacific. 200 pages, illus- 
trated. 5 in. by 7% in. Price $2.00. Published by the 
Stmmons-Boardman Publishing Company, 30 Church street, 
New York. 


The Air Brake Inspectors’ Handbook, which is the second 
volume of the Railwaymen’s Handbook Series, is a worthy 
companion to the Car Inspectors’ Handbook reviewed in 
the September, 1924, issue of the Railway Mechanical En- 
gineer. The author has accomplished his purpose to pro- 
vide a handy reference book for enginemen and air brake 
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inspectors, giving prescribed tests by which to locate defects 
as the various symptoms appear. The tests described are 
useful to any man whose work requires him to operate or 
repair air brake equipment, particularly, as they cover all 
types of equipment in general use. 

The text of the book contains 14 chapters on such sub- 
jects as air compressors, pump governors, the G-6 brake 
valve and double check valve, feed valves, triple valve de- 
fects, PC and ET equipment, the No. 6-A ET equipment, 
ET piping, air signal equipment and a chapter on the UC 
No. 12 universal passenger control valve. An interesting 
chapter is devoted to common defects occurring in the empty 
and load brake. This type of equipment is usually a diff- 
cult problem to the air brake man on account of the disparity 
between loaded and empty weights of modern equipment. 
Particular attention has been paid in this chapter to de- 
fects in the K-2-L triple valve and also in the H-3 change- 
over valve. A chapter has also been added in which the 
author has gone into the various interpretations and rulings, 
as applied to brake and signal equipment, of the locomotive 
safety laws. The volume is quite complete and should be 
of real service to railroad men, concerned with the operation 
or maintenance of air brake equipment. 


PRACTICAL MATHEMATICAL ANALYSIS. By H. Von Sanden, Pro- 
fessor of mathematics at the University of Clausthal, unth 
examples by the translator, H. Levy, M.A., D.Sc., F.R.S.E., 
Professor of Mathematics, Imperial College of Sctence and 
Technology, London, 195 pages, illustrated 51% in. by 8% in. 
Price $4.50. Published by E. P. Dutton & Company, New 
York. 


The book presents to the reader an able and stimulating 
survey of the methods by which the solutions of any given 
problem may be evaluated in numerical form. The author 
has given preference to those methods which are capable of 
a very general application in the teaching of mathematics, 
and consequently has devoted considerable space to the treat- 
ment of empirical function. 

The general theory and the three positions of the slide-rule 
is discussed in Chapter II. The same chapter contains an 
explanation of the construction and the use of the calculating 
machine. Other subjects treated in the book are rational 
integral functions, and their extrapolation and interpolation ; 
numerical differentiation and integration; mechanical 
quadrature; solution of equations, linear, transcendental and 
non-linear and the analytical approximation of empirical 
function. 


THE SUPERVISION AND MAINTENANCE OF STEAM RAISING PLANT. 
By Charles A. Suckan, 342 pages, 6% tn. by 914 in., illustrated, 
bound in cloth. Published by D. Van Nostrand Company, 
New York, Price $8.00. 


The present high cost of fuel is emphasizing the imperative 
need for an organized system of boiler house control. The 
fuel bill is the largest item of operating expense, and any 
means of reducing it is worthy of the closest attention. In 
this book the author has brought out the necessity for the 
efficient operation and maintenance of steam generating 
plants and has presented such information as will assist 
power plant owners and engineers to operate their plants as 
efficiently as possible under existing conditions in the sim- 
plest possible manner by avoiding a theoretical discussion 
of the subject. This volume will be found valuable as a ref- 
erence work. The text is divided into two general parts, the 
first dealing with supervision and the second with mainte- 
nance. A practical discussion of the economical use of fuels 
and the use of fuel-saving devices is followed by a discussion 
of the operation of auxiliaries and the handling of fuel 
and ashes. A section of Part I is devoted to the manage- 
ment and duties of the power plant operating staff. Part II 
covers the inspection and maintenance of equipment. 
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PROCEEDINGS OF THE INTERNATIONAL RAILWAY FUEL ASSOCIATION 
1924. Edited by the Treasurer, J. B. Hutchinson, 6000 Michi- 
gan Avenue, Chicago, Ill. 487 pages, bound in leather. 


This book contains the proceedings of the Sixteenth Annual 
Convention of the International Railway Fuel Association 
which was held in Chicago, May 26 to 29, 1924. The reports 
submitted include the Proper Distribution of Locomotive 
Fuel; Feed Water Heaters; Symposiums on New England. 
Australia, Canada, South West Territory and other Central 
States and Mid-Continent; Oil and Coal Locomotive Fuel; 
Firing Practice; Fuel Stations; Coal Storage; Mining, 
Preparation and Inspection of Coal for Locomotive Use; Co- 
operation with the American Railway Association; Purchase 
of Coal by the Railroads; Fuel Loss at Locomotive Termi- 
nals, and What is the Responsibility of the Division Superin- 
tendent in Fuel Conservation? 


What Our Readers Think 


A Fast Job in the Roundhouse 


MILWAUKzEx, Wis 
To THE EDITOR: 


In almost every issue of the Railway Mechanical Engineer 
I read with considerable interest of work being done in a very 
short time, or in a better way than the general practice. 
Such articles are most helpful to those directly responsible 
for locomotive repairs for it aids them in “doing the job” 
and returning the locomotive to service in less time and in 
many cases with less effort. 

1 have in mind the renewal of a front side rod pin on a 
Pacific type locomotive which was made here in six hours. 
The new pin was furnished finished except for the wheel fit. 
The pin to be removed and applied was of the cup shaped 
type, the depression being made in the pin to secure a cup 
shaped washer by means of a 1%4-in. bolt extending through 
the entire length of the pin. To remove the pin the engine 
was spotted and the rods removed. The engine was again 
spotted on the right back center to place the pin in position 
for removal. Blocks were then placed between both of the 
front driving boxes and pedestals and the brakes were 
slacked. While two men jacked up the engine the side rod 
pin was cut off flush with the wheel center, then cut in as 
far as possible at the front and back sides of the bolt hole to 
within 14-in. of the wheel bearing. It was necessary to cut 
the balance of the pin from the outside, as the mechanics 
were not able to cut the entire distance through the pin. 
After completing the cutting operation, the pin was cooled 
and then driven out with a long ram, which extended through 
the spokes in the left front driver, and a sledge. This opera- 
tion required little effort. The wheel center was then 
thoroughly cooled and calipered and one of the mechanics 
finished the wheel fit of the new pin while the tire and wheel 
center were being heated. An ordinary kerosene heater was 
used to heat the hole in the wheel for the new pin. The side 
rod was taken to the shop where the bushing was bored to 
fit the new pin. Heating the wheel center required about 40 
minutes. A thin coat of white lead was applied to the wheel 
fit of the new pin which was slipped into the wheel. The 
rods and other parts were then applied to the locomotive. 

There were two machinists and two helpers on this jod 
which was started at 7:00 a.m. The locomotive was ready 
to depart on a train at 3:00 p.m. No work was done bè- 
tween 12:00 noon and 1:00 p.m. No arrangements had 
previously been made to renew this pin as the locomotive had 
arrived on the previous night. 

We have applied several pins by this method and it h:* 
proved very satisfactory. ROUNDHOUSE FOREMAN. 


Heavy Freight Locomotives for the Reading 


Consolidation Type Weighs 314,950 lb. and Has Unusually High 
Tractive Force of 71,000 lb. 


bÁ] 


N building the order of 25 Consolidation type locomotives 
for the Reading Company in the latter part of 1923 the 
Baldwin Locomotive Works turned out the heaviest of 

this type which had been constructed in its plant up to that 
time. These locomotives have a total weight on drivers of 
284,190 lb. which averages 71,000 lb. per pair. The devel- 
opment of the Consolidation type on the Reading presents 
some interesting features and a comparison of the latest group, 
designated as Class I-10-S A, with previous Consolidations 
built for this road shows the remarkable increase in capacity 
effected since 1880. The accompanying table gives a com- 
parison of the principal dimensions. 

As compared with the locomotives built in 1880, Class 
I-10-S A shows an increase in total weight of 208 per cent 
and in tractive force of 262 per cent. With a ratio of 
adhesion of four, the weight on drivers of the new locomo- 
tives is fully utilized for traction purposes. 

Fuel and traffic conditions on the Reading are largely 
responsible for the continued use of the Consolidation type 
in heavy freight service. The fuel used is a mixture of 
fine anthracite and bituminous coal, which can be econom- 
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The boiler is of the Wootten type, with a conical ring 
forming the front half of the barrel, and a maximum 
diameter of 96 in. The center line is placed 10 ft. 2 in. 
above the rail. The firebox has a combustion chamber, 
across the throat of which is built a brick wall 26 in. high. 
A Duplex stoker is applied, and the grate is of the rocking 
pattern, with drop plates front and back. The ash pan has 
a single hopper of large capacity, with a steam blower pipe 
for cleaning. A special feature that should be noted in 
connection with the boiler is the Economy front end, 
patented by I. A. Seiders, superintendent of motive power 
and rolling equipment of the Reading. The sparks are 
broken up by means of a breaker plate, consisting of a slotted 
plate fitted with deflecting vanes, which is placed under the 
superheater damper and in front of the tubes. The netting 
frames are most substantial in construction, and the device 
has proved very effective in preventing the setting of fires due 
to escaping sparks. 

Two of the locomotives in the group are equipped with 
the Sellers exhaust steam injector. 

As in the Class I-9 Consolidation type locomotives, the 
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Consolidation Type Locomotive Built by the Baldwin Locomotive Works for the 


ically burned in a wide firebox placed above the driving 
wheels; while the traffic consists largely of coal which is 
Eauled in heavy drags at moderate speeds. “With the excel- 
lent track conditions on this road, and with generally favor- 
able grades from the mining regions to tide-water, eight- 


Reading 


cylinders are cast separate from the saddle. The valve cham- 
bers are bushed for 13-in. piston valves, but are of sufficient 
size to take valves 14 in. in diameter. The valves are set 
with a travel of 6% in. and a lead of 1⁄4 in.; they have a 
steam lap of 1 in. and an exhaust clearance of 1/16 in. 


Tur DEVELOPMENT OF THE CONSOLIDATION TYPE ON THE READING 


Water Super- 
; Grate heating heating 
Cylin Steam area, surface, surface, Weight on Weight total Tractive 
Date built ders, in. Drivers, in. pressure, lb. sq. ft. sq. ft. sq. ft drivers, lb. engine, lb force, 1b. 
1880 aa 20 by 24 50 120 76 1,357 90,300 104,100 19,600 
T890 oie ic d Meta Gee ed Ree Re on ea ete 22 by 28 50 140 76 1,818 135,000 150,000 32,250 
a aio add 22 by 28 56 200 47.5° 2,130 147,600 164,300 41,200 
1905 foes Arda 22 by 30 61% 210 90 3,209 er 04,000 226,250 42,200 
1919. oa A ce Oe de See Ce ees 25 by 32 55% 200 94.9 2,655 575 250,800 281,100 61,000 
LIDIA AA Eee eV Se ee 0 27 by 32 61% 220 94.5 3,315 778 284,190 314,950 71,000 


*Designed fcr burning bituminous coal. 


coupled locomotives handle the heaviest trains that can be 
economically operated. 

The new locomotives are a direct development of Class 
1-9, built in 1919, and have many features in common with 
them. The increase in total weight is 12 per cent and in 
tractive force 16 per cent. Flanged tires are used on all the 
wheels, and are spaced transversely to permit the locomotives 
to pass curves as sharp as 22 deg. 


They are operated by Walschaert gear, controlled by the 
Ragonnet power reverse mechanism. The pistons have rolled 
steel heads and cast iron bull rings, and the driving and 
engine truck axles, crank pins, piston rods, and connecting 
rods are of quenched and tempered steel; the driving axles 
are hollow bored. Fifty per cent of the reciprocating weight 
is balanced. 

The main frames are each cast in one piece; and with'the 
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transverse braces are of most substantial construction. The 
front frames sections are in the form of slabs, which fit be- 
tween the central saddle and the cylinder castings. The 
main driving boxes are of the extended type, and self-adjust- 
ing wedges are used in the main pedestals. 

The tender frame is built up, with 10-in. and 12-in. 
:ongitudinal channels and steel plate bumpers. The tank 
carries 9,500 gal. of water and 15 tons of coal. The trucks 
are of the equalized pedestal type, with forged steel wheels. 

These locomotives have a width over the cylinders of 10 ft. 
5 in., and a height over all of 15 ft. 45% in. 


TABLE op WEIGHTS, DIMENSIONS AND PROPORTIONS. 


Railroad 2 A AR eh eee eG Reading 
Type © Of locomotive oses hoses siege ols oi cE weed eee a eae eee ee Ree 2-8 
A A A E Freight 
Grinders, diameter and stroke ............ooo.oooooooooo.. 27 in. by 32 in. 
alve gear, type ooo cocooccoocor rr rr . Walschaert 
Valves, piston ty type SILO coda eet ews Piston, 13 in. 
Weights in working order: 
On drivers nao EA e 284,190 Ib. 
On front truck. ¿oocsstaterasi asc RAE ls 30,760 Ib 
Total. engine iscusisos las Seca bees en Ee dea as 314,950 Ib. 
Tender Li a oo la cer ed 187,050 1b. 
Wheel bases 
Driving cono ra 17 ft. 6 in 
A eee ele E EEE a tat oie eee ares 17 ft. 6 in 
Total engine serz nirs anost atracar ME in 
Total engine and tender .............o.oocoomcomomo morro». 66 ft. 10% in 
Wheels, diameter outside tires: 
riving de o ad 2 vate ais as 61% in 
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Front truck 566 6 5oe-6 S566 SS ie 4 os wae Wee ass eases 33 in 
Journals, diameter and length ; : 
iving, Main «dico re a ee eS 12 in. by 18 in. 
Driving, others A A eke 5 he ce eeKs tele eee 6458 11 in. by 13 in. 
Front truck c65566 ios 0 sw sin eae’ wilson 6 o iensen es 7 in. by 11 in. 
Boiler: f 
Ley ME eee eer re rere TEE eer A SAA Conical 
Steam A O eres Soe eae ees 220 Ib. 
Poel, kind A ounce eis aa a E a Anth. and bit. mixed 
Diameter, first ri ring, inside ii AE a ea 
Firebox, length A A eae ae i26% in. by 108% in. 
ubes, Bost and diameter ............oooooooconocmoo»osoo —2 in. 
Flues, number and diameter .............ooooooooomo».ooroo 53% in. 
Length over tube sheets ................o.ooooooomocromo.roosoo 13 ft. 6 in. 
Grate arca cuina EA RO Hou akewee Hae 4.5 sq. ft. 
Heating surfaces 
Firebox and con: Chamber... idas cias aro 327 sq. ft 
Arech tubes ¿ici Aia 
Tubes and flues. cuicos na 2,988 sq. ft. 
Total evaporative ...o.ooooooo.o...- Parana la SD send ates 3,315 sq. ft. 
Supéerheatin®: srccccerirei ioa anar hate Tey se esses i 78 sq. ft 
Comb. evaporative and superheating ..........o..o.oooooooo... 4,093 sq. ft 
Tender: 
Water capacity ...oooooocconcacoccorconcc coronar rr 9,500 gal. 
Fuel: capacity ans at en Rs 15 tons 
General data estimated: 
Rated tractive force. a O 71 ad Ib. 
Cylinder horsepower (Colo O tlt Was aa tae eaves 2, 
Ma ht per oportions: f 
Weight on drivers =- total weight engine, per CeMt............o.o.o. 90.3 
Weight on drivers + tractive force .....ooooooooomoocccmcomc momo. 4. 
Total weight engine = cylinder hp.............oo..oooomooooo eee 111.7 
Boiler proportions: 
Comb. heat. surface =- cylinder hp...............o.oooooomooo.. 1.45 
Tractive force + comb. heat. surface............-ececcceeeeceee 17.3 
Tractive force X dia. drivers + comb, heat. surface.............. 1,066.8 
Cylinder hp. — grate area 2.1... . cece cece ce eee eet m o. 30.5 


Brotan Boiler Applied to Hungarian Mallet 


Adverse Water Conditions Led to the Adoption of This Type, Which 
Has Proved Successful 


HE Hungarian State Railways had handled practically 
all of its heavy express and passenger trains on the 
Fiume-Moravica section of the Budapest-Fiume line 

with locomotives of the 2-4-4-0 type, and the freight trains 
with 0-6-6-0 type locomotives until about 1914. Increased 
traffic conditions since that time created the necessity of de- 
veloping a locomotive of greater power and capacity. The 
locomotive illustrated and described in this article was de- 
signed to handle traffic in the above-mentioned territory and 
was the first one of its type to be built in the shops of the 
state railways of Budapest. 

Difficulties had been experienced with the boilers on loco- 
motives previously used in this district because of hard 
water and because of the highly satisfactory service which 
the Brotan boiler had rendered on some express locomotives, 


it was decided to embody it in the design of this new Mallet. 
Since this first locomotive was constructed, 59 more of the 
same design have been built and placed in service. 

This particular design of the Brotan firebox boiler has a 
greater heating surface than is usually found in European 
locomotive boilers. The barrel of the boiler is in three sec- 
tions; the middle section has a diameter of 68 29/32 in. and 
the plates are 34 in. thick, while the rear section is conical 
with a maximum diameter of 7834 in., the plates being 7% 
in. thick. The circumferential seams of the boiler are lapped 
and double riveted; the longitudinal seams have double straps 
of unequal width and are triple riveted. The copper tube 
sheet of the firebox is 1 3/16 in. thick, the front tube sheet is 
of iron 1 7/64 in. thick. The steam dome is 20 7/16 in. 
high and has a diameter of 35 7/16 in.; it consists of two 
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parts; viz., the flanged shell which is 19/32 in. thick, and 
the dome which is 74 in. thick and which has a cover 25 9/16 
in. in diameter. The smoke box is built up of two plates and 
has a door consisting of two dished plates which is held 
against the cast steel door frame by 12 clamps. Connecting 
with the stack, which is not continued down inside the smoke 
box, is a conical, tiltable spark arrester extending down to 
the exhaust pipe which ends on a level with the center of the 
boiler. Behind the opening for the stack is fitted a half 
conical smoke duct. 

The throttle valve on the steam dome is a double disc 
gate valve; two safety valves of four-inch diameter, with a 
high lift, are fitted on a special pad back of the dome. On 
account of the size of the boiler two strainers, each with six 
cells of 2154 in. diameter, were fitted, the feed water being 
led to these through a feed-head by means of a non-suction 
steamjet pump. 

The Schmidt type superheater has 36 units in four rows of 
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each side, while forward a fireproof wall completes the en- 
closure. The fire door is a sliding door in halves, the open- 
ing being formed by a cast steel frame; combustion with 
but little smoke formation is attained by a long fire dome; 
a tilting grate serves readily to remove the slag formed by 
inferior coal. 

The saddle connecting the cylinders of the rear truck is 
59 in. deep and is rigidly riveted to the last boiler section. 
Thus secured, the boiler rests by means of a front and rear 
sliding surface of the base frame on the tie girders of the 
trucks, the last one of which is provided with a brass liner. 
Ahead of the middle axle of the forward truck is located a 
cast steel girder having an inside riveted connection with 
the boiler at the top and resting at the bottom on bushed 
guides. ‘Two coupled plate springs 707% in. long, having 
3 15/16 in. side play bring the forward truck back to the 
mid position. 

The ash pan has a horizontal bottom divided: into two 
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Cross Section of Brotan Boller on Hungarian Mallet Locomotive 


nine each. The Brotan type firebox, the largest of its kind, 
is 122 in. long between protecting plates and 7914 in. wide. 
The cast steel base frame is built up in four sections with 
flanged joints and its front end is connected to the boiler 
by three elbows. In later construction the base frame is in 
one piece. The side walls of the firebox are formed by 
seamless drawn wrought iron water tubes which end in two 
separate headers, and are connected with each other at the 
rear by a coupling piece. To insure tightness the headers 
project into the boiler for a distance of 22 9/16 in. and are 
there supported by heavy angle bars. Furthermore, to better 
shut off the gases of combustion toward the top, two more 
horizontal water tubes were built in between the two head- 
ers, reaching from the rear coupling piece to the tube sheet. 
The rear wall of the firebox is formed by six water tubes on 


sections by a recess for the middle axle of the rear truck; 
each of the sections has two trap doors in the bottom which 
can be operated from the cab. A branch line from the left 
pressure pipe of the steam jet pump serves for sprinkling the 
coal while one from the right serves the same purpose for 
the ash pan. 

Each wheel base consists of two continuous frames 11% in. 
thick, 43 5/16 in. apart. Due to the frame for the high 
pressure cylinders being located under the firebox, the 
horizontal stiffening of this main girder was limited, but 
it was possible to fit, in addition to a horizontal angle frame 
above the closed driving box openings, several wrought iron 
stiffeners between the wheels at the lower edge of the frame. 

The driving axle which is curved to a radius of 76 in., is 
fitted with upper supporting springs of eleven plates each and 
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has 1 21/32 in. play on each side. The supporting springs of 
all driving axles are below and are connected up by two 
spring links; they consist of twelve plates with 35 7/16 in. 
hanger centers. The last wheel of the forward truck has 
smaller flanges, the first wheel of the rear truck has MZ in. 
lateral on each side, and the second and seventh axles of the 
locomotive run in fixed bearings. The flanges of the first, 
second and fifth wheels, which are subject to the most wear 
on curves, are lubricated. The connection of the two truck 
frames is located somewhat ahead of the center of high pres- 
sure cylinders, there being long swivel pins in the cross tie 
of the latter. 

For the distribution of steam, outside valve gear of the 
Hensinger-Walschaert type and piston valves are employed. 
A hand operated starting slide valve at the right hand side 
of the boiler takes the live steam from the steam supply 
pipe and allows it to pass on to the cross connection, the 
air valve of which limits the pressure to 110 lb. In most 
cases, especially in freight trains which are never coupled 
taut, the high pressure cylinders alone suffice for starting. 
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with a braking power equal to 69.6 per cent of the weight on 
drivers; a speedometer for a maximum speed of 37 m.p.h.; a 
sander operated by compressed air which takes sand from 
a large sand box and throws it in front of each front 
driver. In addition to this a small sand box, attached to the 
cab, is provided for the driving wheels of the rear truck. 
The forward part of the frame is arranged for fitting a snow 
plow. 

The cab has sliding windows at the sides, a ventilating 
hood and an acetylene ceiling lamp. Each header on the 
boiler is equipped with a water gage; gage cocks are not 
provided. 

The tender has four wheel trucks which are equipped with 
the same brakes as the locomotive. 


TABLE OF DIMENSIONS, WEIGHTS AND PROPORTIONS 


H. P. cylinders, diameter.................. e wan ke On E 
L. P. cylinders, diameter............. 0... cece eee e ee ee eee eee 33.46 in. 
SITORE Aiea atthe x Ow RSE Be BA BERR OES «AOR rate: 
H. P. piston valves, diameter... ....... 0... ccc ccc ccc c ees ee cease 9.84 in. 
L. P. piston valves, diameter..........0.0... 0. ccc cee eee e eee ooo.» 13.39 in. 
Weights in working order: 

On AT A sa sank at II ol e. 214,000 Ib. 

On, front- UTC Kes ea esas fete la AD daa duda 27,000 Ib. 


General View of the Brotan Boller Showing Arrangement of Water Tubes and Drums 


The re:r stuffing boxes of the piston rods are fitted with 
metal packing; the piston rods of the high pressure cylinders 
do not extend through, while the low pressure piston rods 
extend through at the forward end and run in enclosed 
guides. In the first two locomotives built, two large air- 
suction valves were fitted in the steam supply pipes while 
in the later ones they were mounted on the steam chest. All 
cylinder heads have safety valves to guard against excessive 
pressure. 

Reversing is accomplished by a threaded spindle operat- 
ing on a main shaft located to the rear of the high pressure 
cylinders; from this shaft tie rods on each side connect with 
the valve operating rod of the low pressure cylinders as the 
firebox interferes with running this rod continuously as is 
usually the case. The tie rod connects from the center with 
the valve operating rod of the high pressure cylinders in 
such a way that it is free to follow the movements of the 
truck. 

The adjustable screw coupling between the locomotive 
and the tender is designed for a pull of 23 tons as required 
by the standard specifications. 

Forming part of the equipment is the automatic Westing- 
house emergency brake and the non-automatic Henry brake, 


Total ENEE A ta daa 241,000 1». 
Tender La e aid 126,000 Ib. 
nce bases: 

MIVING cp cae poesin anes Neate beac een ieee Wee ceed 27 ft. 8% in. 
Rigid ti een aig Ske Mu aS FO wane a Als ea 11 ft. 1% in. 
Total engine os. 5 id dials, E ho ta eee Gs 39 ft. 03 in. 
Total engine and tender.............. 0. 0... cece eee eee 63 ft. 0 im. 

Wheels, diameter outside tires: 
Driving ..... AED AS aca Akutan eee 56.69 in. 
Eront truck A A ws en miata Tie Se rie ek tee 37.40 in. 
Boiler: 
Steam “Press Ei sn cta dr di 220 lb. 
Diameter, first ring, inside..................o.ooo +. eee eee 68.9 in. 
Firebox, length and width.......................... 122 in. by 7923 in. 
Tubes, number and diameter............. 0.0.0.0 ccc eee eee 180—2 yy in. 
Flues, number and diameter................. ccc ooo... o... 36—5'4 in. 
Water A aude ro ne annann Ad ob a ease we 70—33% in. 
Length over tube sheets..................o..o.oooooooo co...» 18 ft.—63 in. 
Grate A A aig Ae aaa a Ea 54.7 sq. ft. 
Heating surfaces: 
Firebox and water tubes............. 00.0 cece eee eee ne aae 247 sq. ft. 
Tubes and AMES a 2,671 sq. ft. 
Total evaporative: peto A ie weed 2.918 sq. ft. 
SUPETHOAUING: esence oa rien ada 857 sq. ft. 
Comb. evaporative and superheating...........o..ooooooo.o.ooo. 3,775 sq. ft. 
Tender: 
Water capacity iia a ar Te Ree 6.800 gal. 
Fuel CAPACI 2 A a a Kio da Sl loros 8.8 tons 
Rated tractive force, 75 per cent.............. a A IS 61,500 Ib. 
Weight proporticns: 
Weight cn drivers — tractive force... 0... 0c ce ee eee eee cc eeees 3.48 
Total weight engine — comb. heating surface. ............o.o....ooo.o. 63.9 
Boiler proportions: 
Tractive force + comb, heating surface. .......oooooocooooocanonoo... 16.3 
Tractive force X dia. drivers =- comb. heating surface.............. 9.45 
Firebox heating surface, per cent of evap. heating surface............. 93 
Superheat. surface, per cent cf evap. heating surface.................. 32.0 


- Traveling Engineers’ Association Meets at Chicago 


President Howley Stated That Co-operation Between the Executives 
and the Association Was Necessary to Secure Definite Results 


URING the opening session of the thirty-second 
annual convention of the Traveling Engineers’ Asso- 
ciation which was held September 16 to 19 inclusive, 

at the Hotel Sherman, Chicago, considerable stress was laid 
on the importance of those attending the sessions to whole- 
heartedly enter into the discussion of the various papers as 
they were presented. It was further pointed out that the 
exchange of ideas means progress in any line of endeavor 
and that it is particularly needed by the members of this 
association because of the rapid changes in locomotive 
construction. Each member attending the sessions should at 
least take home one new idea. 

The convention closed with the election of the following 
officers for the ensuing year: President, W. J. Fee, Ca- 
nadian National; first vice-president, J. N. Clark, Southern 
Pacific; second vice-president, J. E. Hurley, Wabash; third 


T. F. Howley (Erie) 
President 


vice-president, J. D. Heyburn, St. Louis-San Francisco; 
fourth vice-president, James Fahey, Nickle Plate; fifth vice- 
president, Ralph Hammond, New York, New Haven & 
Hartford. David Meadows, Michigan Central, was re- 
elected treasurer, and the following were elected new mem- 
bers of the executive committee: A. N. Boyd, Canadian 
National; G. C. Jcnes, Atlantic Coast Line; H. B. Kelley, 
Pittsburgh € Lake Erie; Robert Collett, St. Louis-San 
Francisco; H. H. Wilson, Baltimore & Ohio, and C. J. 
Evans, Missouri-Kansas-Texas. 

The program was arranged to cover the following sub- 
jects: Locomotive Boosters; The Stoker Fired Locomotive 
and the Future Engineman; How to Improve Oil-Burning 
on Locomotives; Lubrication and lts Effect on Locomotive 
Service; Conservation of Locomotive Fuel; Handling Pas- 
senger and Freight Trains; The Work of the Traveling En- 
gineer, and Automatic Train Control. The principal ad- 
dresses were given by R. S. Parsons, vice-president of the 
Frie; A. G. Pack, chief of the Bureau of Locomotive In- 
spection, and President Howley. Brief addresses were also 
made by G. A. Kell (Canadian National) and C. M. Kidd 
(Virginian), president of the Air Brake Association. Ab- 
stracts of Mr. Pack's and President Howley’s addresses and 
some of the more important reports and papers are given in 
the succeeding columns. 
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W. J. Fee (Grand Trunk) 
First Vice-President 


Address by President Howley 


In his address at the opening session, the president, T. F. 
Howley (Erie), spoke in part as follows: 

It is particularly gratifying to me and the other officers 
of the association to note the large attendance of our mem- 
bership. This tends to signify your interest in the personal 
benefits that are to be derived by each one of us through the 
papers to be presented, the discussions that will follow and 
the opportunity afforded, through the intermingling of men, 
all engaged in the same line of business, to learn how other 
railroads handle problems such as may perhaps be now con- 
fronting you. 

It also seems to indicate an interest in this association on 
the part of the higher officers of the railroads we represent, 
as is evidenced by their granting us permission to attend this 


J. N. Clark (Southern Pacific) 
Second Vice-President 


meeting and an apparent belicf on their part that our work 
in the duties assigned to us is going to be improved thereby 
and the results attained in locomotive service are going to be 
bettered through such attendance. This is something our 
association can well be proud of as it bespeaks that co-op- 
eration between officers so necessary to secure concrete re- 
sults. 


Changes in Locomotive Construction 


Constant changes being made in locomotive construction, 
including equipment and improved methods of operation 
require the traveling engineer to be constantly on the alert 
in order to keep abreast of the times, and probably in no 
other way can this be better accomplished than through the 
ennual meetings and interchange of views as carried by this 
association, composed as it is of the traveling engineers of 
almost every railroad in the country. 

The motto of our association, “To improve locomotive 
service on American railroads,” backed up by 31 years of 
earnest endeavor to keep our members up to date in relation 
to the latest changes in locomotive construction, appliances, 
improved methods of firing, best methods of handling on 
the part of enginemen with a view of securing greatest econ- 
cmy in performance and increased safety in operation, can- 
not well help but appeal to the higher officer who is en- 
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deavoring to obtain the best results on the railroad which 
he is assisting to operate. 

It is the aim of this association as you know, to present 
at each meeting a number of papers dealing with the latest 
information obtainable, both in connection with locomotive 
features in use for years past and also in regard to newly 
brought out devices and methods intended to improve loco- 
motive operation. Thus from time to time we have papers 
having reference to such old time devices as lubricators and 
injectors tending to keep us up to date in connection with 
improvements in such devices, papers dealing with break- 
downs of locomotive machinery and failures of various ap- 
pliances and the most practical ways of overcoming them, 
papers on safety devices, examinations of enginemen and 
firemen and papers dealing with such new devices as the 
booster, feed water heater, boiler syphon, etc. 


Value of Discussion 


In order that each one of us may gain as much useful 
knowledge during cur present sessions as is possible, make 
a wholehearted effort to discuss each paper thoroughly here 
in the open meeting where the committee presenting it will 
have the opportunity to tell you how and why they reached 
their conclusions. Give us the benefit of your individual 


J. B. Hurley (Wabash) 
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knowledge and experience as other members will give you 
the benefit of their experience. Then we can each of us 
return to our homes feeling that the improvement we can 
show in our work through better understanding and more 
complete knowledge will not only justify to our superiors the 
expense involved in our attendance at tnis meeting but will 
assist in strengthening in their minds the belief that it is to 
the interest of every railroad to send its traveling engineers 
to these conventions if they would keep them informed as 
to the latest developments in connection with locomotive 
equipments and operation. 


Locomotive Maintenance 
By A. G. Pack 


Chief of the Bureau of Locomotive Inspection 


The railroads have become as necessary to society as are 
the veins that carry the life blood to the various parts of 
the body. They distribute the commerce of the nation to the 
points where it can serve the most useful purpose. The 
locomotive is the heart of transportation and serves the same 
function for the railroads as the heart does for the body. 
Unless the heart acts efficiently the blood ceases to circulate 
freely and the limbs become paralyzed; unless the locomotive 
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is maintained in a high state of efficiency, the arteries of 
transportation clog and business becomes stagnant and con- 
fused. 

In considering the subject of locomotive maintenance, I 
do not come before you with new and untried theories. 
Everyone of you know what should be done, therefore, it 
generally becomes a question of doing or not doing that 
which you know should be done. The question arising is, 
“are you permitted by those in authority over you always to 
do the things that you know ought to be done at the proper 
time and place?” The Locomotive Inspection Law has 
placed upon every common carrier by railroad, a solemn 
duty, viz., to so construct, equip, and maintain their loco- 
motives that they may be operated without unnecessary peril 
to life or limb; and has placed upon you, as employees of 
such carrier, the same solemn duty. It has given you an 
authority which cannot be properly evaded, and one which 
if taken advantage of will help you in having the things 
done that your training and experience has taught you 
should be done. 


Enginemen, Like Other Workmen, Need Good Tools 


The duties of locomotive enginemen are among the most 
hazardous and exacting. If they are successfully to perform 


W. O. Thompson (N. Y. C.) 
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the duties to which they are assigned, they must be active 
and alert during every minute and every second from the 
time they take charge of the locomotive at the terminal until 
they are relieved at their destination. Locomotive enginemen 
are the one class of people who cannot afford to make mis- 
takes or allow their memories to lapse; they too often pay the 
penalty with their lives, and the lives of those intrusted to 
their care. If the engineman is not provided with a machine, 
in other words, tools, in good condition capable of perform- 
ing the work expected, it may not be expected that he can 
keep his mind concentrated on his many duties, and at the 
same time operate his locomotive to the best advantage. 


The Significance of Engine Failures 


The many complex appurtenances and appliances which 
have been added in more recent years to make the locomotive 
more efficient and capable, require constant care if they are 
to be maintained in condition to serve the desired purpose- 
When minor or running repairs are neglected, it adds to the 
burden of operation and leads to engine failures, break- 
downs and train delays. Every engine failure—so called— 
while on the line of road carries with it the potential of a 
serious and probably fatal acident. 1 have never f 
anyone who could estimate the cost of the average engine 
failure. 
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Interfere With Dispatching 


Engine failures upset the prearranged plans of the train 
dispatchers, cause serious confusion on operating divisions, 
and have been known, in many instances, to lead to some of 
the most disastrous and costly wrecks. Many engine failures 
are caused by the failure to make repairs to defects of the 
most trivial nature. It has been charged, not however in 
general, that the defects to which federal inspectors take 
exceptions are of a trivial nature and that the repairs to such 
defects are trivial, with which I agree; but, when the failure 
of parts and appliances of the locomotive and tender cause 
injury and death and the serious loss of property, of which 
we have many records, it cannot be considered as a trivial 
matter. The proper time and place to make repairs is at 
the terminal and before locomotives are offered for service. 
It is better, viewed from any angle, to have trains delayed at 
the terminal than it is to have engine failures, break-downs, 
and serious accidents while on the road. 


The Importance of Adequate Facilities 


In considering locomotive maintenance, the subject 
naturally divides itself into two parts—classified repairs and 
roundhouse repairs. The backshop is the place where the 
heavier repairs should be made. The roundhouse is the 
place where the lighter or current running repairs should be 
made. When classified repairs are made in roundhouses or 
when running repairs are made in back-shops, the logical 
order of things is violated and consequently, unsatisfactory 
and inefficient results are obtained. It is not uncommon to 
find large portions of roundhouses blocked with locomotives 
undergoing classified repairs which could be more promptly 
and economically made in the backshops, while locomotives 
which should receive terminal attention in the roundhouse are 
being repaired on the outside without facilities and where 
men are compelled to work under the most adverse: condi- 
tions, exposed to the elements. It goes without saying that 
such methods tend toward improper repairs and higher cost 
of maintenance with extremely unsatisfactory results. 

Some carriers have given a great deal of attention to shop 
and enginehouse facilities and to providing modern tools and 
machinery for dismantling, repairing, and assembling loco- 
motives, until today we have many examples exemplifying 
the highest state of the art. These should be given earnest 
consideration by carriers that have not kept pace with the 
changed operating conditions and in providing and maintain- 
ing adequate shop and enginehouse facilities. Inadequate 
shop facilities and poor organization mean failure to make 
the best use of our resources; they mean higher labor cost and 
the added cost which results from holding locomotives out of 
revenue service, with the necessity for a greater number of 
locomotives to handle a given business. Terminal and shop 
facilities are potent dividend producers or reducers in pro- 
portion to the methods pursued and the efficiency of organi- 
zation. 


Make Repairs Currently 


It seems hardly necessary to urge the importance of mak- 
Ing proper inspections and proper repairs currently, because 
the results of failure to do this are too well known and 
because it is to the interest of everyone connected with the 
operation of railroads to have these things done. Neverthe- 
less, during the past 13 years federal inspectors have been 
compelled to order withheld from service 48,836 locomotives 
because of defects which unnecessarily increased the peril 
of operation and decreased the efficiency of the locomotive. 
Practically all of this number had been pronounced ready for 
service or were actually in service with defects constituting 
violation of the statute and of economic law. 

Comparing engine failures, one road with another, is of 
little value because no standard has been fixed. There 1S, 
however, no better index as to the condition of locomotives 
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sa an accurate comparison of engine failures on a given 
road. 

This was very forcibly brought to my attention about a 
year ago on one particular line where we were encountering 
considerable difficulty in having the requirements of the law 
complied with. A vice-president went so far as to request 
that the federal inspector in that district be removed to some 
other district because of alleged prejudice. This vice-presi- 
dent requested a conference with me at which the super- 
intendent of motive power was present, when the conditions 
to which exceptions had been taken were discussed in their 
various details. The conclusion was reached by this same 
vice-president, that he wanted the inspector about whom 
complaint had been made to stay on his line and wished that 
he had more inspectors on his line because they were develop- 
ing and putting before the management the conditions that 
cause engine failures, train delays, accidents and injuries. 
What has been the result? During one year there were 
about 400 engine failures per month with an average of 
3,545 miles per failure. A year later the number of engine 
failures per month had been reduced to about 90 and the 
miles per engine failure had been increased to about 15,000. 
This is a vivid contrast between proper and improper inspec- 
tion and repair. Proper maintenance of locomotives increases 
the earning power of any railroad, while improper mainte- 
nance reflects itself indirectly in unnecessary expenditure. 


Factors in Good Boiler Service 


No locomotive is better than its boiler. Marked advances 
have been made in the design and construction of locomotive 
boilers, while the original principle is still retained, tending 
toward better circulation of water and better distribution of 
expansion strains. No matter how well constructed a boiler 
may be, it cannot be safely or efficiently operated without 
current Inspections, tests, and repairs. No one disputes this 
but it is surprising to learn the large number of locomotives 
upon which defects have been reported trip after trip and 
day after day and still continued in service without regard 
to the peril created or the monetary loss indirectly incurred. 

One of the first considerations in maintaining boilers is 
that of water supply. Those of you who are connected with 
the operation of locomotives in bad water districts know of 
the problems arising from this source, both from the mainte- 
nance view-point, and of getting over the road with a train. 
Too much cannot be said for the necessity of removing all 
washout plugs and thoroughly washing all parts of the boiler 
as often as water conditions require. It is too often true that 
boiler washing is neglected, which is always reflected by in- 
creased trouble and cost of maintenance. When sheets are 
coated with scale, thus insulating them from the water, the 
water cannot absorb the heat readily and the result is in- 
creased temperature and strain with a corresponding increase 
in trouble and decrease in evaporation. 


Marked improvements in water supply have been made in 
many places by the installation of treating plants and in 
others by changing the source of supply. Conditions have 
been vastly improved, in many instances, by installing 
modern washout systems. These improvements cost money, 
but when one considers the reliability and efficiency of serv- 
ice that is today required of locomotives, it becomes apparent 
that any reasonable expenditure in providing better water 
and proper washing facilities is ultimately a paying proposi- 
tion. There is a close and inseparable relation between 
locomotive maintenance and fuel economy. The increased 
cost of fuel has made it a matter of prime importance and is 
attracting the widest attention among the railroad manage- 
ments at this time. 


Efficiency and economy of operation has caused the appli- 
cation of brick arches, superheaters, combustion chambers 
feed water heaters, thermic syphons, and many other appli- 
ances, which must be properly maintained if the desired 
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results are to be accomplished. Since steam is the propelling 
power the problem to generate it freely and to use it economi- 
cally is an all important question. To this end locomotives 
should be so maintained that the distribution of the steam to 
the cylinders be most effective, and that the machinery be 
in condition to utilize the energy created to the highest pos- 
sible degree. Rod bearings which are loose and in bad 
condition, boxes loose on journals, shoes and wedges out of 
adjustment, loose and worn cylinder packings which blow, 
valves out of square and blowing, are poor mediums through 
which to transmit the energy; they adversely affect the draw- 
bar pull and the earning power of the locomotive. 


The Monthly Budget Not a Promoter of Stability 


One of the unfortunate situations confronting the mechani- 
cal departments is the manner in which their appropriations 
are made. It is my thought that an annual, instead of a 
monthly, budget or allotment should be made. One of the 
most important considerations in the matter of locomotive 
maintenance is to have a corps of competent, steady, reliable, 
and contented employees. We must have contentment if 
the best results are to be obtained; discord and confusion 
among employees is not conducive of the best results. Dis- 
contentment and confusion are bound to ensue when employ- 
ment is uncertain and irregular. 

There is nothing which so adversely affects economy of 
locomotive maintenance as to tear the mechanical organiza- 
tion to pieces each month or at frequent intervals in order to 
keep within the appropriation or to fluctuate the personnel 
with every temporary traffic change. I appreciate that reve- 
nues can not be disregarded when making expenditures, but, 
with proper consideration, forethought and foresight, ex- 
penditures can be anticipated with sufficient accuracy and the 
mechanical forces so regulated as to provide steady employ- 
ment. Steady employment at remunerative wages brings 
about a satisfaction among employees that is hard to disrupt; 
on the other hand, when men are treated as machines and 
laid aside without regard to consequences, and without sound 
reason, it breeds bolshevism, unrest and disloyalty, and 
brings hardships, not only upon the men thrown out of em- 
ployment, but upon everyone connected with the organization. 

Again, locomotives cannot be properly and economically 
maintained if repairs are neglected until the rush period is 
on. It is then that the locomotives should be in revenue 
service and not in the shop; it is then that the transportation 
department is pressing for motive power. Therefore, in keep- 
ing with sound management the locomotives should be re- 
paired in the dull period and be available in a high state 
of repair when the rush comes, if traffic is to be most 
efficiently and economically handled. 


Locomotive Boosters 


The demand for efficiency and economy in locomotive 
design and service is increasing every day. Every new idea 
that can be worked out successfully along those lines is 
speedily accepted by railroad managements. Consequently 
when the booster idea was conceived and grew into a work- 
ing model and a very successful one, it has met with most 
gratifying success in a short time, being used first on the 
New York Central in 1919. 

The greatest difficulty in handling a maximum tonnage 
train is in getting it started as well as getting it over the 
grades. It is a well-known fact that the tractive effort 
necessary to start a train is far greater than the effort re- 
quired to keep the same train in motion. It is also true 
that the horsepower the locomotive develops is greater while 
in motion than when starting from rest. 

For meny vears enginemen have worked on this principle 
without success, until in 1918 H. L. Ingersoll, assistant to 
the president of the New York Central, developed the 
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booster and brought it to its present high standard of effi- 
ciency. It is now considered a necessary appliance and has 
been placed on over 1450 locomotives on 43 different rail- 
roads in the United States and Canada, and applications 
have been made on locomotives on several foreign roads. 

The locomotive booster is a horizontal two-cylinder double- 
acting steam engine mounted on the trailer truck and con- 
nected directly to the trailer axle of the locomotive through 
suitable gearing by which it may be engaged or disengaged 
at will. 

It is designed for applying power to the trailer wheel in 
the forward motion only. It cannot be operated when the 
engine is in back motion. 

It is self-contained and has a flexible mounting in the 
form of a three-point suspension. Bearing on the trailer 
axle are two of the points, while the third is the spherical 
seat at the center of the rear cross member of the truck 
frame, which latter allows free movement of the booster 
with the varying positions of the trailer axle. 

The engine is a very simple type, consisting of two 10-in. 
by 12-in. cylinders with piston valves taking steam direct 
from the dome or from the steam chest. Steam is admitted 
to the cylinders three-quarters of its stroke and has no 
variations in cut-off. 

Steam admission is controlled automatically at the will of 
the engineer. Exhaust steam passes through flexible con- 
nections from the booster engine to the atmosphere through 
the exhaust nozzle and stack. 

The machinery of the booster consists of a crank-shaft 
driven by the booster engine which in turn drives the idle 
gear so placed as to mesh with another gear on the trailer 
axle, by means of the automatic air-operated clutch, driving 
the trailer axle, thereby making a temporary driving axle 
to assist the main driving axles in starting or exerting in- 
creased effort as needed. 

When the train reaches a speed of about twelve miles per 
hour, the idler gear is automatically released by the reverse 
lever which is pulled back to reach a pre-determined point 
so it disengages the latch of the pilot valve, or the engineer 
can disengage it by knocking down the booster latch. The 
booster then is inoperative, in which condition it exerts no 
power, but is available when extra power is needed. 

The purpose of the booster is to provide additional start- 
ing effort, increased power for acceleration and additional 
tractive effort on grades. 

It can be attached to the trailer truck of the locomotives 
and is a reserve power that can be quickly applied when 
needed and as quickly released when not needed. 

It can be used in starting trains and its power utilized 


until they reach a speed of twenty miles an hour, when it 


should be disengaged. 

The starting power of the locomotive is governed by the 
weight carried on the drivers. The trailer axle usually 
carries as much weight as one pair of driving wheels 
Various ways have been devised to utilize this idle weight 
of the trailer wheels and axle and divert them into driving 
wheels. 

This is where Mr. Ingersoll’s idea has been successfully 
developed. He realized that to apply his idea correctly 
certain limitations and functions must be considered, such 
as the minimum amount of changes to be made on existing 
locomotives, not disturbing the relation between the fire-box 
trailer axle and the diameter of the trailing wheel, installa- 
tion of the power units so that it would deliver the torque 
to the trailer axle without in any way affecting the action of 
the rear end of the locomotive, obtaining additional power 
only at starting and low speeds, when the boiler can supply 
more steam than the main engine can utilize, that the power 
unit should normally be controlled by the engineer but 
should be inoperative automatically after the locomotive has 
attained a pre-determined speed, and that there should be 
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no interference with the functioning of the locomotive at 
high speed. 

The booster is an advantage in beth passenger and freight 
service, aS an aid to smoother starting and quicker accelera- 
tion which results in greater comfort to passengers, as an 
assistance of sufficient power to start trains under adverse 
circumstances and increased tonnage, it avoids taking the 
slack in starting trains, resulting in reduced cost of equip- 
ment maintenance, and also in many cases the use of expen- 
sive helper service is eliminated. It increases the ton miles 
per hour per locomotive over a division. 

It is of equal importance in hump and transfer service, 
as it assists in starting trains with less damage to equipment. 
Tests in yard service show there was an increase of about 
15 per cent more cars handled per engine than by the same 
class of engine without a booster. In the ability to add 
increasing starting and accelerating power to existing loco- 
motives lies the hope of lower transportation costs through 
more tonnage haul per unit. 

Boosters now in service show an addition in starting power 
to the Santa Fe type of 10 per cent, the Mikado type of 
23 per cent, the Pacific type of 27 per cent, and the Atlantic 
type of 36 per cent. 

The effect of the booster on the locomotive is merely an 
increase of 5 per cent in static stresses, which is well within 
the allowance in specifications for bridges, buildings and 
other mechanical construction. 

The increased power has decreased by almost one-half the 
time required to get trains to road speed. By providing the 
extra power needed to give a smooth, steady start, the 
booster locomotives avoid the necessity of taking slack, thus 
reducing draft gear maintenance, which is one of the largest 
items of freight car repairs. 

The operating results that are being secured by a booster 
equipped Mikado over the 100 per cent tonnage rating of 
23 Mikados which are not booster equipped, is as follows: 


Increased tonnage 6% cas Sew ee ede Geen ines eee Sew e's tons 392 
Ton=miles' per -day news +s ss eas Bo oes eos e Le a tieceues 39,200 
Ton-miles per 100 miles for 30 dayS.........oooomomomom..o.. 1.176,000 
Additional monthly earnings, $.0007 per ton-mile.............. $8,232 
Additional freight, one way ONly............ooooooooo o. .ooo».. $4,116 
For one year (300 days in Service). .... ccc cece eee eee eee ene $41,160 
Revenue ton-miles compared with total ton-miles...... per cent 67 
Actual increased earningS......oooooooooocononrcroranonnan.. $27,577 


The report was signed by W. H. Corbett, (M. C.), chair- 
man; J. A. Talty, (Franklin Railway Supply Company) ; 
H. L. Symons, (D. € H.), P. H. Ryan, (I. C.), F. W. 
Stoll (N. Y. C.), and W. B. Smith (B. & A.). 


Discussion 


Practically all the members who discussed this paper in- 
dicated a favorable opinion of locomotive boosters in view of 
their performance to date. One of the members said that 
they enable the tonnage rating of freight locomotives on his 
road to be increased 300 tons, another member said 500 tons 
and still another, 1,700 tons. Presumably the difference is 
accountable for by local conditions and gradients on the 
different roads. The favorable effect of the booster in en- 
abling passenger locomotives to start heavy trains of steel 
cars without taking slack was pointed out. The consensus of 
opinion seemed to be that the best results are secured when 
the booster is piped to operate on superheated rather than 
saturated steam and when one man is regularly assigned to 
care for the boosters at the enginehouse and see that they are 
properly oiled and maintained. The records show that 
approximately one quart of car oil a month and one-half to 
three-quarters of a pint of valve oil are used, provided there 
are no leaks. 

James Fahey, (N. C. & St. L.) said that boosters have 
been tested, using a dynamometer car over a period of one 
year and seven months, and, in view of the satisfactory re- 
sults achieved, they are now being applied to heavy power, 
three at a time at the enginehouses without waiting for the 
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locomotives to go to the back shop for heavy repairs. Mr. 
Fahey also testified that the boosters are responsible for re- 
duced fuel consumption, that little difficulty is encountered 
due to maintenance, and that in the winter trains have been 
found frozen, but with the boosters still operative. 

While one member said that in his experience the opera- 
tion of the booster for six minutes would cause a reduction 
in steam pressure, other testimony was to the effect that the 
boosters have operated in certain cases as long as one hour 
and seventeen minutes on a grade without causing a material 
reduction in steam pressure. 

The only criticism developed regarding the booster was 
the necessity of keeping the various air pipes absolutely tight 
in order to keep the booster operative. One member also 
said that he had had a broken main rod and loose crank pins 
which necessitated the removal of the boosters from the trucks 
and required considerable work before the necessary repairs 
could be made. Other members on the other hand claimed 
to have had almost no difficulty due to the maintenance of 
the boosters and in one case the only work needed after 
45,000 miles of service was to re-pack the piston rods. 

It was pointed out that in freight service the booster should 
be cut in when speeds fall to 10 miles per hour in order to 
get the best results rather than allow the speed to get too 
low. In passenger service, one member said that the booster 
should not be cut out until a speed of from 15 to 20 miles an 
hour is attained as in this case the utmost advantage is taken 
of the booster to secure rapid acceleration. Like all other 
locomotive devices, the boosters can be misused and abused 
by enginemen who do not understand them. The advisabil- 
ity of getting a little sand on the track before starting the 
booster was brought out in the discussion. The cost of a 
booster applied was said to be $7,500, an amount quickly 
repaid by the increased earning power of the locomotive. 


Stoker Fired Locomotives and the 
Future Engineman 


The modern locomotive and the present-day train cannot 
be handled successfully by skill and instinct only. In addi- 
tion it requires rare judgment, thought and resourcefulness. 
This can only be obtained through the exercise of the mental 
faculties, and as the exercise of the mental faculty presup- 
poses a mind or brain, we get right back to the first propo- 
sition, that it takes brains to run a locomotive. And thus 
we have as the first part of our problem the fact that the 
engineer, to be an engineer, must have a good active brain. 

The next part of our problem is: Where will we get this 
man? It is becoming more and more difficult to obtain the 
right kind of men from whom we must draw to get the future 
engineman. As our only source of supply is from the left 
side of the engine, it follows that the fireman must have 
brains or he cannot become an engineman. 

Granted that we set out to employ a man who can think. 
We place him on a large hand-fired engine to learn the art 
of firing. When he looks back he sees from 16 to 20 tons of 
coal staring him in the face. On the deck he sees a large 
scoop, a coal pick and a clinker hook. He turns around and 
sees a fire-door which, when opened, pours out a stream 
of heat that will burn his overalls off if he gets too close, 
and near the door a shaker bar and a bunch of shaker levers. 
He is told that all he has to do is to crack the coal, throw it 
into the firebox, and then shake down the ashes. 

He looks all around and sees men employed in gainful 
occupations and has a fairly accurate idea of what their 
wages are. He sees men building a house and visions the 
time when each of these, the carpenter, the bricklayer, etc., 
can, by proper application, become contractors. In fact, 
every place he looks he sees possibilities of promotion, until 
he looks at the fireman and then he begins to figure: “Let 
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me see—I am twenty-one now; if promotion continues as 
slow as at present, I will be nearly forty before I am pro- 
moted. I wonder if the romance of the calling won't be 
somewhat worn off by that time—I wonder.” 

To hold this man on the job, we must try to get back to 
the old system as near as possible. True, we cannot hurry 
promotion; neither can we go back to the small engines, nor 
can we (even if we so desired) stop the march of industrial 
progress in those other directions that hold out possibilities 
to the young American, but we can make the fireman’s work 
more attractive by making it easier. We can fire locomotives 
mechanically and thus relieve him of the hard manual labor 
and give him time to think and study to fit himself for the 
position he aspires to. 

Do you think if a student fireman who has decided to take 
up railroading as a lifework, gets on a stoker-fired engine, 
he will quit the job after one round trip? If you do, you 
are not familiar with human nature. On the contrary, he 
will become so interested that he will not be satisfied until 
he masters the machine, and by that time he will see that 
there are other possibilities ahead of him in railroading be- 
sides running an engine, if he only applies himself; but when 
a man is worn out physically you can’t expect much from 
him mentally, and the thinking man realizes this and gets off. 

Going back to the beginning—if we want to maintain the 
high standard of enginemen that we have at present and 
that the service demands, we must begin with the fireman. 
Of course, we appreciate the fact that on all railroads there 
will always be hand-fired engines. The thinking man will 
realize this also, and so long as these engines are within the 
capacity of the fireman he will not let that stand in the way 
of his accepting service, as he can see that after his term on 
the hand-fired engine has been served he will get a stoker- 
fired engine, a job that aside from the pay is nearly as good 
as one on the right side. And the ultimate effect will be that 
the present high standard of enginemen, of which we are all 
justly proud, can and will be maintained, and the railroads 
will derive benefits through better train and engine handling 
far in excess of the financial outlay. 

Your committee for a number of years has watched the 
evolution of the mechanical stoker and its increased efficient 
operation by the fireman. We also have noticed the in- 
creased knowledge pertaining to locomotive operation that 
the regular assigned stoker fireman has absorbed. In the 
past when we had all hand-fired engines if you asked a fire- 
man how much coal he used on the trip, he would usually 
answer: “Oh, I don’t know—about two tanks full.” Nowa- 
days it is different. On the road with which your chairman 
has the good fortune to be connected it is not unusual to 
get up on our stoker engines and ask the fireman: “How 
is the fuel consumption showing up on this engine?” He 
will answer right off: “Oh, about so many pounds per 1,000 
gross ton-miles or per passenger car-mile.” And that is not 
all. He will tell you whether or not the evaporation of water 
per pound of coal is what it should be and a good many 
other things that he did not know while on the hand-fired 
engine. He will talk to you about the air openings in the 
ash-pan, and why he has to carry a lighter fire on one engine 
and a shade heavier on another. 

Now why can this fireman talk so intelligently about loco- 
motive operation? Because with the stoker-equipped engine 
he has time to think and study. Let me give you one 
example of a fireman who had learned to think. Your chair- 
man was operating a locomotive with 100 tons over the rated 
tonnage of the locomotive. In order to make a meeting point 
for four passenger trains, he said to the fireman: “We will 
run this next water station and go to K. for water.” He 
said: “That's good, and we will have about ten inches of 
water in the tank when we get there.” As this fireman had 
not looked into the tank since last taking water, 1 wondered 
how he knew just how much water would be in the tank 
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on arrival at K. (this being an unusual run he had never 
before made with such a heavy train). In conversation with 
him he explained why he could tell without looking into 
the tank. He stated that he knew from the uniform maxi- 
mum steam pressure, the very light fuel consumption and 
the quarter turn of the water valve to injector that the engine 
was not using much water. 

The mechanically fired locomotive is quite a factor in 
educating the fireman not only in the economical firing of 
the engine, but also enables him to better observe the manner 
in which the engineer handles the engine. Another fact is 
that the stoker has a tendency to make the fireman more 
mechanical. He feels there is a certain amount of responsi- 
bility attached to the operation of the stoker. Therefore he 
gives more attention and thought to the locomotive as a whole 
than when on the hand-fired engine. 

From a safety standpoint the mechanically fired locomo- 
tive has the advantage of two men being constantly on the 
lookout. Inquiry of one railroad brought out the fact that 
there was no record of any mechanically fired locomotive 
running by a block or red board. This in itself is of more 
value than appears on the face. One bad rear end collision 
will pay for any number of stokers. 

The mechanically fired locomotive will in our opinion 
enable railroads to employ high-class young men for the 
position of fireman, who in time will become high-class 
engineers, and in the end the railroads will profit by it with 
increased tonnage, reduction of number of hours on the line, 
reduced fuel consumption and less fire-box and boiler main- 
tenance expense. Mechanically fired locomotives make con- 
tented jobs for the engine crew, and a contented engine crew 
is a valuable asset to the railroad. 

The report was signed by Jas. Fahey, Nashville, Chat- 
tanooga € St. Louis, chairman; F. P. Roesch, Standard 
Stoker Company; A. N. Wilsie, Locomotive Stoker Com- 
pany; H. Von Erickson, Great Northern; W. T. Hanna; 
N. Shurie, and R. Hammond, New York, New Haven & 
Hartford. 


Discussion 


The discussion of this paper indicated plainly the opinion 
of the majority of the members that mechanical firing enables 
a higher grade of men to be hired for the position of fire- 
men and consequently provides a better source from which 
to obtain competent enginemen. The fireman on the stoker- 
fired engine reaches home after a trip in such physical con- 
dition that, with sufficient ambition, he can study effectively. 
In addition while on the locomotive he is enabled to study 
the engineman's method of handling locomotives much more 
than formerly. An important safety feature is provided in 
that the fireman has time to assist in watching for signals 
to a much greater extent than when compelled to fire loco- 
motives by hand. 

In general, mechanical stokers are applied on locomotives 
of 50,000 lb. tractive effort or greater, which leaves out 
many of the Pacific type. The safety feature, however, may 
in some cases justify application of stokers to locomotives 
which as far as size is concerned could be hand-fired 
effectively. 


Oil Burning Improvement on Loco- 
motives 


There are now 45 railroads in the United States making 
use of oil fuel in locomotives to a greater or less extent. 
Last year these railroads used 57,600,000 barrels of oil 
valued at approximately $7,800,000. 

With this widespread use of oil as fuel on our railroads, 
not only the most capable officers and employees of the rail- 
roads themselves but the best combustion and designing en- 
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zineers in the world have devoted their best efforts in produc- 
ing the modern oil-burning locomotive. ‘To say that it is not 
highly efficient would be to ignore the results of thousands 
of tests which plainly show that it compares very favorably 
with the most modern central stations and that it does so 
under serious handicaps. But none of us is satished, nor do 
we think perfection has been reached. 

How to improve the burning of oil in locomotives brings 
us face to face with the: problem of securing complete com- 
bustion of a large amount of oil in a small space and dur- 
ing a very limited time. From the time a drop of oil leaves 
the burner tip until it is completely atomized, consumed and 
has reached the flue-sheet less than one second has elapsed. 

There are four conditions ever present that must be met be- 
fore complete combustion of oil can take place; first, the oil 
must be properly atomized; second, we must have the proper 
amount of air; third, we must have the proper temperature 
in the fire-box; fourth, we must have a sufficient length of 
time for the thorough mixing of oxygen and gases and to 
complete combustion before they reach the flue-sheet. 


Burner 


That much thought has been given to the construction and 
design of oil burners is shown by the fact. that more than 
3,000 burners have been covered by patents in some form or 
other; yet the few steam atomizing burners in most general 
use on the largest oil-burning railroads are of simple con- 
struction, have stood the test under keen competition, and 
some of them are now unprotected, as the original patents 
have long since expired. 

Many attempts have been made to introduce mechanical 
atomizing burners on locomotives, and no one doubts but 
what a more complete and thoroughly atomized oil spray may 
be obtained through such a burner, but the chief difficulty 
encountered is in the range required. A 2-10-2 type loco- 
motive under maximum working conditions consumes 550 
gal. or 4,400 Ib. of oil an hour. The ordinary mechanical 
atomizing burner will deliver 300 gal. or 2,400 lb. of oil 
an hour, which would mean two such burners. The problem 
therefore appears to be one of increasing the capacity of 
the mechanical atomizing burner rather than installing more 
than one burner. 

This subject is now receiving careful study at home 
through a trial installation of a mechanical atomizing burner 
on a switching locomotive of an eastern railroad. The 
burner being tested is the wide-range mechanical atomizing 
type of the Peabody Engineering Corporation. This burner 
was installed October, 1923, and no difficulties have so far 
been encountered in maintaining maximum steam pressure; 
neither is it necessary to clean soot from flues, as the oil 
is so completely consumed that no soot is deposited. 

A very interesting experiment with mechanical atomizing 
burners on locomotives was conducted recently on one of the 
large French railroads. These tests were highly satisfac- 
tory and they now have 37 locomotives so equipped. One 
burner is capable of taking care of a French locomotive, but 
their power is somewhat smaller than ours. This burner is 
the Whitehead Ray rotary type, an American product. A 
dependable supply of oil for locomotive use is at present 
an unsolved problem with the French railroads. 

That possibilities exist through application of mechanical 
atomizing burners for economy in the amount of steam used 
for atomization (the ordinary steam atomizer-burner uses 
from 2 per cent to 4 per cent of the total output of steam) 
and for reducing the amount of fuel that is required by im- 
proving combustion, no one doubts, but there are some diffi- 
culties vet to be surmounted. 

Steam is the spraying agent now in use to atomize oil, 
although certain people recommend the use of air. If you 
should experiment with air for atomizing, don't rob the com- 
pressor, for 100-car trains are the prevailing style and they 
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keep the air pump fairly busy. From a mechanical point 
of view a cubic foot of compressed air would break up as 
much oil as a cubic foot of steam if both were at the same 
pressure. But taking the mechanical efficiency of the air 
compressor into account, a cubic foot of compressed air costs 
nearly twice as much as a cubic foot of steam at the same 
pressure. What is desired is that oil should be at the high- 
est practicable temperature as close as possible to the burner 
tip. The use of compressed air as an atomizing agent tends 
to lower the temperature at the burner tip, while the use of 
steam as an atomizing agent tends to raise the temperature 
at the burner tip. It should be noted that this increased 
temperature is accomplished in two ways: First, by heat 
transfer due to coming in contact with steam, and, second, 
by absorbing heat given off by steam during sudden 
expansion. The dryer the steam used for atomizing the 
oil the better the results. Superheated steam therefore has 
the preference. 


Burner Location 


The standard_location of the burner is in the front of the 
fire-box below the flue-sheet, the oil being sprayed toward 
the back end of the fire-box, where the flash-wall is located 
to deflect the flame, which then turns and travels again about 
the full length of the fire-box to the flue-sheet. This location 
was adopted after numerous tests with the burner in the 
back end of the fire-box, also with two burners, one in the 
front end and one in the back end of the fire-box. Of the 
mechanical burners mentioned above the one being tested on 
a switch engine is in the back end of the fire-box, while those 
on French locomotives are in the front end in the same loca- 
tion as our burners. 

If it were possible to reduce the distance between the 
burner tip and the point of ignition, a much longer time 
would he allowed to complete combustion, the gases would 
have more time to give off their heat and the advantage of 
longer flame travel would be obtained. 

Pyrometer tests show that the temperature of hot oS 
entering the tubes drops to about 1,300 or. 1,400 deg. 
within 18 in. after coming in contact with evaporating sur- 
faces, which is about the lowest temperature at which com- 
plete combustion takes place. Where combustion is not 
completed by the time the burning gases enter the tubes it is 
a known fact that they are chilled below the igniting point 
and deposit carbon on the tubes in the form of soot. 

A series of tests were made in the fall of 1919 and the 
present standard of front end burner without an arch or arch 
tubes was found to be the best arrangement and produced the 
highest efficiency. 

During the past few months a test has been in progress 
with thermic svphons on 2-10-2 type locomotives with front 
end burners to determine if any economies are possible from 
their use, and since these syphons are in the same relative 
position as arches or arch tubes it revives interest in the 
subject and makes one wonder if there would not be a pos- 
sible field for some economy from further tests with arches 
in view of the fact they are part of the standard equipment 
on coal-burning locomotives. Three factors were against the 
use of arches in the tests previously conducted, namely dif- 
ficulty in connection with maintenance of arch and arch 
tubes and the expense and trouble caused by pieces of broken 
brick falling down in the path of the flame, sometimes caus- 
ing engine failures, difficulty in sanding flues, especially 
the lower ones which were behind the arch, and the impinge- 
ment of flame against the crown-sheet where the arch ended. 
With the advent of larger power and combustion chambers 
in fire-boxes we are confronted with somewhat different 
conditions. Have not the arches been improved through 
stronger construction and the use of better brick and other 
material? Will not the mechanical steam soot blower enable 
us to reach all the flues? The third feature of impingement 
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is not so easy to overcome and may prove the stumbling 
block, although improvements in combustion through the 
mechanical burner may help out in some measure. 


Air Openings 


The proper location and the correct size of air openings in 
the fire-pan are of utmost importance. A safe rule is for 
air openings to be seven times the area of the cylinder. 
Sufficient air should be admitted around the burner to pre- 
vent it from becoming overheated. Too much air admitted 
around or under the burner unless proper damper control is 
provided may result in chilling the lower flues, as the air 
takes the line of least resistance and goes up the front 
brick wall and into these flues on its way to the stack. Leaky 
flues are often the result. 

Admitting the major portion of air to the fire-box 
through a flash-hole varying in size from 8 in. by 10 in. to 
13 in. by 20 in. and located from 9 in. to 18 in. in front 
of the flash-wall and a 2-in. by 35-in. opening in the hooded 
fire-door is one practice on Southern Pacific Lines. The 
air openings are approximately as follows: Flash-hole 25 
per cent, burner openings, 5 per cent, door damper 5 per 
cent of the minimum area of tubes allowing for units. This 
is what is known as the vertical draft having the hooded door 
as against a solid door with a 5-in. circular opening used 
in sanding flues. 

The horizontal draft differs slightly in that it admits the 
air through small openings in the front of fire-pan around 
the burner and through the hooded door. Each of these 
methods are in general use on the Southern Pacific. 

The draft-pan opening or flash-hole is also used by other 
oil-burning roads, but they also have a number of round 
openings along the side of the fire-pan over which an adjust- 


able slide may be drawn by lever control from the cab to 


regulate the amount of air. 

It is well known that an appreciable amount of heat is 
lost through radiation from the outside of the boiler, losses 
being greatest from the outside side-sheets of the fire-box. 
Engineers today are recognizing the fact that pre-heating the 
air means fuel economy. It may be possible to use at least 
part of the heat now lost through radiation for pre-heating 
air to the fire-box. How this can be done is a matter for 
development, possibly through the use of easily removable 
ventilating air ducts attached to the outside of the boiler, 
conveying the heated air to the present air intakes to the 
fire-box. 

Dampers 


The device which regulates the amount of air entering 
the fire-box plays no small part in maintenance cost and 
fuel economy. The usual damper control is by rod or chain 
connection from the cab. On the French locomotives men- 
tioned above a worm gear control on the rod connection 
from the cab is now in use and gives very accurate adjust- 
ment of the damper. 

At the present time there are two styles of balanced damp- 
ers being tested on the Southern Pacific, one is a butterfly 
damper enclosed in an air chute at the front end of the fire- 
pan and the other is a flapper damper which hangs in closed 
position over the front end of the fire-pan and is opened 
by draft when the engine is exhausting. Both are meeting 
with success, but neither has been in use long enough to 
pass judgment as to which is better. 

The dampers on an oil-burning locomotive are in a loca- 
tion where inspection and maintenance are difficult, which 
should lead us to perfect a damper which will require the 
minimum of attention and yet be always serviceable. 


Furnace Design 


Heating surface of the fire-box is worth five times as much 
per square foot for evaporative purposes as that of the tubes. 
Anthracite coal is burned on the grate. As air is passed 
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through the bed of coal the oxygen and carbon unite, mechan- 
ically forming complete combustion within the bed of coals. 
With bituminous coal the oxygen unites with the fixed car- 
bon as with anthracite coal, forming complete combustion 
within the bed of coals, but the volatile part of the coal is 
driven off and must find its oxygen and sufficient tempera- 
ture to complete combustion in the furnace space above the 
bed of coals. For practical purposes fuel oil is a 100 per 
cent volatile coal, because the entire body of oil is sprayed 
and burned in the furnace space. From the above it is ap- 
parent that the greater the percentage of volatile matter the 
greater the furnace volume required. Therefore fuel oil or 
gas requires greater furnace volume than any other kind of 
fuel. When coal is burned the radiant heat from the bed of 
coals ignites the gases over the bed of coals. With fuel oil 
there is no bed of coals, therefore sufficient refractory surface 
must be installed in the fire-box to take the place of the bed 
of coals and furnish sufficient radiant heat to maintain 
temperatures high enough to complete combustion. Where 
there is not sufficient refractory surfaces or where the refrac- 
tory surface is poorly located, drumming will result. 

Some oil-burning authorities never sacrifice a square foot 
of heating surface in the fire-box wherever possible to secure 
it, whereas the supporters of carrying the refractory high 
on the side-sheets claim that the heating surface closely 
adjacent to the mud-ring is of little value. One thing is 
certain by the new arrangement, and that is, that engines 
will not be in the back shop as often by far for new side- 
sheets with the high refractory setting. 


Front End 


There has been considerable speculation as to the removal 
of baffle-plates from superheated locomotives using oil as 
fuel. One road reports no apparent deterioration of super- 
heater elements, although the baffle-plates were removed from 
these oil-burning locomotives two years ago. It is the pur- 
pose of these baffle-plates to prevent gases from passing 
through the superheater flues while the engines are being 
fired up and standing and also to give a more equal distribu- 
tion of the gases between the upper and lower portions of 
the evaporating surface and superheating surface. With 
the baffle-plates removed the natural tendency is for the 
gases to flow through the top flues where less restriction i: 
offered. On some of the engines which have had the baffe- 
plates removed a longer downward extension stack has been 
applied, which in a measure helps to baffle gases passing 
through the top flues, creating a condition similar to that 
where baffle-plates were in use. With baffle-plates removed 
it is much easier to keep the flues clean, as they take sand 
more readily. It is also easier to fire up engines without 
forcing and making black smoke. It also means one less 
item of maintenance. It is no doubt a fact that the removal 
of baffle-plates from oil-burning locomotives would be mor 
advantageous and that less damage would occur to the super- 
heater elements than on a coal burner. 

The report was signed by J. N. Clark, Southern Pacific. 


Discussion 


In discussion of the paper on oil burning, one membre” 
said that he had tried eight different types of burners and 
that only 5 per cent difference in fuel consumption between 
the best and the poorest could be discerned. This was in 1 
test of 2,400 miles for each burner. The location, method 
of connection and height of the burner have an important 
bearing on oil consumption, however. The consensus of 
opinion was that the burner should be located from five to 
eight inches above the floor of the fire pan, the prime essen- 
tial being the placement of the burner so that the flame is 
directed properly. A space of approximately five feet should 
be allowed from the burner to the flash wall for the most 
desirable results. 


Waste—Some Ways to Eliminate lt 


The Untimely Reduction of Forces and the Lack of Standardization 
of Car Parts Results in Enormous Losses 


By D. M. Raymond 
Car Foreman, Unicn Pacific, Green River, Wyo. 


NE of the most prolitic sources of waste in the mechan- 
ical department of a railroad comes from a practice 
which possibly would least be expected to result in 

waste. This practice is one followed by practically every 
railroad, that of reducing mechanical forces during times 
of business depression. In other words, steps taken to re- 
duce payrolls in an effort to cut down expense, while tempo- 
rarily effecting an apparent saving, actually result in the 
eventual expenditure of sums exceeding the amount saved. 

Admitting that such a statement appears paradoxical at 
first glance, it is nevertheless founded upon good and firm 
reasons. 

Let us take the situation from the beginning to the end: 
First, we have the beginning of the business depression; 
second, will be the reduction of shop forces, including 
skilled as well as unskilled mechanics; third, comes the re- 
sumption of business; fourth, the enlargement of shop forces. 
These four points are the governing factors. Analyze them 
one by one and the real result that follows each individual 
action will become apparent. 

The first point, being outside the province of the shop 
worker, we will pass over, it being admitted by every per- 
son even partially familiar with the subject, that business 
depressions are evils which cannot always be avoided and 
‘must, therefore, be accepted as they come and coped with 
as well as circumstances permit. 

Therefore, we shall pass to the second point. In this 
item we have debits and credits, which, briefly, are as fol- 
lows: 

Credits—Instantaneous reduction of expenditures. 

Debus—(Not instantaneous but accruing). They would 
be listed somewhat on the order following: Rapid deteriora- 
tion of equipment and eventual storage of bad order rolling 
stock. 

Since it is only in a complete analysis that the debits can 
be made to show up against the credits, we will have to let 
such analysis wait for the following two points, in order to 
get at the real proposition. Therefore, let us go on to the 
third point which brings about a demand for equipment as 
well as a demand for immediate increase in shop forces 
to restore bad order equipment to service, at the same time 
keeping present rolling stock in condition. Now, we will see 
just what happens from the beginning to the end. 

Since, as stated above, the actual results of the first and 
second steps are not instantly discernible, but are dependent 
upon the third and fourth steps, we can make the point 
clearer by dealing directly with conditions covered by those 
last two steps. 

A demand for equipment develops. Where is it? Mostly 
on repair tracks and storage tracks. An easy matter to get 
cars out of storage, we will admit, but when you come right 
down to the point vou will find that they were not placed in 
storage until some minor defect, if not a major defect, devel- 
oped to make them unserviceable. They were not repaired 
for the reason that a shortage of forces made it impossible 
to repair them, and because there was no urgent need of 
the cars. Therefore, the situation you have to meet on the 
resumption of business, is one calling for the hurried repairs 


_ "This paper was the second prize award in the competition on the elimina- 
‘tion of waste which closed November 15, 1923. 
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to rolling stock. It is a fair guess that shop forces are not 
going to be recruited to full strength soon enough to meet 
all the demands for equipment. Therefore, the ensuing 
losses due to the inability to get cars into revenue service 
must be placed as a debit against point two. 

There is another point to be taken into consideration. It 
is the fact that in the recruiting of shop forces men are taken 
on who are not familiar with practices on the road which 
employs them. What is the result? However skilled a 
mechanic may be in his craft, he must lose a considerable 
amount of time in becoming familiar with local routine, his 
fellow employees, etc. Nevertheless, because he is a skilled 
mechanic, he is paid full rate. It is apparent that he is 
wasting valuable time as compared with an employee who is 
thoroughly familiar with practices. Therefore, we have 
another debit to place against point two. 

Let us assume that instead of laying off a skilled man we 
keep him on the payroll during the depression. There would 
be little saving effected at the time when it would seem 
to be most needed, but let us look farther and see if in the 
end his retention would not be justified. For one thing, 
shop forces would have an opportunity to catch up on all 
bad order equipment. No cars would be sent to storage for 
the want of repairs. Such repairs could be made first. Then, 
when the business revival comes, the equipment is there, 
ready for instant use—no waiting. Furthermore, the shop 
forces are not rushed off their feet by demands for equip- 
ment over-night when there is little hope of getting the equip- 
ment in shape to meet demands for some time—perhaps 
weeks or months. Neither will the shop forces have to lose 
valuable time in waste motion getting acquainted and be- 
coming accustomed to practices which would be the case 
as above mentioned. Instead, they would be in a position 
to augment their roster by taking on men who need not 
necessarily be skilled and who, accordingly, would not be 
drawing high wages. This means another direct saving 
which should be debited against point two. 

Still another good feature in keeping the skilled men at 
work all the time is in the fact that such men as could be 
made to feel that no depression would necessitate their sepa- 
ration from the payroll, and this would naturally repay the 
employer in loyalty as well as increasingly effective work. 
They would feel that they were actually members of the 
family. Such a morale is highly desirable in any large 
organization, particularly on a railroad which depends to 
such a great extent on public opinion. 


While a proponent of the force reduction policy might be 
inclined to question how skilled forces could be maintained 
the year round, such a question being natural under present 
conditions, it must nevertheless be borne in mind that it 
should never be necessary under the retention policy greatly 
to augment forces when the rush begins. 

The logical conclusion is that by striking an average of 
the number of skilled employees necessary at given points 
during the whole year and putting that average on duty for 
the entire year, the number could easily cope with any con- 
dition which might be expected to arise, considering that 
there would not likely be any condition which always comes 
under the force reduction plan. 


Weigh the two arguments together as carefully as you 
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wish. No other conclusion can be drawn than that eventu- 
ally the retention policy will result in more benefits than the 
reduction policy. Hence, the statement at the beginning of 
this article, that the greatest waste on railroads comes from 
laying off mechanics because of business depressions. 

There is still another large waste—one which every rail- 
road man has recognized—particularly the car man. It is 
the limited scope of standardization of freight car parts. No 
one familiar with the subject will deny that millions of dol- 
lars annually are contributed by the railroads of the United 
States to the scrap heap because of wrong repairs. 

Suppose we take into consideration the item of draft gears 
alone. Certainly there is no single railroad in the country 
which carries parts of all draft gears in their entirety. In 
fact, while they may carry a large portion of the present 
makes of gears, they do so merely in order to facilitate re- 
pairs to foreign equipment, not for their own use except 
insofar as they are benefited in keeping their repair tracks 
cleared of foreign per diem earning cars. 

Yet there is an enormous amount of capital tied up in 
these stocks kept on hand. And that amount could be re- 
duced by not less than 50 per cent if plans were effected 
to standardize equipment throughout the country and do 
away with unnecessary purchasing, handling and storing of 
material. 

The only persons who would be interested in reading this 
article undoubtedly would be those who are familiar with 
car parts and car matters. Such persons are already fully 
aware of the large waste brought about by the lack of stand- 
ardization of freight car parts. Therefore, any detailed 
analysis of the situation would be only useless here. It is 
enough to point out that with freight cars standardized, it 
would be unnecessary to hold foreign cars on repair tracks 
for davs at a time awaiting material from owners during 
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which interval they are losing revenue, both for the owner 
and handler. Or, suppose the handling line should make 
wrong repairs. It comes to the same thing in the end. It is 
only a waste; for while the road making wrong repairs may 
get the car moving, it will eventually have to stand the cost 
of correction of the wrong repairs, and the car sooner or 
later goes out of service and becomes a drone instead of a 
worker during the period when it undergoes correction of 
wrong repairs. 

Of course, it is admitted that the present day practice of 
using so many different types of car parts is due in some 
respect to the endeavor to bring out in actual test in service 
that part which is superior to others of the same type. That 
is the one good feature about the lack of standardization. 
However, in view of the present day methods of testing parts 
in laboratories especially designed for such testing, making 
it unnecessary to put them in actual road service, it is un- 
doubtedly possible to conduct such tests apart from actual 
road service until such time as the approved parts are eligible 
for adoption as a standard for all car owners. In this way 
no deterrent would be placed in the way of inventive genius. 

So, in the above, you have two of the largest wastes in 
the mechanical department of a railroad. The waste on 
account of reduction of forces without proper insight into the 
future and the waste on account of lack of scope in the stan- 
dardization of car parts. 

Suppose the two enormous wastes were such that they 
could be shown in actual dollars and cents—and insofar as 
those concerning wrong repairs they could be put in figures 
to some extent—is there any foreman who has a doubt that 
such a showing of figures would convince the most skepticallv 
inclined that the adoption of the above ideas would result 
in a prevention of waste running into millions of dollars 
annually ? 


Helpful Suggestions for Setting Valve Gear 


Simple Formulas Used to Obtain Correct Alterations for Eccentric 


Rods and Valve Rods 


By H. W. Stowell 
Machinist, Santa Fe Shops, Albuquerque, N. M. 


N setting valves on locomotives equipped with the power 
reverse gear it is necessary to take some precaution to pre- 
vent creeping. Some of the older types are provided with 

a set screw on the reversing crosshead which is very con- 
venient for the valve setter. In types not so equipped it is 
necessary to clamp the reach rod either by a special clamp as 
shown in the illustration or by some other arrangement. The 
clamp is bolted at A to the screw reverse frame which binds 
the reach rod tightly against the hinged portion. This allows 
the angle iron to fit squarely against the reach rod so that it 
may be tightened securely without springing it. 

Where should the reverse lever be set to square an engine 
by the port openings? In engine house practice the length 
of the motion rods is usually tested by trailing the locomotive 
over and scribing the valve stem to show the port openings. 
The reverse lever is generally placed in or about the work- 
ing notch to produce a cut off at approximately 25 per cent. 
There is a certain position for each different kind of valve 
gear where the best results will be secured. The manufac- 
turers of the Baker valve gear recommend trailing locomo- 
tives equipped with the gear in the 25 per cent cut-off 
position, which produces an average port opening of 7/16-in. 
If the Baker gear is run over in this manner and then 
placed in the corner notch, some startling distortions will be 


observed. With the valve square in the hooked-up position 
the valve rods and eccentric rods will show out as much as 
14-in. when the lever is placed in the corner notch. 
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Hinged Angle Iron for Clamping Reach Rod When Setting Valves 


If the reverse yoke is placed about three inches from its 
neutral or out position, a 7/16-in. port opening will be pro- 
duced, and this gear should not be squared in any other posi- 
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tion by trailing. The length of the auxiliary reach rods is 
' something that should be looked after before running the 
locomotive over. When the tumbling shaft arms are plumb, 
the gear reach rods on both sides should be adjusted, if neces- 
sary, to maintain the dimensions furnished by the manufac- 
turer. It will seldom be necessary to make any further 
change to correct an error in the total travel. 

The exact cut off which will give the best results in 
squaring valves by trailing is not so particular with the 
Walschaert gear, but good results are obtained by setting the 
reverse lever so the center of the link block pin is from 21/2- 
in. to 3-in. from the center of the link trunnion. This posi- 
tion will produce a 7/16-in. to a 5g-in. average port open- 
ing. Engines equipped with this gear will not be square in 
every reverse lever position but if square in the hooked-up 
position, they will not show out more than /£-in. when the 
reverse lever is in the corner notch. 


Figuring Eccentric and Valve Rod Changes 


Most books on valve gear devote several pages to the 
method used to figure eccentric and valve rod changes on the 
Walshaert and Baker gears. Arbitrary rules are set down 
which often prove a stumbling block to apprentices and 
others because no clear reason is given. I have found the 
following formulas very handy for quickly obtaining the 
correct alteration for these rods: 

Let a, b, c and d, represent the lead marks or port open- 
ings when setting valves of this kind by trailing. Adopting 
the conventional form for representing the condition of the 
valve gear and letting the arrow indicate the front of the 
engine, we have: 

a 


e mame 


c 
When the eccentric rod is the correct length we know the 
following relation exists between the leads : 
a — b = c — d 
Let x represent the valve movement produced by the 
eccentric rod error and we have the equation: 
a + x — (b — x) = c — x — (d + x) 
Solving we have equation 1: 
_ b+e-—d—a 


x 2 —= 


| b forward motion 
— 


d back motion 


—— 


4 


This is the amount the valve must be moved. To obtain 
the actual eccentric rod change multiply x by the ratio of the 
gear, which varies with different reverse lever positions. 
If x is a positive number, lengthen the eccentric rod; if 
negative, shorten it. If the travel marks fall inside the port 
marks, carry the amount blind as a negative number. 

The approximate ratio used to figure the eccentric rod 
change may be found by dividing the valve travel (at the 
cut-off where the locomotive trailed) by the throw of the 
eccentric crank. With a short cut-off the ratio will be a little 
greater than indicated by this method, for the valve is partly 
under the influence of the combination lever at the point of 
maximum port opening. This ratio may be obtained by 
trial by dropping the front end of the eccentric rod, tramming 
from the link heel hole center to some stationary point, also 
tramming the valve rod, and then moving the link, noting 
the ratio between the line separation at the link heel and the 
valve stem. In full gear the point of maximum port open- 
ing occurs when the combination lever is in the vertical or 
out position, and the valve travel divided by the eccentric 
throw is the exact ratio of the gear. 

A formula may be also used to figure the valve rod change: 

Let a, b, c and d, represent the leads as above. 

Let x represent the valve rod change. When the valve rod 
is the correct length we know that: 

a — b= d—c 

An eccentric rod error effects opposite motions in opposite 
directions. We may now set up the equation: 

a + x — (b — x) = d — x — (c + x) 
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Solving we have equation 2: 
b—a+d—c 
4 

As before, if x is positive lengthen the valve rod, if nega- 
tive shorten it. 

To illustrate how these formulas may be used suppose the 
following condition exists : 


x = 


14 

4 
Substituting these leads in formula 1, we have: 
Y +4 —0—$U 
A 

Since the 3/16 is a positive number, lengthen the eccentric 


rod 3/16 times R, the ratio of the gear. This proves, for 
after the change is made the example becomes: 


| 4 forward motion 


—> 
0 back motion 


= t 


By inspection it will be seen that the eccentric rod is the 
correct length, and that a % change in the valve rod will 
square the example. Substituting in formula 2, we have: 
H—Y+0—5% 
E A = — 4 


This indicates that the valve rod should be shortened 1%-in. 

The use of these formulas is a help to the beginner in 
valve setting as they indicate the direction of the change as 
well as the amount. As given, they are applicable to the 
Walshaert gear or Baker gear when direct in the forward 
motion. For an outside admission Baker gear the formulas 
would need a slight change. 

In the Walshaert gear the hangers may be checked by 
finding the still valve position. Here the question of ratio 
comes up again. It varies with different designs but is 
usually between 114 and 2 to 1. If a locomotive is carefully 
assembled large link hanger changes will be avoided. 

Setting cranks to a specified throw seems to give as good 
results as the more correct method of taking the dead centers, 
etc., but in using this shorter method the length of the crank 
should be checked. The throw of the crank may be taken 
with a long tram on the cylinder or by using a board 
clamped to the guide yoke. If the center of the crank falls 
over the hub of the wheel quite accurate results may be 
secured by scribing a circle on the hub with a diameter equal 
to the specified throw. 

The center of the eccentric crank pin is adjusted to the 
circle on the hub by the use of a square and scale. In renew- 
ing a crank the original setting may be maintained by tram- 
ming from the pin center to some stationary point and then 
adjusting the new crank until it trams the same. 


Determining Lead for Stevenson Link Motion 


If it is necessary to alter the lead of a Stevenson link 
motion confusion will be avoided by remembering the fol- 
lowing rule: To increase the lead turn the eccentric on the 
axle in the direction the locomotive runs, that is, to increase 
the lead, the back-up eccentrics should be turned on the 
axle in the direction the wheels turn when running back- 
wards, and the forward motion eccentrics in the direction of 
rotation when the locomotive is running forward. This 
holds good for any arrangement for admission or motion. 

The proper position to trail an engine equipped with the 
Stevenson link motion is in the full travel or corner notch. 
In any other reverse lever position both blades effect the 
position of the valve and the error shown is the resultant 
of the error of both blades or the error of one blade partly 
neutralized by the other. It sometimes may be desirable to 
try the engine in the short cut-off and make any slight 
changes necessary but as a rule a locomotive with the 
Stevenson gear squared in the corner notch will be square at 
any cut-off. This cannot be said of the modern types. 


Give Special Credit to Harder Working Boys 


Incentives Are Suggested for Inspiring and Maintaining the Interest 
and Enthusiasm of the Apprentices 


By John M. Wylie 
Boiler Maker Apprentice, Erie Railroad 


HE young men who usually decide to learn a trade are 
those whose parents are financially unable to permit 
them to continue their education or those who, un- 

willing to study, choose a trade with the mistaken idea that 
study is unnecessary in that occupation. While the first are 
apt to begin with a handicap due to lack of education, they 
are likely to advance more rapidly than those who are too 
lazy to take advantage of study 
where it is offered. The rea- 
son for lack of advancement is 
usually due to the fact that the 
latter type are in the majority. 

Various railroad systems at 
one time or another have estab- 
lished what is known as ap- 
prentice schools. These schools 
are usually equipped in an up- 
to-date manner. They are 
headed by competent instruc- 
tors who, in most cases, have 
both practical and technical 
knowledge and conduct classes 
in mechanical drawing, arith- 
metic, the principles of plane 
and solid geometry, and prac- 
tical and theoretical mechanics 
pertaining to the trade. 

In a shop where there are many 

apprentices, there is a great 
deal of work for the instructor 
thoroughly to familiarize the 
young men with these subjects. 
There should be given at least 
four continuous hours of in- 
struction per week. The in- 
structor can usually pick out 
the boys who are eager. and 
willing to receive a better edu- 
cation. It is only fair that 
they should be given longer 
school hours as compensation. 

It is difficult to obtain a man who has a thorough prac- 
tical knowledge of all the trades in railroad shops. If the 
instructor is assisted by competent men, chosen from dif- 
ferent departments, it will give the boys a broader knowledge 
of the trade. When a difficult or special job is undertaken 
in the shop the foreman should have an apprentice work- 
ing with the mechanics. 

Apprentices should be transferred from one class of work 
to another every three months, the instructor, not the fore- 
man, having the authority to do this. It is only natural for 
the foreman to keep an apprentice on the work he is 
especially good at, but this is not fair to the boys. 

During business slumps as many apprentices as possible 
should be retained. When an apprentice is serving his time 
on the basis of the number of days of work per year, and is 
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* Awarded honorable mention in the Apprentice Competition which closed 
September, 1923. The prize and other contributions which have thus far 
been published will be found in the Rat/way Mechanical Engineer for January, 
1924, page 11; February, page 86; March, page 153 and April, page 213. 
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John M. Wylie 


laid off a great many days a year due to business depressions, 
at the end of the year he may be as far as three months be- 
hind his required time. If this happened for four years in 
succession the apprentice would be practically losing a year’s 
time, or serving a term of five years. He would naturally 
lose interest and seek another position with steadier work. 
Other boys seeing these things turn towards other positions. 
The only way to make a 
thorough mechanic is to keep 
him interested in his work at 

all times. Give the young men 
who are eager to better them- 

f selves something to look for- 
ward to. The apprentices giv- 

ing their utmost attention to 
their work, both practical and 
technical, should be compen- 
sated in some way. If an ap- 
prentice is particularly good in 
the trade he chooses to learn, 
shift him to another department 
and then to another. By doing 
this he will get a general 
knowledge which will later fit 
him to become not only a fore- 
man but a general foreman. A 
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p given semi-annually to appren- 

“tices whose marks are above 
a certain average for that 
period gives the apprentice 


something to work hard for. 
You will find those who have 
the passing marks are not do- 
ing it for the trip, but for the 
experience they will gain by 
seeing how the work is done in 
various shops. The boys who 
are unfortunate will try just 
that much harder to pass the 
next time. 

Some people claim that the public libraries are the great- 
est institutions in the world. The apprentice schools should 
have a library, not only equipped with mechanical books, 
but with English and commercial books as well; also 
mechanical magazines. This library should be for the use 
of the apprentices. There are many men in business today 
who if they have to write a business letter rely upon their 
stenographers to punctuate, spell difficult words and also 
word the letters properly. The apprentice should be taught 
these things to fit him for high positions. 
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AN ATTRACTIVE BULLETIN board is a vital factor in safety. 
Many accidents are preventable by education. Safety bulletins 
should be prominently displayed to get best results. Committee- 
men should watch the safety bulletin boards and call the attention 
of others to them. Where they are found untidy and to contain 
obsolete bulletins report should be made to the committee chair- 
man.—4A. C. L. Circular. 
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New Development of the Gas-Electric Car 


The Electric Transmission Permits a High Acceleration and 
Torque at Low Speeds 


BOUT three years ago the General Electric Company 
and the Electro Motive Company, Cleveland, Ohio, 
began the development of a new type of gas-electric 

motor car. The first cars of this type have just been delivered, 
one each to the Chicago Great Western and the Northern 
Pacific. The cars are driven by a 175-hp. gasoline motor, 
direct connected to a 110-kw. 700-volt generator which sup- 


Be. 


T 


, Bae 


e F&F G3 


The Gas-Electric Motor Car Developed by the Electro-Motive 


plies power to two railway motors mounted on the power 
truck. They weigh approximately 70,000 lb. each, are 57 
ft. 4 in. long over the body, by 9 ft. 93% in. over the belt rail, 
and have a maximum seating capacity in the passenger com- 
partment of 59 persons, with 72 sq. ft. of floor space in the 
baggage compartment. The seats on one side are 54 in. long 
and on the other side 37 in. long, seating three and two per- 
sons per seat, respectively, The aisle clears 22 in. wide. 


Construction of Car Bodies 


The car bodies and trucks were built by the St. Louis Car 
Company. The car bodies are of steel construction with an 
underframe, the design of which is considered sufficiently 
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rigid to withstand the shocks and buffing strains caused 
by occasional impacts with heavy standard equipment. They 
are equipped with single windows, but the frames are de- 
signed to receive additional storm windows. The floors 
are double with 1-in. hair felt insulation between. The 
side walls are similarly insulated up to the height of the 
belt rail, behind the letter board and under the roof. The 


Company, Cleveland, Ohio, Has a Seating Capacity of 59 Persons 


entire design conforms closely to steam railway practice. 

The car body is divided into four sections. At the front is 
the engine compartment, which is 8 ft. long. This contains 
the engine-generator set, the radiator and cooling fan, the air 
compressor and the operator's station, with the necessary 
gages and controls. Behind this are, in their order, the 
baggage and passenger compartments. At the rear is a vesti- 
bule with side door entrances, which is 6 ft. 3 in. long. This 
contains the toilet. 


Description of the Power Truck 


The power truck is a high-speed electric railway type, 
built with M. C. B. journals and bearings and equipped with 
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two 105-hp. General Electric railway motors. This truck 
carries a load of 41,000 lb. at the rail. The cars have suffi- 
cient power to pull a standard 30-ton coach and make 
schedule speed in average branch line service. The maxi- 
mum speed for which the car is designed to run on level 
grade is 50 miles per hour. Operating at this maximum 
speed under level grade conditions and making stops of one 
minute duration averaging eight miles apart, the maximum 
average schedule speed of which it is capable is 40.2 miles 
per hour. On the basis of the same conditions as to the 
frequency and duration of stops, the maximum average sched- 
ule speed decreases as the grade increases, to 22.8 miles an 
hour on a 2 per cent ascending grade. 

Before work was started on the car, an extensive survey 
was made to determine, first, the size in greatest demand and, 
second, the performance requirements. This survey indicated 
quite clearly that while there was a demand for cars of 
various sizes, a car seating 55 to 60 passengers with 75 to 
100 sq. ft. of baggage space and with sufficient power to 
pull a 30-ton standard coach over grades of 11% to 2 per 
cent, making the average branch line schedule, came the 
nearest to meeting most motor car requirements. Additional 
requirements which it was found should be met are a high 
rate of acceleration and provision for double end control. 

The General Electric Company already had built more 
than 90 gas-electric motor cars from 1908 to 1912, some of 
which have passed the million mile mark in service and are 
said still to be showing remarkable operating economy. The 
problem, therefore, was to develop a new car around the 
old. Great strides have been made in the development of 
the gas engine and in electric practice since the original gas- 
electric cars were designed, and the experience with the old 
cars was also invaluable. 

The survey indicated that the car should not exceed a light 
weight of 35 tons and, furthermore, that it should be 
equipped with a railway type engine rather than an auto- 
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the engine base, thus forming a firm foundation for the 
revolving and reciprocating parts. The cylinders are built 
up of a special grey iron water jacket cast in one piece, 
with cylinder sleeves of semi-steel inserted. The cylinder 
heads, which are cast in pairs, contain all intake and exhaust 
passages as well as the valve seats. This entire cylinder and 


cylinder head assembly is bolted to the upper half of the 
In the design of the engine the 


aluminum crank case. 


The 175-hp. Gas Engine-Generator Unit Which Is Placed Trans- 
versely Over the Forward Truck Bolster 


problem of its maintenance on the railroad has been care- 
fully taken into consideration. All working parts have been 
made accessible and the engine is so mounted that any 
assembly or part of it may be repaired without disturbing 
the auxiliary apparatus. United States standard threads and 
bolt sizes have been used throughout. 


Air Is Drawn Through the Radiator by An Electric Motor-Driven Fan Controlled by a Thermostatic Governor 


motive, stationary or marine type, as these all have charac- 
teristics not suited to railway service. The Winton Engine 
Works, Cleveland, Ohio, co-operated in the new develop- 
ment and a railway type gas engine was designed around a 
marine type which has been in successful service for years. 
This engine has six cylinders of 7 in. bore by 8 in. stroke, 
with overhead valves and develops 175 hp. at 1,000 r.p.m. 
It is of rugged construction having a 4-in. crank shaft sup- 
ported in seven main bearings carried in the lower half of 


Since the power of the engine is transmitted electrically. 
the location of the engine and generator is not fixed by the 
requirements of transmission. In this car, instead of being 
located along the longitudinal center line of the car at the 
forward end of the engine room, the engine and generator 
unit are located transversely directly over the center of the 
truck at the rear of the engine room. The body bolster for 
the forward truck is designed to form the engine founda- 
tion. The operation of the car is controlled by what 1: 


- engages the fly wheel. 
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termed locomotive. control, embodying field control of the 
generator and throttle control of the engine. The apparatus 
consists of a series-parallel control with forward, backward 
and neutral positions, in any one of which a wide range of 
speed control is available by the locomotive type throttle 
directly connected to the engine carbureter. No automatic 
mechanism is involved in this type of control and a locomo- 
tive engineer has no difficulty in learning to control the car 
successfully after a few minutes’ practice. 

The electric transmission permits a high acceleration and 
torque at low speeds and permits of operation in both direc- 
tions with equal performance. The engine speed has no 
direct relation to the car speed and hence the maximum 
power of the engine can be utilized at low car speed under 
severe operating conditions while, on the other hand, a high 
car speed may be obtained with a low engine speed when low 


Operator’s Compartment Showing the Control Apparatus 


power output is required, thus tending to promote fuel econ- 
omy and low engine maintenance. 


Methods of Engine Control 


Three methods of starting the engine are available. A 32- 
volt starting motor, drawing current from a storage battery, 
There is also a compressed air start- 
ing device which supplies air from the main reservoir of the 
brake system through a distributor on the cam shaft to each 
of the cylinders. A standard car hose connection is fitted 
to the main reservoir pipe so that air may be drawn from 
any outside source available in emergencies. An effective 
hand cranking device is also supplied which may be operated 
with ease and without danger to the operator. 

The engine cooling system includes a radiator of ample 
size which is mounted in the front end of the car, air being 
drawn through it by an electric motor-driven fan controlled 
by a thermostatic governor. The radiator is equipped with 
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a manually controlled shutter so that with the variable speed 
fan and a conveniently located engine temperature gage, a 
uniform engine temperature, irrespective of atmospheric 
conditions, may readily be maintained. A convenient con- 
nection between the hot water car heating system and the 
engine cooling system is provided to keep the engine and 
radiator warm and from freezing when the car must be tied 
up where there are no terminal facilities. A 32-volt storage 
battery provides current for car lighting, generator excita- 
tion and motor cranking. This battery is charged by a 11⁄4- 
kw., 32-volt generator mounted on the main generator shaft 
and enclosed in the same case. 

The Chicago Great Western car was operated from the 
plant of the St. Louis Car Company, St. Louis, Mo., to 
Chicago, over the line of the Chicago & Alton. At Granite 
City, Ill., the car picked up a train crew and caboose which 
weighed 36,000 1b., and, with this load, was able to make 
passenger train schedule time over the Alton hill with its 
1.4 per cent grade. The caboose was cut off at Springfield, 
I., and the car continued on to Chicago light. 
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Calculated Time-Speed and Time-Distance Curves for the New 
Gas-Electric Car 


The average schedule time from Bloomington, Ill., to 
Chicago was 43 miles an hour and the average gas con- 
sumption for the entire trip was 4 miles per gallon. On 
the trip two operators handled the car, neither of whom had 
had any previous experience with it. For the first half of 
the trip a member of the Electro-Motive Company organiza- 
tion handled the car and on the last half of the trip a repre- 
sentative of the Chicago Great Western took charge and 
operated the car. 

One of the illustrations shows a theoretical time-speed 
distance curve calculated for these cars. Such tests as 
have so far been made indicate considerable improvement 
on what is shown in the diagram. One acceleration test 
included starting the engine and getting the car under way 
to a speed of 30 miles an hour in 33 sec. 


Burlington Dismantles Cars at Eola—A Correction 


In the table on the Cost of Dismantling Ten Steel Gondolas 
at the Eola Reclamation Plant of the Chicago, Burlington & 
Quincy on page 497 of the August issue of the Railway Me- 
chanical Engineer, the value of good material reclaimed as 
given under the heading “Credits,” is $152. This should 
have been $1,152. 


The Boyden Six-Wheel Co-ordinating Truck 


Improved Design Eliminates Excessive Swaying and Reduces 
Maintenance Expense 


HE Boyden Steel Corporation, Baltimore, Md., has 
recently completed a number of tests on a set of dem- 
onstration six-wheel trucks of its co-ordinating type. 

These trucks, in which are embodied a number of improve- 
ments over those described in the May, 1923, issue of the 
Railway Mechanical Engineer, were placed under a Virginian 


Top View of the Co-ordinating Six-Wheel Truck 


railway gondola car of 120 tons capacity. This car was 
placed in service last May and was in continuous use since 
that time for carrying coal from the Pocahontas fields in 
West Virginia to tidewater at Sewells Point, Va. 

The improved truck, which is known as type C-2-S, is the 
result of development work initiated by George A. Boyden 
and consummated by the present Boyden organization. 
Tests were first made on a full sized truck at the Cam- 


den Iron Works, Camden, N. J., to determine its action 
in passing around various curves. This truck, which was 
intended for a 120-ton capacity freight car, weighed 22,000 
lb., but by making a number of modifications in the design, 
the weight was reduced to 19,600 lb. Trucks of this type 
were placed under a 100-ton capacity coal car belonging to 
the Chesapeake 8 Ohio, and tests were made in 1920 and 
1921 at the plant of the Cambria Steel Company, Johns- 
town, Pa. These tests resulted in further improvements and 
a third design was tested out over the Baltimore and Cum- 
berland divisions of the Baltimore & Ohio. A brief account 


Fig. 1—Pian View, Showing the Frame Construction 


of these tests is also included in the article in the Railway 
Mechanical Engineer which described the earlier model. 


Purpose Is to Reduce Curve Resistance 


The purpose of the Boyden co-ordinating truck is to re- 
duce curve resistance and to permit greater vertical flex- 
ibility. This is accomplished by a construction which per- 
mits the wheels and axles to assume their normal relation 
with the track under all conditions. 

Fig. 1 shows a plain view of the understructure of this 
truck. The two end frames A, to which the end wheels are 
applied through a pedestal type spring supporting jour- 
nal boxes, carry the bolster reactions to a center frame 
through a ball and socket joint C, located on the longitudinal 
center line of the truck. The bolster reactions are trans- 
mitted first to the end frames A at the points D. The longi- 
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Gondola Car of 120 Tons Capacity Used for Testing the Boyden Co-ordinating Six-Wheel Truck 
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tudinal location of the bolster reaction, points D, is such 
that equal loads are carried on the three axles. It will also 
be noted that the end frames A, which are integral castings, 
have a three-point support. 

Fig. 2 shows an inverted plan of the articulated bolster. 
Rockers of manganese steel are interposed between the reac- 
tion points D of the bolster and those of the end frames A 
in order to eliminate friction. 

The bolster, composed of three main members, is so de- 
signed as to allow maximum vertical flexibility, combined 
with horizontal rigidity, which prevents longitudinal dis- 
placement of the two parallel beams with respect to each 


Fig. 2—Triangulated Ties Hinged at the End Prevents Longitudinal 
Displacement of the Parallel Bolster Beams 


other. This condition is secured by use of triangulated ties 
F hinged at their ends to the longitudinal beams by means of 
the common I-bar construction. 

The center bearing bridge E carries the center plate load 
of the car. This member projects vertically downward and 
straddles the center axle. In passing through the center 
frame B, the parallel surfaces X of the bridge are located 
with a minimum clearance between these and similar sur- 


All Parts of the Truck Are Designed with the View of Facilitating 
inspection 


faces on the center frame B. Thus it will be seen that the 
transverse axis of center frame B is maintained at right 
angles to the longitudinal axis of the bolster, as well as to 
the track. When on a curve the center wheels are offset with 
respect to the end wheels; a transverse movement must, 
therefore, be provided for of the center frame. This is per- 
mitted by sliding the relative surfaces X of the center frame 
and bolster bridges and is limited only by the contact of 
the bridge E with the center wheel. Sufficient clearance at 
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this point is provided for the trucks to negotiate a curve with 
a 65-ft. radius. 


New Design Includes Additional Features 


An interesting feature aimed to eliminate excessive sway- 
ing of the car has been incorporated in this design. It will 
be noted in Fig. 1 that the center wheels receive equal load- 
ing under all conditions of equal or unequal bolster loading 
on account of the midway location of the load reaction points 
C on the center frame B. Thus the center wheels may be 
loaded in excess of their normal static load, or equal in 
amount to the loading of the end wheels under moving car 
conditions. 

It will be noted in the illustration showing a top view of 
the truck that car snubbing blocks are applied over the 
springs of the center journal. These blocks are not used on 
the production design, but are arranged separable for test 
purposes. The top surfaces of the blocks are at a lower 
elevation than the top surfaces of the side bearing rollers. 
When the leading or trailing wheels pass over a depression 
or low track joint, they permit the bolster, and thus the 
truck side bearing on that side, to drop with them, thereby 
removing car support on that side. The center wheels, 
which are 5 ft. from the end wheels, are on level track. At 
the instant that the side bearing support of the car is re- 
moved and the car starts to roll to that side, the chafing 


Side View of the Boyden Truck, Showing the Construction of the 
Frame and Bolster 


plate of the snubbing block comes in contact with the car 
floor and arrests the movement of the car before it accumu- 
lates any appreciable momentum. In a very short increment 
of time, the leading or trailing wheel is again on level track 
and the side bearings steady the car as the center wheel in 
its turn drops into the rail depression. This feature has 
been found to reduce the car oscillation at critical speeds to 
a marked degree, and without overloading of the center 
journals. 


The Design May Be Varied to Suit Conditions 


The Boyden trucks, from the nature of their construction, 
can be designed for a maximum wheel base. The demon- 
stration trucks are equipped with wheels having a total 
wheel base of 10 feet. This produces a satisfactory distri- 
bution of the load to the rails, roadbed and structures, which 
tends to reduce maintenance of way costs. 

It can be seen from the side view of the truck that all 
of the important parts are accessible for inspection. This is 
an important feature of the truck and can be appreciated by 
those who have the responsibility of safe operation of cars. 
The clasp brake rigging is also as easily accessible as the 
main members of the truck. Shoe replacements can be made 
without removal of the dependent parts and can be accom- 
plished without unnecessary loss of time. 

The four main members of the truck are self-interlocking 


004 


and require no bolts, pins or rivets to complete the assembly. 
Springs located over the journal boxes cushion the rail im- 
pacts before these depreciating forces enter the truck struc- 
ture and thus retard crystallization of its cast steel members. 
The following advantages are claimed for this truck: 
1—Safe operation under abnormal loading and truck con- 
ditions secured by a snubbing of the car oscillation and 
thereby obtaining better vertical equalization with the 
attendant elimination of the hazard of lifting wheels. 
2—High speeds are made possible for modern freight cars 
of greater capacity. 
3—The curve resistance is reduced to a minimum due to 
the frame construction which permits all the wheels to ad- 
just themselves to the curve, with a corresponding reduction 
in drawbar pull and reduced wear on the wheels and rails. 
4—Equal flange and tread wear on all six wheels is ob- 
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tained owing to the radial position assumed by the axles on 
curves. 

5—Better distribution of rail loading is secured -by the 
greater wheel base with an attendant reduction in main- 
tenance cost. 

6—The main members of the truck, center frame, two end 
frames and complete bolster are composed of four self- 
interlocking parts which require no bolts, rivets, or pins in 
their assembly. 

7—All parts are designed with the view of facilitating 
inspection in order to reduce the hazard of unseen faults 
and fractures. 

8—The clasp brake rigging is of a simple special design 
and all parts are visible for proper inspection and main- 
tenance. Replacement of brake shoes can be made without 
removal of any of the dependent parts. 


Shearing Stress in Passenger Car Side Girders 


Analysis of Procedure Necessary in Order to Reduce Weight Without 
Sacrificing Strength 


By Wendel J. Meyer 


HE new light-weight coaches which recently have been 
placed in service on several railroads are constructive 
steps toward reduction of the weight of steam road 

passenger cars. Although designed for suburban service ex- 
clusively, their success, no doubt, will predicate an earnest 
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Fig. 1—Shear and Bending Moment Diagrams 


attempt to reduce the weight of main line equipment. Mooted 
questions of car design, often have been settled by adding 
excessive weight in order to err on the side of safety. To 
reduce weight successfully without sacrificing essential re- 
quirements of strength, calls for more careful consideration 
of the engineering principles involved. 


The design of the load-carrying side girder presents a 
number of interesting points. To calculate the bending 
moment and then divide it by the calculated section modulus 
of the assumed girder section in order to arrive at prescribed 
tensile and compressive stresses, does not always assure the 
ability of the girder to withstand its loads. The investigation 
is not complete until the shearing stress also has been taken 
into consideration. 

This article is an attempt to explain the action of vertical 
and horizontal shear; to show the action of the upper and 


Fig. 2—The Shear in the Chords of a Typical Girder Section 


lower chords in resisting vertical shear; to describe the func- 
tion of the side posts in resisting horizontal shear; to point 
out the effect on the side girder if the shear is not resisted 
properly; and to call attention to the action of the center sill 
in assisting the resistance to shear. 


Vertical Shear 


Fig. 1 shows the bending moment and shear diagrams of a 
side girder, which, in order to simplify explanation, is 
assumed to be loaded by equal weights concentrated at the 
post centers. The girder section is assumed constant through- 
out the length of the girder and is represented in Fig. 2; to 
further facilitate explanation, the neutral axis NA, is assumed 
to coincide with the top of the lower chord. 
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The shear diagram of Fig. 1 shows the vertical shear at 
section No. 1 to be S,. If the upper and lower chords were 
pin-connected at their ends, a diagonal as shown at window 
opening No. 1 of Fig. 2, would be necessary and the vertical 
component of the force in the diagonal would be S,. It then 
follows that omission of the diagonal tends to flex the upper 
and lower chords as shown at panels No. 2 and No. 3 of Fig. 
2. The shear, therefore, produces bending stresses in the 
chords, which must be added algebraically to the stresses due 
to the moment gtven by the bending moment diagram. 


Fig. 3—The Girder Section Analyzed for Chord Stresses 


Assuming the posts to be capable of resisting horizontal 
shear, the vertical shear S, will cause a bending moment 


M = 
“3 


which must be resisted by the chords of panel No. 3. The 
dimension P will not change appreciably because the posts 
are subjected to low direct stress and so the deflections d and 
D of Fig. 2, may be assumed to be equal. The upper and 
lower chords, therefore, are redundant beams of equal deflec- 
tion and length and so the amount of Mv taken by each will 
be proportional to the rigidity of each beam which, in turn, 
is proportional to its moment of inertia. 

Let Jc and It be the respective moments of inertia of the 


Fig. Horizontal Shearing Effect Caused by the Changing Moments 


upper and lower chords, taken about their individual neutral 


axes. The bending moments due to shear will then be: 
lu L Ss Iu 
Mov = Mv —— = ———— (on upper chord) 
Iv + IL 2(Iu + IL) 
IL L S, IL 
Muv = Mv (on lower chord) 


Iv +I  2(Iu + In) 
At the right hand post of panel No. 3, Mv causes compression 
in the top fibres of the chords and tension in the bottom fibres 
while at the left hand post the top fibres are in tension and the 
bottom fibres in compression. It is necessary, therefore, to 
investigate the sections at both posts but the procedure for the 
upper chord at the right hand post only, is given here. 

Let Mr be the bending moment as taken from the diagram 
of Fig. 1 and let J be the moment of inertia of the total sec- 
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tion, taken about N A of Fig. 2; the symbols a, b, m and n 
are described by Fig. 2. The unit stress on the top fibre of 
the upper chord is: 


Muv n Mr b 
EA AE 
lu I i 
and the unit stress on the bottom fibre of the upper chord: 
Muv m Mr a 
he ee 
Iu I 


It is apparent that f, will be compressive but the sign of fy 
will depend upon the numerical values of the component 
terms. It should be noted that terms containing Mov are 
numerically maximum for panels near the bolsters and mini- 


Fig. 5—Typical Section with Wide and Narow Posts 


mum at the center of the car, while the terms containing Mr 
are maximum at the center and minimum near the bolsters. 


Force in Chords and Statical Moment of Section 


Fig. 3 represents the same girder section as described by 
Fig. 2. If the section acts as a unit and is subjected to a 
bending moment M, the unit stress on the fibres distant x 
from N A, will be M X x — I, where I is the moment of 
inertia of the whole section, taken about N A. A very small 
portion distant x from N A, of width ¢ and depth dx, will 


Fig. 6—Effect of Unbalanced Post Sections 


have an area of t X dx. The force acting on this area will 
then be 


Mx tM xdx 
(t dx) ( — 


= 
I I 


The total force F which acts on the whole section of the 


- upper chord, is obtained by summing up all the small portions 


of which it is composed or, in other words, by integrating 
between the limits x = a and x = b. This summing up is 
done by means of calculus and results in 


M b+a 


F = Or 


a4 ) (b—a)t 


Reference to Fig. 3 shows that 
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b—a 


h 
sae ea orc = 
Therefore 


M 
E e OS cA 


where A is the area of the upper chord. 

The quantity c A is known as the statical moment Ms of 
the section about N A. It is obtained by multiplying each 
component area included between the horizontal plane of 
shear and the extreme fibre, by the distance from the center 
of gravity of the component area, to the plane under con- 
sideration. The statical moment is a maximum for the plane 
through the neutral axis and so the maximum horizontal 
shearing stress is at the neutral axis of the section. Sub- 
stituting Ms = c A in the above equation, there results: 


Ms 
F = M —-- 
I 


Horizontal Shear and Its Effect on the Posts 
Fig. 1 shows the bending moments at sections 1 and 2 to 
be M, and M, respectively. Then the compressive forces 
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Fig. 7—The Action of Flexible Posts Incapabie of Transmitting 
Horizontal Shear 


F, and F, acting on the upper chord at sections 1 and 2 are 


Ms Ms 
and F; = Ma TT 


F, = M, 


The action of F, and F, is illustrated by Fig. 4 where F, 
is greater than F, because M, is greater than M,. The dif- 


ference between F, and F, is 
M, Ms M: Ms Ms 
H = F, — F; = i — z = 
Since the bending moment diagram is the integral of the 
shear diagram it follows that M, equals M, plus the shaded 


area A of the shear diagram of Fig. 1. Then 
. (area A) 


H = 


M, — Ms = area A and 


The force H is the horizontal shear or the tendency of the 
upper and lower chords to slide past each other, which must 


€ x= _ 
DIN PTT TT LL a 
See enema aed 


Fip. 8—Showing the Effect of Blank Panels Introduced Near the 
Boisters 


be resisted safely by the post if the girder is to act as a unit. 

If the post is rigidly connected to the upper and lower 

chords it will bend as shown in Fig. 4 and the bending 
a 

moment is H — but if the connection to the upper chord is 
2 

not sufficient, the bending moment should be taken as H a. 


Effect on Alternate Wide and Narrow Posts 


If the posts are alternately wide and narrow, the typical 
section will take in two windows as shown in Fig. 5. Then 
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the shear to be resisted by one post of width h and one of 
width 3h will be 


Ms 
H = (Mi — Ma) = ; (area A + area B) 
a 
The bending moment is H — and the amount taken by each 
2 


post will be proportional to its moment of inertia as explained 
under “Vertical Shear,” because d will not be appreciably 
different from D. 

A system of equal posts can be compared to one of alter- 
nate wide and narrow posts by assuming all post sections to 
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Fig. 9—Iilustrating the Action of the Girder Which May Occur 
Where the Shearing Stresses Near the Center of the Car Are 
Well Within the Capacity of the Posts to Resist Them 


be similar and assigning widths of 2h, 3 h and h to equal, 
wide and narrow posts respectively; the window openings of 
both systems will then be equal. The respective moments of 
inertia for widths h, 2 kh and 3 h are then K k’, 8 K h* and 
27 K h’ and the section modulii: C h?, 4 C k? and ọ Ch’; 
where C and K are constants of section. The bending mo- 
ments and stresses will then be as follows: 


Woptn BENDING MOMENT STRESS 
oF Post MIMI N ets 
¿a a K h3 Ha Ha 
e —— = 0178 K' 
Kh + 27 K h3 56 56 C h? 
27 K hs 27Ha 27 Ha 
= — —— = 03S K' 
Kh + 27 Khi 56 56 (9 C h?) 
a Ha H a 
2H PES (— E ) = — = .0625 RK’ 
2. 2 4 4 (4 C h3) 


K" is a constant involving H, a, C and =M. 


The comparison shows the stress in the wide posts to be 
about 86 per cent of the stress in equal posts placed at the 


Fig. 10—Truss Diagram Illustrating the Virtual Value of the Girder 
Shown In Fig. 9 


same points. It is questionable whether this reduction war- 

rants the constructional disadvantages encountered in the 

use of unequal widths of posts. Furthermore, since the nar- 

row post usually will be found incapable of transmitting the 
Ms 

shear across its adjacent panels such as H == — (area A) 


to which it is subjected, the upper and lower chords will act 
as shown in Fig. 6; the bending moments in the chords will be 
matcrially increased because the vertical shear here must be 
transmitted over two panels instead of over one. 


Effect of Blank Panels at Bolsters 


Fig. 7 represents a girder with flexible posts incapable of 
transmitting any horizontal shear. Here the upper and lower 
chords are beams with equal deflections, each bending about 
its own neutral axis because the girder ‘cannot act as a unit 
since the horizontal shear is not resisted. 
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Blank panels at or near the bolsters as illustrated by Fig. 
8, have been employed with the idea that this construction will 
enable the girder to act as a unit. But this arrangement does 
not relieve the posts from the shear action. In order that 
the girders may act as units, the posts of Fig. 8 must resist 
the same shear as the posts of Fig. 7. It should be noted 
however, that the girder of Fig. 8 is considerably stronger 
and stiffer than that of Fig. 7 because the blank panels 
virtually constrain the ends of the upper and lower chords 
and create end moments as shown; the chords approach the 
condition of beams rigidly fixed at their ends. 


Action of the Usual Side Girder 


An analysis of the usual modern coach will show that 
while the posts near the center of car will safely transmit their 


Fig. 11—Frame Members Available to Resist the Vertical Shear at a 
Door Opening 


portion of the shear, the posts near the bolsters are incapable 
of resisting the shear necessary to produce a unit girder. 

Since the bending stresses in the posts are functions of the 
increment areas of the shear diagram such as area A, area B, 
etc., it follows that the post stress depends upon the change 
of bending moment for adjacent panels of the girder. At the 
center of the car the change of bending moment is small while 
near the bolsters, the bending moment changes rapidly. This 
is shown by the bending moment diagram of Fig. 1; further, 
reference to the shear diagram shows that the proportion be- 
tween area C and area B is greater than that between area B 
and area A. Therefore theoretically, beginning at the center 
of car, the post sections should be increased as the bolsters are 
approached but, for the sake of appearance, this is hardly 
desirable, even though it were practicable. 

Failure of the posts to transmit the shear adequately, does 
not mean that the girder will fail under its load because the 
action illustrated by Fig. 9, may occur. That is, at the center 
of car the shear is small and the posts are capable of resisting 
it: thus fully developing the unit girder to resist the maximum 
bending moment. Near the bolsters, the posts cannot resist 
the large shear but here the bending moment has decreased 
to such a value that the entire girder is not needed to resist 
it; the portion between side sill and belt rail, is capable of 
resisting the reduced bending moment at this point. Between 
bolsters and ends, the shear is small and aided by the body 
corner posts and vestibule end construction, the intermediate 
posts are capable of resisting it. The virtual effective girder, 
therefore, is similar to the truss shown in Fig. 10. 

This suggests the plausibility of using flexible posts or 
flexible post connections at those points of the girder where 
the regular posts are incapable of transmitting the shear 
safely. Such an arrangement would eliminate possible cracks 
in the posts at letter board and belt rail. Of course, it would 
be necessary to determine how far from the center of car the 
cntire girder section is needed to resist the bending moment, 
to design the necessary rigid posts so that the entire girder 
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section will be assured over this distance and to see that the 
upper and lower chords acting as redundant beams in way of 
the flexible posts, are capable of resisting their imposed bend- 
ing moments. 

It should be noted that in the preceding discussion, the 
action of the center sill in aiding the resistance to the vertical 
shear, has been neglected. The effectiveness of the center sill 
will depend upon its rigidity as compared to that of the chords 
and also upon the location of the crossbearers. The following 
remarks on the action of the center sill at baggage door open- 
ings apply also to its action at window openings. 


Vertical Shear at Door Openings 


Fig. 11 represents a portion of the side girder at a door 
opening and shows in section the five longitudinal members— 
two upper chords, two lower chords and the center sill— 
which must resist the vertical shear V. To simplify the 
work of calculating, it is necessary to propose the following 
assumptions, which, while only an approximation of the 
truth, will not affect practical results appreciably: 

First—the cross bearers are assumed to connect, with per- 
fect rigidity, the center sill with the lower chords thus making 
the dimension b of Fig. 11, constant; the usual cross bearer 
is comparatively short and very rigid. 

Second—the ends of the center sill and chords are consid- 
ered fully restrained; the chords approach this condition 
closer than does the center sill. 

Third—the deflection of the side girder over the lengths 
A and B of Fig. 11, is zero; the moment of inertia of section 
a — a is very large compared to the individual moments of 
inertia of each chord and of the center sill. 

Fourth—the distance h remains constant; the direct stress 
in the door posts is small and there is no appreciable change 
in their lengths. 

Under these assumptions, all five members must have the 
same deflection and so the portion of the shear V taken by 
each will be directly proportional to its moment of inertia and 
inversely proportional to the cube of its length. Let Vu, Vx 
and Vc be the amount of shear taken by each upper and 
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Fig. 12—Table Showing the Effect of Varying the Properties of 
Chords and Sill 


lower chord and the center sill respectively. The deflection 
of each may then be expressed in terms of its load, length, 
moment of inertia and a constant K denoting the material and 
the manner in which the load is applied. Using R as the 
length of the chords, L the length of the center sill and 
subscripts of J to denote the respective moments of inertia, 
the expressions for deflection are written and equated as 
follows: 


R3 R3 
D = Du = Dr = De = K Vv —— = K VL = K Vc 
Iv IL Ic 


from which 
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L? L? lu 
K Vu = K Vc or Vu = Ve —— 
R3 Ic 
and 
L? IL 
K VL = K Vc or VL = Ve 
R Ic 


A third equation results from the relation 
V=2Vu+2VL+Vc 
which makes possible the solution for the three unknown 
quantities, Vv, Vz and Vc as follows: 
V I? Iv 
2 L? (lu + IL) + R? Ic 
V L2 IL 
2 L (lu + IL) + Rè Ic 
V R3 Ic 


2 L? (Iu + IL) + R Ic 


Fig. 12 is a table in which given properties have been sub- 
stituted in the above equations using 20,000 lb. as the value 
of V; the resulting distribution of this shear, the bending 
moments and the unit stresses are shown. Four cases are 
given in order to show the effect of varying the properties of 
the chords and of the sill and changing the spacing of the 
cross bearers. 

Attention is called to the convenient check on the calculated 
shear distribution from the relation 

2Vu + 2VL + Vc = V 


Vu = 
Vi = 


Ve = 


which applied to Case I results in 
2 (940) + 2 (6260) + 5600 = 20,000 
In Case II the resistance of the upper and lower chords has 
been increased 67 per cent and 25 per cent respectively but the 
center sill is the same as in Case I. The ratios of moments of 
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inertia and section moduli have been maintained because the 
depths of the chords are usually limited in practice and in- 
creased resistance may be obtained only by the use of consid- 
erable additional material. The increased sections have re- 
duced the unit stresses about 18 per cent which is small 
compared to the material added. 

In Case III the chords are the same as in Case I but 20 
per cent has been added to the resistance of the center sill 
resulting in a decrease of five per cent in the unit stresses. It 
should be noted that since considerable variation of center 
sill depth is possible, the resistance of the sill can be in- 
creased more economically than that of the chords. 

The importance of the spacing of the cross bearers is shown 
by Case IV where the door opening and sections of Case I 
are used but the distance between cross bearers has been 
shortened 34 in. Without adding material, the high stresses 
in the chords have been reduced about 24 per cent while the 
‘ow stress in the center sill has been increased about 25 per 
cent. 

In the light of this comparison, the advantage of elaborate 
chord re-enforcement seems doubtful; such re-enforcement 
certainly is not economical. Moreover, the re-enforcement is 
only effective when it is carried beyond the door opening far 
enough to enable its connection to develop its full section. 
On the other hand, reducing the distance between crossbearers 
enables the center sill to take a greater share of the vertical 
shear and, even though the sill be increased to secure addi- 
tional resistance against the imposed load and the cross 
bearers be strengthened to transmit the increased center sill 
reactions, it 1s obvious that this method is more economical 
than adding re-enforcement to the chords. 


Aishton Addresses Car Inspectors and Foremen 


Annual Convention at Chicago Listens to a Large Number of Able 
Addresses and Papers on Car Subjects 


HE twenty-third annual convention of the Chief Inter- 

change Car Inspectors’ and Car Foremen’s Associa- 

tion of America, was held at Chicago, September 23, 
24 and 25. Probably at no previous convention of this 
association was a program presented which contained so 
many addresses by railroad men acknowledged to be leaders 
in their respective fields. On the opening day of the con- 
vention, R. H. Aishton, president of the American Railway 
Association, delivered a short address which was an inspira- 
tion to the members. F. W. Brazier, assistant to the general 
superintendent of rolling stock of the New York Central, 
was also roundly applauded after making a short talk in 
which he emphasized the absolute necessity of efficiency in 
the car department if railway operating expenses are to be 
kept within reasonable bounds. Mr. Brazier said that with- 
out the hearty support and co-operation of the car inspectors 
and car foremen and particularly their efforts to develop 
competent younger men to fill the ranks, efficient operation 
of the car department would be impossible. 

The subjects of car repairs and lubrication were covered 
in several individual papers. H. W. Williams, special rep- 
resentative to the general superintendent of motive power of 
the Chicago, Milwaukee & St. Paul, delivered a paper on 
“Efficiency in Heavy Car Repair Shop Operation,” and 
J. A. Roberts, chief A. R. A. clerk, Chesapeake & Ohio, 
discussed the subject, “Steel Car Repairs.” The subject of 
“Freight Claim Prevention” was covered by Joe Marshall, 
special representative, American Railway Association. 
P. Alquist, master car builder of the Delaware, Lackawanna 


& Western, read a paper on “Automobile Loading in Closed 
and Open Cars.” 

Much favorable comment was heard on the individual 
paper on “A. R. A. Billing” by B. F. Jamison, special 
traveling auditor of the Southern. This paper dealt with a 
subject, the importance of which is under-estimated in some 
quarters and which some car foremen apparently think can 
be safely relegated to the billing clerks. Mr. Jamison 
pointed out in a forceful manner the possibilities of individ- 
ual roads saving, and conversely losing, not thousands, but 
probably millions of dollars depending upon whether or 
not they handle the A. R. A. billing in a systematic manner 
in accordance with the rules, employing constant checks of 
all kinds to maintain the accuracy of the work. Abstracts 
of the papers mentioned, together with the discussion of 
A. R. A. billing rules and rules of interchange, will be pub- 
lished in this and subsequent issues of the Railway Mechen- 
ical Engineer. 


New Officers 


At the suggestion of President Westall, an additional vice- 
president’s office was created, in order that the various 
incumbents will have a better knowledge of their duties 
when advanced to the position of president. The ne¥ 
officers of the Chief Interchange Car Inspectors’ and Car 
Foremen’s Association are as follows:~ President, C. M 
Hitch, district master car builder, Baltimore € Ohio. Cin- 
cinnati, Ohio, first vice-president, W. P. Elliott, general fore- 
man, Terminal Railroad Association, East St. Louis, Ill; 
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second vice-president, B. F. Jamison, special traveling audi- 
tor, Southern, Meridian, Miss.; third vice-president, E. R. 
Campbell, general car foreman, Minneapolis Transfer Rail- 
road, Minneapolis, Minn. M. S. Sternberg, master car 
builder, Belt Railway of Chicago, was re-elected secretary- 
treasurer, C. J. Hayes, traveling A. R. A. supervisor, New 
York Central, Yonkers, New York; W. M. Pyle, accountant, 
Southern Pacific, Tucson, Ariz.; L. Martin, chief car re- 
pairer, Baltimore & Ohio, Baltimore, Md., and T. S. 
Cheadle, chief car inspector, Richmond, Fredericksburg & 
Potomac, Richmond, Va., are the newly elected members 
of the Executive Committee. 


Address by R. H. Aishton 


In his address R. H. Aishton, president of the American 
Railway Association, spoke in part as follows: 

The average layman’s or shipper’s knowledge of trans- 
portation is largely confined to the fact that he may at will 
be transported from place to place with safety, or that he 
can consign his goods to advantageous markets with no more 
personal effort than he might use, in anger, to consign other 
objects to farther destination. To him transportation is 
abstract; he has no thought of the detailed work and study 


W. T. Westall (N. Y. C.) 
President 


C. M. Hitch (B. & O.) 
First Vice-President 


that is devoted to perfecting the facility he is using. I 
venture to say that not one in one thousand shippers knows 
of the work of the chief interchange car inspector or of the 
car foreman. Yet what detail of transportation is more 
essential than that the equipment carrying the commerce of 
the country be in physical condition to perform the service 
in which it is engaged? 

The position you hold is important or it wouldn’t exist. 
It may not hold a romantic place in the public eye, yet it is 
essential and upon your work as much as upon any of the 
other ramified details of the railroad plant rests the responsi- 
bility for a smooth working transportation machine which 
the shipping public has accustomed itself to expect. This is 
in itself a reward. | 

The public is chiefly concerned with service and sec- 
ondarily with the economy and efficiency with which this 
service is manufactured. One of the things that produced 
success last year, and is bringing it now, is the movement 
per car per day. One mile per car per day means auto- 
matically adding 100,000 cars to the equipment of the 
country. -You gentlemen can have a large and important 
part in bringing about that result. Cars in bad order in 
moving trains cost money in switching out, and entail de- 
lay to equipment and freight being carried, on top of the 
cost of making repairs. This can be reduced to a minimum 


W.P. Elilott (Termina! R. R. Assn.) 
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only by complete knowledge and an intelligent inspection by 
the inspectors and car foremen. 

Expedition in movement of freight depends in a large 
measure on the care and inspection of cars before loading. 
Carelessly inspected and prepared cars make it almost an 
assured fact that the freight will be delayed in transit and 
possibly require the transfer of the load to a suitable car at 
the first interchange point; all of which goes to keep down 
the mileage made by cars and increases the cost, to say 
nothing of damage to the contents in transfer and general 
dissatisfaction resulting therefrom. 

I note you have a paper on general lubrication. Neglect 
of proper lubrication and intelligent inspection brings about 
a tremendous delay to freight and cars, causing dissatisfac- 
tion on the part of shippers, addition to the switching 
expense and brings about a condition where extensive repairs 
have to be made. You gentlemen have a large part in con- 
trolling this avenue of expense. 

Good judgment and conscientious regard for duty on the 
part of the car foremen and car inspectors is of the utmost 
importance in enabling the railroads to provide satisfactory 
service to the public, to obtain the maximum use of freight 
cars and to reduce the operating costs. 

A thoroughly practical and smooth working machine is 


A. S. Sternberg (Belt Railway 
Chicago), Secretary 


Second Vice-President 
not only expected, it is demanded. Transportation shortage 
has not been heard of since 1922. This has been possible 
only by having the whole-hearted support of every individual 
whose work contributes to the furthering of transportation. 
The railroads are now in the height of the period of heavy 
traffic for the current year. That they will handle this peak 
without attendant shortage of transportation I feel sure, 
with the same individual effort as we have had from each 
of you in the past and with your co-operation. 


Address by President Westall 


The following is an abstract of Mr. Westall’s presidential 
address: 7 

At our annual meeting last October we had a total mem- 
bership of 246 active members, today we have a total of 564 
active members or an increase of 318 over a year ago. Your 
president does not accept the honor or credit for increasing 
the membership to this number, but does have the pleasure 
of congratulating, first, our worthy secretary, Mr. Sternberg, 
for the hard and untiring work that he has done to bring 
this about; second, to the chairman of the membership com- 
mittee, Mr. Elliott, your second vice-president, whom I 
desire to sincerely thank for the good work he has done in 
the campaign to secure new members. On. Mr. Elliott's 
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committee there.are:‘many whom I desire to thank for the 
interest they have taken in securing new members, but here 
I feel it my duty to make special mention of a few, the 
first is E. R. Campbell, general car foreman, Minneapolis 
Transfer Railroad, Minneapolis, Minn., who ran way ahead 
of his ticket and secured 80 new members; W. R. Rogers, 
chief interchange inspector, Youngstown, Ohio, a close 
second with 50 members; B. F. Jamison, special traveling 
auditor, Southern, Meridian, Miss., 32 members; J. A. 
Roberts, chief A. R. A. clerk, Chésapeake & Ohio, Rich- 
mond, Va., 20 members; Mr. Sternberg, with all of his 
other duties found time to bring in 30 new members. 

Your association today stands on solid ground and is 
recognized by almost all of our high officers together with 
the American Railway Association. At each convention it 
brings in new members and associates, as when anyone first 
attends they are usually anxious to come back each year, 
and there is no reason now why this should not be one of 
the largest associations in America. This can be brought 
about by each member taking an interest in it and bring in at 
least one new member on or before our 1925 convention. 

I hope the young men here will take the opportunity of 
entering into the discussions of the several papers which 
will be presented. All of them are very interesting and 
instructive. Do not be timid in getting up and expressing 
your views. 

Here, I would like to call your attention to Article 6 
of our Constitution and By-laws which reads, “No member 
shall speak more than twice on the discussion of any question 
until all members have had an opportunity to speak.” I 
feel that in fairness to the younger members, we should give 
them an opportunity. to express their views, but I hope you 
will all feel free to enter into discussion without being 
called upon by the chair. | 

Your president believes the time is now here when a 
change in our present By-laws should be made by providing 
a third vice-president, in order that that officer may advance 
to the: office of second vice-president and then to president 
so that, he will become more familiar with the duties of the 
presidént when elected to that office, Second :..That due 
consideration be given to an increase in the salary of the 
secretary and treasurer in order that it be made more attrac- 
tive and recompense that officer more in line with the atten- 
dant work. As 1 have been in touch with Secretary Stern- 
berg much in the last year, 1 know that the volume of work 
that he has handled is not appreciated by many of us. 1 feel 
that the association now can well afford to double the salary 
and 1 hope you will give this matter due consideration 
before the convention adjourns. 


Work That Can Be Done 


Much can be done by all of us after attending these 
annual meetings by returning home and correcting or putting 
into effect the conclusions reached. 1 would here like to 
call your attention to a recent decision rendered by the 
United States Supreme Court in which action was brought 
against one of our large trunk lines for hauling “Cars with 
Defective Power Brakes after Passing a Repair Station.” 
A synopsis of this case was as follows: 

In an action by the government against the railroad com- 
pany for penalties under the federal Safety Appliance Act, 
the Circuit Court of Appeals, Third Circuit, certified to the 
Supreme Court of the United States the following question 
of law: “May an interstate carrier lawfully operate a car 
equipped with power brakes past an available repair station 
- to destination when its power brakes, becoming out of order 
‘in transit, have been cut out of the power brake system of 
the train and when more than 85 per cent of the cars of the 
train are equipped with power brakes controlled by the 
engineer of the locomotive?” 

The Supreme Court answered: “No, unless placed in the 
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train in the rear of all cars having their brakes operated 
by the engineer.” 7 

This decision means nothing else than that all trains 
passing an inspection or repair point must have their brakes 
cut in and operating, although the point in question at which 
the decision was made, was not even considered an inspec- 
tion point. No regular force of inspectors was employed, 
although a repair shop was located adjacent or near the 
train yard. It was considered simply a terminal point for 
change of engine and train crews, the same engines depart- 
ing with the trains which hauled them in. 

I am simply mentioning this case to point out the need of 
closer attention to our air brake equipment in order that 
further action will not be brought against the American rail- 
roads. You are the men behind the gun and you can do 
considerable to bring about an improvement in the mainte- 
nance of our air brake equipment. 

On this same question I desire to direct your attention to 
the recent air brake investigation made by the Interstate 
Commerce Commission which is reported in the Railway 
Mechanical Engineer, September, 1924, in which Commis- 
sioner McManamy brings out evidence showing the need for 
better maintenance of power brake systems. Improved per- 
formance will result therefrom, it being the consensus of 
opinion of the witnesses who testified at these hearings that 
the present freight brake equipment with “K” type triple is 
adequate if properly maintained. So you appreciate mem- 
bers that this question now is a very important one and it 
is our duty to bring about a better maintenance of our air 
brake systems or have legislation brought about compelling 
radical changes in our present systems. 


`A. R. A. Car Repair Billing 
By B. F. Jamison: 


Special Traveling Auditor, Southern, Meriden, Miss. 


Never before in the history of the operation of railroads 
was there the evidence of interest in A. R. A. car repair 
billing as now. ` In fact, until a few, years ago, little attention 
was paid to the subject by any others than those directly 
handling it, who in many cases had litfle" opportunity to 
study the business. As a result few persons realized the 
importance of the work which was performed with little 
regard to accurate accounting. 

Of late years, owing to the interest being taken by higher 
officials of the different railroads, the rules have been 
extended and enlarged to cover more perfectly car repairs 
and the accounting therefor. Today we find that car repair 
billing has become a system of records and accounting, the 
equal of that employed in any other of the various depart- 
ments of railroad work and operation. 

We have just said that car repair billing has become 2 
system, and this is true. I would like to impress upon you 
just here that system must be employed in this work, and 
unless you do have system, you can never expect to have 
anything like accuracy or to comply with the A. R. A. 
rules of the present day. 


Present Rules Highly Effective 


After 27 years of study of the A. R. A. rules and the 
daily application of them I am glad to say that I am better 
pleased with our present rules, than’ ever before, as the - 
more perfectly and justly cover all conditions and situa- 
tions than in the past. 

Recognizing the need of greater care and the adoption o 
system in the work of car inspection, repairs and billing 
therefor, the American Railway Association adopted the 
present Rule 6 of the 1923 Code which refers to “Regula- 
tions Governing Inspection and Repairs of Foreign Car: 
and Billing therefor under the A. R. A. Rules of Inter- 
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change.” This specifies the methods of recording, inspec- 
tion and repairs of cars and billing therefor, as well as the 
filing of such records, and, further, that this work shall be 
in accordance with these regulations. 

The adoption of these regulations is the most forward 
step of the A. R. A. in many years towards bringing about 
a system of just, honest and accurate car repair billing, 
on and between the various railroads, members of the asso- 
ciation. There is need of careful study of these regula- 
tions, testing out your own system, to see if your railroad 
is complying therewith. If you are not doing so, then you 
are not keeping up with the progress being made by other 
roads in the subject of this paper. 

If you have not already put system into your car repair 
billing, then you should do so at once, and, having adopted 
a system, see that it is carried out in all its details. This 
and this only will insure your getting results in the work. 


Car Foremen Vitally Interested 


There has been a practice on the part of many car fore- 
men to leave all matters concerning car repair billing to the 
A. R. A. clerks, allowing other matters to occupy their full 
attention and in many cases interest as well. Just a short 
time ago, 1 was speaking before a body of men by invitation, 
and previous to the meeting was introduced to a car foreman 


with the statement that I was to speak to them on “A. R. A. 


Car Repair Billing.” This car foreman greeted me with the 
statement—‘Well, I think there will be a number of A. R. A. 
clerks present tonight, and I am sure your talk will be very 
interesting to them.” Now gentlemen, I want to ask you— 
Why more interesting to them than to him? I am just 
wondering who here today are most interested in my paper, 
the A. R. A. clerks or the car foremen ? 

I submit to you, the statement that there is no knowledge 
more necessary to the successful car foreman than that of 
the rules governing billing for the repairs to foreign cars, 
carding for improper repairs, correcting improper repairs 
on both foreign and home cars and repairs made on authority 
of defect card, for without this he cannot properly plan or 
supervise the work of car repairs.’ 

Often the question has been asked, to name the rules 
governing car repair billing. All of the rules to a greater 
or less extent in some manner effect the handling of car 
repair billing, therefore, it is necessary for a person handling 
this work to have a knowledge of all the rules. 


The Personnel of the System 


We will now consider the requirements of the variows per- 
sons, who have in their order, the responsibility of execut- 
ing the system of car repair billing. 

The Car Inspector—Whether on interchange, train yards 
or at freight houses and loading stations, it becomes neces- 
sary that he shall make minor repairs to cars, and it is his 
duty to make correctly an original record of these repairs, 
according to the rules, in order that where a bill is in order, 
it can be prepared, or where no bill is in order, that the 
records will clearly indicate the fact. 

All material used by him must be properly described 
according to the descriptions in Rule 101, with such addi- 
tional information as affect the charges. For example, if an 
angle cock is applied, it must be shown if the “self-locking 
handle type” was applied, and if the same type or plain 
handle was removed, in order to arrive at the correct charge. 
The reason for repairs must be shown, to determine if any 
charge is due against the car owner, or if it is a handling 
line responsibility. In the case of repairs made necessary 
on account of damage caused by Rule 32 conditions, the 
fact must be clearly shown on the original record. The 
location of repairs must also be shown, according to Rule 14. 

It is necessary in many cases that information, shall be 
shown as to the manner of the application of material, such 
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as the number of bolts, nuts, lag screws or pins and cotters 
removed and replaced in order to enable the person prepar- 
ing the billing repair card to apply the correct labor 
charges. 

Where the rules provide for a different charge for new 
or second-hand material or no charge, unless new material 
is used, it is also necessary that material shall be shown -as 
new or second-hand. 

It must now be clear that the car inspector in order to 
perform this part of his work, must not only be familiar 
with the parts of cars, but also with the descriptions of 
material as used in the rules as well. He must be acquainted 
with the labor allowances for the various operations usually 
performed by him, as given in Rules 107 and 111. 

Nicknames no matter how common should not be used in 
making original records; for example, “staybolt nut” for 
column bolt nut, “lock pin” for knuckle lock, “brake idler”” 
for brake lever guide, “hog rod” for body truss rod, etc. 

When the car inspector finds repairs necessary, which 
require that a car be sent to the shop or repair tracks, it 
then becomes his duty to make careful inspection of the car 
and apply a “Bad order card” which should show the fol- 
lowing information: Date and hour shopped, with inspec- 
tor's signature or initial; train number in which received,. 
place or location found; principal defects for which shopped, 
with location according to Rule 14. 

Where damage was caused by any of the conditions set 
forth in Rule 32, this information must be shown. The 
bad order card should then be securely attached to the car 
in order that it will remain there until such time as removed 
by an authorized person. Where various tracks are pro- 
vided for different classes of repairs, the bad order card 
should in some manner indicate the track to which it should 
be switched. i 

When cars are received in trains with missing material, 
such as draft gear or side doors, the car inspector should 
endeavor to obtain from the train crew where this material 
was left, or the car picked up, and show this information 
on his original record of the shopping of the car, for the 
information of the car foreman. 

When cars are received in trains showing damage to have 
been caused by unfair usage the car inspector should obtain 
information from train crew and show it on the original 
record of shopping of the car, for the information of the 
car foreman and work inspector. 

The car inspector should then make his original record 
(preferably on a loose leaf form) of the shopping of the 
car, which form should show all the information required 
on the bad order card with the additional information as to 
the shop, track, or point to which it is ordered for repairs. 

Should derailment or any other accident occur while he 
is on duty, the car inspector should make a full and com- 
plete report on a form provided. 

The original records of all repairs made by him, with 
the original record of all cars shopped, and reports of any 
yard accidents occuring, should be sent to the car fore- 
man’s office before the car inspector goes off duty. 

The Car Foreman—On the arrival of shopped cars at 
repair tracks or shops they should be carefully inspected by 
the car foreman, preferably with the assistance of the work 
inspector, or person whose duty is to make the original 
record of repairs made, often called the “Write up man.” 
When it is decided what repairs are to be made, they are 
recorded by the car foreman or work inspector on the origi- 
nal record of repairs form, loose leaf form preferred. 

In authorizing repairs to be made, the car foreman should 
see that only proper repairs are made. In order to do this 
he must be familiar with the latest A. R. A. standards and 
recommended practice and understand the requirements of 
the rules, especially Rules 17, 87 and 88. He should 
know what material he has in stock, and in case he has not 
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the proper material to make repairs, he should take im- 
mediate steps to obtain’ it and if necessary order it from the 
car owner, doing so'in accordance with Rule 122 immedi- 
ately, in order that there be no unnecessary expense of per 
diem. Many car foremen hesitate to incur the expense of a 
few days per diem, while not hesitating to incur a much 
greater expense in assuming the liability for making im- 
proper repairs. 

' The file of accident reports, should at all times be 
accessible to the car foreman and work inspector, and when- 
ever the appearance of damage indicates a possible accident, 
should be referred to in order that the proper action may 
be taken as to handling the repairs and making the original 
record of same. All original records should be preceded 
by the words “Bill owner” or “No bill.” 

The car foreman should, when it is necessary to make 
improper repairs, check them carefully and issue his com- 
pany an A. R. A. defect card, attaching it securely to the 
car before the car is marked O. K. to pull. A knowledge 
of the provisions of Rules 17, 87 and 88 are particularly 
necessary to do this correctly. 

Temporary repairs should only be made as a last resort. 
It has been my experience that often, as much material and 
labor has been consumed in making temporary repairs as 
would have been required to make proper repairs, the result 
of which was a direct loss, as no bill can be rendered. 

As the car foreman’s signature is required to the original 
record of repairs, it will be plain that he must at all times 
be familiar with this part of the working of the system. 

The Work Inspector—The preparation of the original 
record of repairs made by small repair forces is usually done 
by the car foreman in charge, while in larger places a regu- 
lar man is assigned to this work whom I call the “work 
inspector.” In order that your original records shall be 
correct in all the details necessary to render your bills per- 
fectly, it is necessary that the person intrusted with this 
work shall be familiar with the A. R. A. rules of inter- 
change and regulations referred to in Rule 6. 

By all means, he should write a plain hand, easily and 
quickly read and not mistaken. In order that he will give 
the proper description of material used, he must be well 
acquainted with the construction of cars, keep posted as to 
the ever-increasing improvements adopted and in use on 
foreign cars, use terms and descriptions as shown in the 
rules in applying material listed therein. 

The making of the original record of repairs is perhaps 
the most important of all the parts of the system of car 
repair billing. Therefore it follows that the person in- 
trusted with this work must be an experienced man, must 
make the original record directly-at the car, and not from 
memorandum taken down by some one else or himself in a 
book or otherwise. The loose leaf form is much the best 
for the original record. All information required for the 
preparation of the billing repair card must be shown. The 
weights of such items as can be calculated from the A. R. A. 
scale of weights, issued Feb. 20, 1922, Circular DV-226 
need not be shown, the weight of all other items charged by 
weight should be actual scale weight and not estimated. 
Board feet of lumber need not be shown, but correct dimen- 
sions must be given, using the finished size for all dressed 
or matched stock, and, where the lumber used is rough, the 
original record must show “rough” following the dimen- 
‘sions. 

In the description of material used, great care must be 
taken to give the correct information. In Rule 101 the 
various prices shown for the different materials and articles 
vary as to the type, size or composition of the material or 
articles. Common errors occur in the description of triple 
valves, pressure retaining valves, angle cocks, couplers, and 
brake beams, it being necessary to show in all these cases 
not only the kind applied, but that removed also, in order 
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that the correct charge may be made by the A. R. A. clerk 
on the billing repair card. To describe material simply as 
“steel” is not sufficient, for a different price is given for 
cast steel, plate (or sheet) steel, pressed and flanged steel 
which is plate steel formed into certain shapes required, 
fabricated pressed and flanged steel which is two or more 
pieces of this material riveted together to form a certain 
part or article, and then composite fabricated which is 
pressed and flanged steel to which or with which other 
metals are combined with rivets. The word ‘‘fabrica- 
tion” does not apply to the rivets used in applying parts to 
cars, but to the shop construction of parts. When A. R. A. 
standard material is substituted for non-standard material, 
both articles must be clearly described. Where material has 
been received on requisition from car owners, this informa- 
tion must also be shown on original records in order that the 
invoice price and freight charges may be obtained, for the 
billing repair card. Great care must be used in the descrip- 
tion of manufactured articles covered by Rule 105. The 
name of the article used by the manufacturer should le 
used in order that the correct store room or factory cost mav 
be obtained. Considerable difficulty has been experienced 
in this line. Personally I learned much by a study of the 
various advertisements of the numerous railway appliance 
companies in the current publications such as the Railway 
Mechanical Engineer. I would like to see more illustra- 
tions of these patented devices in the advertisements, con- 
taincd in our annual procecdings. It would be of a won- 
derful benefit to those who must know the proper names. 

It is necessary that the work inspector shall study and 
memorize the various operations shown in Rules 107 and 111 
in order that he can make his records in the proper order 
with relationship of one item to another. 

Showing the major repairs for which a specified labor 
allowance is given in the rules, with the associated items 
following, will prevent many of the errors in labor charges on 
billing repair cards. The increasing number of operations 
which are on the bolt, nut, lag or rivets basis make it neces- 
sary that this class of material follow the parts used in 
connection, in order that labor charges may be made cor- 
rectly. The purpose for which bolts, nuts, lags or rivets are 
used should be shown by giving them the name of the part, 
column bolt, carrier iron nut, pipe hanger lag, sill step 
rivet, etc. 

In many cases the labor for certain items of repairs are 
included in the charge allowed for other repairs, making it 
necessary that these associated items be recorded in groups. 
It therefore becomes highly necessary that the work inspector 
be familiar with these combinations as shown in Rule 107. 
many of which require close study. 

Where cars repaired have been damaged in accident. 
reference to the accident report should be made on the origi- 
nal record of repairs, showing the date or number. 

Where repairs have been made on the authority of a defect 
card, the original record should clearly show this, with the 
railroad, date and number of defect card, place and inspector 
shown, followed by the repairs made. Partial repairs should 
be handled according to Rule 5. 

The correction of improper repairs on home cars, cov- 
ered by report of improper repairs should show in the same 
manner. 

The correction of improper repairs on foreign cars, should 
be made with great care, and records must clearly show not 
only how repairs were made but the reason for them, with 
a description of the improper parts, in order that wher 
the car owner receives the repair card there will be no dif- 
culty in handling according to Rule 90. 

Where improper repairs are made, the original recor 
must show the number and date of the defect card attached 
to car to cover same. 

The work inspector must be a capable man. I submit to 
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you that he must be a studious man, one who carries his 
rule book with him, and one who sees each day’s setting 
sun bring him one more fact or truth in regard to his im- 
portant work. 

Weigh masters’ certificates of light weighing of cars, when 
checked by the painter and signed by him indicating that 
he has re-stencilled them, become original records for the 
preparation of billing repair cards. 

Repairs made by train crews are to be reported on a 
form provided for the purpose, and such forms become the 
original record for the preparation of billing repair cards. 
Care should be taken to educate train crews to provide 
correct information as to material and repairs made by 
them. 

Derrick Foreman—The majority of accident reports are 
prepared usually by the derrick foreman (although many are 
prepared by car inspectors, freight train conductors and 
engineers ). 

It is necessary for the derrick foreman to understand 
the A. R. A. rules, in order to make his reports of damage 
to cars properly. Care should be taken to show the real 
cause of accident, using as far as possible the terms shown 
in Rule 32. It is also necessary that the derrick foreman 
understand the application of Rule 112. 

Derrick foremen can be of great assistance to car foremen 
in the handling of material belonging to cars which will be 
brought to shops. Many times certain cars are destroyed 
while others with missing draft gear and other parts are 
loaded and brought to shops and repaired. All such parts 
should also be loaded and tagged and shipped to the shop 
with the car. This may require a little valuable time, but 
it will more than save the expense in the saving of material 
and delay in repairs. 

Each car sent to the shops should bear a bad order card 
giving information concerning the accident, where, and when 
damaged, and signed by the derrick foreman. 

All accident reports, when received at the car foreman's 
office should be filed as nearly as possible in date order and 
numbered consecutively. Where billing repair cards are 
prepared in other than the car foreman’s office, a copy of all 
accident reports should be furnished the A. R. A. clerk’s 
desk for use in checking responsibility for repairs. 

The A. R. A. Clerk—It is the custom on most roads to 
designate the person intrusted with the preparation of billing 
repair cards as the A. R. A. clerk. Much that has been 
said already in regard to the duties and requirements of 
the work inspector is also true of this person. In fact, it 
may be truthfully said that the weaker either of these two 
are, the relatively stronger the other must be. To express 
it in other words, if your work inspector has not all the 
knowledge or experience necessary then it is just to that 
extent more necessary that your A. R. A. clerk shall have. 

It is necessary that the A. R. A. clerk be familiar with 
the rules governing handling, delivering line responsibility, 
and owners’ defects in order that he shall be able to check 
up with those who have handled the records thus far, to 
know that they have made no errors, and that bills may be 
rendered only for those items of repair for which the owner 
is responsible. No charge should be made where there is 
none due. Likewise his company must be protected, where 
protection is due. Defect cards must be handled correctly 
and according to the rules. 

Billing repair cards should be complete in all details as 
to net prices, labor allowances, weights and classification of 
materials, scrap credits, and board feet of lumber, before 
being forwarded to the general office for billing. 

It has been the practice on some lines to leave the work 
of the extension of these items to the general office, but 
this is not a good practice, for the reason that there are 
many conditions, combinations and descriptions of materials 
and repairs, the need of which will not become apparent 


MECHANICAL ENGINEER 


613 


to the individual writing billing repair cards, until he 
attempts to make these extensions. 

Billing repair cards should be numbered consecutively in 
order that none may be lost or misplaced, and should by all 
means be checked against the original record after it has 
been issued and before being forwarded to the general office. 
Where two or more A. R. A. clerks are employed in the 
same office, it is well that one check the other’s work; also 
any car foreman can easily add much to his fund of knowl- 
edge by the practice of checking the work of his A. R. A. 
clerks. 

No information can be assumed by an A. R. A. clerk; no 
net price, labor allowance or other information should be 
shown on billing repair card which is not supported by the 
facts shown on the original records. No additional informa- 
tion should be written on the original record by the A. R. A. 
clerk, or correction made. When such is necessary he must 
bring the same to the attention of the work inspector or 
foreman authorizing the repairs, who will add to or correct 
records as the case may be. 

It will naturally be seen that if these things are expected 
of the A. R. A. clerk, he must be an experienced man, 
acquainted with the construction of cars and understanding 
what materials usually are used for the different parts. If 
this experience has not been acquired by practice then it 
must be by close observation and teaching. 

He should write a good hand, do his work neatly and keep 
it up to date at all times, he must be familiar with the net 
prices, scrap credits, labor allowances and various charges 
allowed, under the various conditions. 

As the A. R. A. clerk’s work is the last of the system done 
in the local or district office, it is plain that much responsi- 
bility rests on this man. He should carefully study the 
exceptions taken to his bills and work by the car owner 
and correct his weakness and errors in future repair cards, 
in order to eliminate exceptions. 


Handling of Accident Reports Important 
All copies of accident reports furnished this desk should 


_be kept in a suspense file for ready reference and as fast 


as bills are prepared for cars shown thereon, the date of 
repairs are entered and the reports placed in a permanent 
hle for future reference and checking. If this plan is fol- 
lowed out, it will be readily seen that there need be no mis- 
take made as to the responsibility of repairs. As soon as 
copy of an accident report is received at the A. R. A. clerk’s 
desk, he should ascertain from the daily car record book if 
the car has been repaired, if so checking his record repair 
cards to see how the bill was rendered. If an error is 
found he must take immediate steps to correct it. Other- 
wise, he will place it in the suspense file until a bill is pre- 
pared and then file it in date or numerical order. 

All accident reports should be entered in the daily car 
record book in red ink or red pencil, in order that ready 
reference may be made at all times to the accident file. This 
is a small item of work, but will be found of great benefit 
at all times in handling correspondence as well as billing 
repair cards. 

The system of billing for car repairs would not be com- 
plete if there were not periodical checks made by inspectors 
or auditors. These persons should check the repairs actually 
made on the cars with the original records during their visit 
to shops and check various periods of repair cards against 
the original records on file. Make a report to the proper 
officials after the exceptions taken have been explained to 
these concerned and leave a copy at the point checked. 

In conclusion I wish to say, that the adoption and execu- 
tion of a system or plan as outlined cannot be accomplished 
in a day. It must be the result of an earnest continued 
effort on the part of all concerned and be adopted by 
all divisions until the entire road is following the practice. 
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Recent Decisions of the Arbitration 
Committee 


(The Arbitration Committee of the A.R.A. Mechanical 
Division is called upon to render decisions on a large num- 
ber of questions and controversies which are submitted from 
time to time. As these matters are of interest not only to 
railroad officers but also to car inspectors and others, the 
Railway Mechanical Engineer will print abstracts of dect- 
sions as rendered.) 


Car Damaged by a Sudden Train Stop 


The American Refrigerator Transit Company’s car No. 
9466 was damaged while being handled in a train on the 
lines of the Denver € Rio Grande Western at Echo, Col., 
August 22, 1921. Both end sills, the two intermediate sills, 
the two side sills and a portion of the siding and flooring 
were broken. At the time of the accident the car was empty 
and was reported to be the sixty-seventh car from the head 
end of a train of 73 cars. This train was being handled 
by two engines, one ahead and one on the rear end. As it 
was being pulled out of a passing track, the brakeman’s 
key caught in the switch lock, and the delay in throwing the 
switch caused the engineman to make a sudden stop which 
resulted in the damage to the car. As the result of an in- 
spection made by the car foreman of the Denver & Rio 
Grande Western, it was decided that the damage was due to 
weak construction and the handling line submitted an inspec- 
tion certificate to the American Refrigerator Transit Com- 
pany in accordance with Rules 43 and 120. The owners 
claimed, however, that this was a case of damage caused 
by a misplaced switch which is chargeable to the handling 
line according to Rule 32, and requested that the handling 
line either repair the car, or make settlement according to the 
rules. The handling line, however, contended that the strain 
to which this car had been subjected, was no more severe 
on this occasion than it would have been had an emergency 
stop been made or an air hose burst. 

~The following decision was rendered by the Arbitration 
Committee: “There are no conditions which bring this car 
within the provisions of Rule 32. As the car had not passed 
over the misplaced switch, this precludes the question of a 
misplaced switch from consideration. Therefore, the car 
owner is responsible.” —Case No. 1303, Denver & Rio 
Grande Western vs. American Refrigerator Transit Com- 


pany. 


Damaged Car Is Received in Interchange 


On August 26, 1922, the Indiana Harbor Belt delivered 
Louisville & Nashville car No. 3131 to the Chicago & North 
Western at Proviso, Ill., with six longitudinal sills broken 
near the body bolster. The car was loaded with automobile 
lamps and the receiving line was compelled to move it to its 
transfer track where the contents were transferred to another 
car. While attempting to return the damaged car to the In- 
diana Harbor Belt, the sills failed entirely and the car col- 
lapsed. The Chicago & North Western advised the Indiana 
Harbor Belt the condition of the car and requested it to 
handle the case direct with the car owner on account of it 
being complicated with Rule 43. The Indiana Harbor Belt 
refused to accept the car, stating that it understood accord- 
ing to Rule 43, that the responsibility rested with the com- 
pany on whose line the car had failed entirely. The Chicago 
& North Western submitted evidence which showed that the 
damage exceeded the limits specified in the note under Rule 
43 when the car was delivered by the Indiana Harbor Belt. 
It contended that it should have been advised as to the exact 
circumstances under which the car was damaged while in 
the possession of the delivering line and in case of inability 
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to ascertain these facts the delivering line should assume 
the responsibility for the damage and handle the case direct 
with the car owner according to Rule 112. The Chicago & 
North Western contended further that as the Indiana Harbor 
Belt did not desire to handle the case direct with the car 
owner, it should have authorized the Chicago & North West- 
ern to do so, as well as to counter-bill against the Indiana 
Harbor Belt for the depreciated value of the car, which de- 
veloped to be less than it would have cost to make repairs. 
The Indiana Harbor Belt refused to do this and rather than 
penalize the car owner, the Chicago & North Western, not 
being able to obtain the information required under Rule 43, 
reported the car under Rule 112 and authorized a bill 
amounting to $421.88, the depreciated value of the car. 

The Arbitration Committee decided that the six sills were 
broken at the time of delivery of the car from the Indiana 
Harbor Belt to the Chicago & North Western, and that the 
Indiana Harbor Belt, failing to furnish a statement show- 
ing the circumstances as to whether the damage had occurred 
in fair usage, according to the foot note to Rule 43, should, 
therefore, assume the responsibility—Case No. 1305, Chi- 
cago Ey North Western vs. Indiana Harbor Belt. 


Car Damaged in Hump Switching 


Louisville & Nashville box car No. 91415, with a sten- 
ciled capacity of 65,000 lb. and of all wood construction, 
built June, 1905, was damaged in hump switching service, 
November 13, 1922, on the New York Central. A disposi- 
tion was requested under Rule 120 for labor costs of $365 
and material costs of $350. The circumstances under which 
the car was damaged are as follows: The brakeman handled 
a cut of three cars over a hump. He set the brake of the 
first car and proceeded to the second car to set the brake 
but found that the brake chain was too long and then pro- 
ceeded to set the brake on the third car. The cut of cars 
struck the Louisville & Nashville car which stood first on 
the track to which the cut was switched and the impact 
caused the damage. None of the cars involved were derailed. 
cornered or sideswiped. The car owner contended that the 
rider lost control of the movement of the cars and requested 
settlement under Rule 112 while the New York Central 
contended that the car was not damaged under any of the 
provisions of Rule 32 and that the damage was, therefore. 
owner's responsibility. The New York Central in defending 
lts position, stated that Section (c), Rule 120, provides that 
the owner shall authorize repairs or destruction-of the car 
within 30 days from the date of notification. As no advice 
had been received from the owner within 30 days, and as 
the car occupied much needed track room, the handling line 
issued instructions to dismantle the car. The Louisville & 
Nashville stated that after reviewing the joint inspection 
certificate as well as the explanation of how the damage 
occurred, it was of the opinion that it was a clear case o! 
unfair usage under Rule 32, Paragraph D, Section 3, and 
requested the handling line on December 11, 1922, to assume 
responsibility and settle for the car in accordance with Rule 
112. The owner had intended to send a representative to 
inspect the car in the event that the New York Central 
refused to accept responsibility, but held this in abeyance 
awaiting reply to its letter of December 11, 1922, which it 
did not receive until March 27, 1923, after a delay of nearly 
four months. The New York Central then definitely de- 
clined to accept responsibility. The owner then communi- 
cated its desire to inspect the car but was immediately 
advised that the car had already been dismantled. Upon 
receipt of this information the owner requested that the car 
be settled for under Rule 112. 

The Arbitration Committee decided that the car was not 
damaged within provisions of Rule 32 and disposition should 
be furnished under Rule 120.—Case No. 1307, New York 
Central vs. Louisville & Nashville. 
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Application of Micrometers in Railway Shops 


Interchangeability of Pins and Bushings for Valve Motion Is Made 
Possible by the Use of Micrometers 


Part Il] 
By M. H. Williams 


HEN repairing locomotives it is important that the 
distance from the centers of driver axles and also 
the distance from the center of side rod brasses be 
correct. Measuring these tram distances or setting adjustable 
tram points with or from a rule, scale or tape line is en- 
tirely possible and often done with complete success. There 


Outside Micrometers Are Used When Grinding Knuckle Pins to Fit 
the Rods 


is, however, the possibility of errors owing to the lack of 
proper knowledge of the correct center measurements, de- 
fective rules, etc. There is a further chance for error when 
one part of the work is done in one department and the re- 
mainder in another, such as the erecting shop and rod shop. 
This is mainly due to the lack of a uniform standard, and, 


* This is the final of a series of three articles. For the preceding articles, 
see the R 


fe alway Mechanical Engineer for August, page 481, and September, 
page A 


in the event of errors, it is difficult to tell who is at fault. 
With proper measuring appliances such as the tram bar a 
convenient and accurate master standard is available, mak- 
ing it entirely practical to lay off the driver box shoes and 
wedges independent of the rod work with the assurance that 
each department will use identical measurements. 


Tram Bar 


A tram bar used for setting the adjustable points for lay- 
ing off rod centers, laying off shoes and wedges, setting and 
proving distances between axle centers, etc., is shown in Fig. 


Fig. 1—Tram Bar for Setting the Adjustable Points for Laying Off 
Rod Centers 


1, and may be considered a master standard for this purpose. 
The tram bar shown may be made of 2-in. by 14-in. steel 
about 8 ft. long. Hardened steel bushings about 14 in. 
in outside diameter with a 1/16-in. hole drilled in the center 
about 14 in. deep are set in this bar at proper locations. 
These are used as gage points when setting adjustable 
trams. At A is shown the zero bushing that is always used 
as one of the setting points; the remaining bushings as 
shown at B, C, etc., are located a distance from the zero 
point equal to the standard distance, center to center, of rod 
sections. The class of locomotive and rod section are 
stamped on the bar near the bushings for the purpose of in- 
dicating them. For example, if locomotives known as 2-8- 
2-A require a distance of 54 in. for the front section of the 
rod, the bar is stamped “2-8-2-A FRONT” at this place. 
Another for an intermediate section may be distant 58 in. 
and stamped ‘‘2-8-2-A INT.,” and so on. 

These bars are permanently fastened on walls, benches or 
other convenient locations in the erecting shop and rod shop. 
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The men, when setting adjustable trams, go to these loca- 
tions and set the points of the trams to the holes in the bush- 
ings. Two or three will generally meet the requirements. 


These tram bars afford ready and accurate means for 
setting the adjustable trams and also remove many possi- 
bilities of errors when laying.off rods, shoes and wedges, or 
axle centers, because both the erecting and rod shops are 
working to the same standards. In case of an error, they 
are referred to as a master standard. 


Measuring Side Rod Bushings 


Micrometers calipers have proved very satisfactory for 
measuring the diameter of crank pins, the bore of side rods 
and both the outside and inside of rod bushings. In several 
shops it is the practice to measure the diameter of crank 
pins with micrometers both for the purpose of judging as to 
the necessity of refinishing and also to obtain the required 
size for boring the side rod brasses. This work is performed 
at the same time and in a manner similar to that of in- 
specting driver axles. The diameters or crank pins are, at 
this time, recorded on blanks and handed to the workmen 
whose. duties are to bore the rod brasses. When boring the 
brasses, they are made a predetermined amount larger than 
the crank pins to allow for the required running fit between 
the two, and, while no definite amount is recommended, it 
is believed that the brasses should be about .002 in. per inch 
of diameter larger than the crank pins when the latter, if out 
of round, are measured at their largest diameter. Thus, for 
a 6-in. crank pin, the brass should be bored 6.012 in.; for 
a 7-in. crank pin the'brass should be bored 7.014 in. etc. 
The use of micrometers which tend to insure accurate meas- 
urements combined with the records of road service will, in 
time, supply data from which the amount that should be 
allowed for a running fit between the pin and brass can be 
decided for all classes of power. 


The more progressive method of boring rod brasses either 
before or after forcing into rods is to make use of adjustable 
boring bars equipped with micrometer dials similar to those 
described in connection with boring car wheels. Where the 
crank pin sizes are recorded in decimals on blanks the man 
finishing the brasses bores them a specified amount larger 
than the pins and, as a result, need not leave his station 
for the purpose of taking sizes of crank pins. This results 
in a greater output of the machine and also the blanks be- 
come a record which, in the event of an error or a defective 
bearing, may be referred to. If the defective bearing is due 
to a man failure the blame can be placed where it belongs, 
or if the road records are not satisfactory, the amount that 
should be allowed for a running fit can be modified. This 
tends to solve the troublesome question as to the amount that 
should be allowed for a running fit. The use of micrometers 
will gradually reduce this question to an exact science and 
result in the elimination of the personal equation such as 
follows when measuring crank pins with machinists’ calipers. 
One of the greatest advantages from the use of micrometers 
follows when men, unaccustomed to this work, are called 
upon to bore rod brasses from printed instructions which 
specify the amount the brasses should be larger than the 
pins. The possibilities of errors are reduced to that of ma- 
chine work or measuring, thus eliminating the necessity of 
a new man estimating the amount that should be allowed. 

The inside micrometers similar to that used for car wheels 
are very satisfactory for measuring the diameter of the bore 
of side rods. By their use the rod bore is quickly measured 
at different angles, and in the event of the bore being out 
of round an excessive amount, the rods can be set aside 
for reboring. If the average diameter is found to be within 
the required limits, the outside of the rod brass is turned a 
definite number of thousandths of an inch larger than the 
rod bore. The outside micrometers are used in this opera- 
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tion. When fitting side rod brasses the amount the brasses 
should be larger than the rod bore can be governed by the 
use of micrometers by definite instruction which will reduce 
the possibility of brasses being turned too large and thus 
straining the rods or, if turned too small, coming loose. 


Knuckle Pins and Bushings 


Inside and outside micrometers are used to good ad- 
vantage when fitting side rod knuckle pin bushings. The 
measuring is similar to that used in connection with fitting 
side rods brasses. 

When fitting pins to knuckle pin bushings, it is generally 
considered desirable to allow a small amount of lost motion 
between the two, which may vary from .004 in. to .008 in., 
according to the class of service, individual judgment, etc. 
It is important that the lost motion shall not be too small 
where there would be the possibility of insufficient play to 
admit of weaving of the joints between the rod sections when 
the locomotive is rounding curves and likewise not too great 


Measuring the Bore of a Side Rod Brass with An Inside Micrometer 


an amount which may admit of the rods knocking. Microm- 
eters are used to good advantage when fitting these two parts 
together. One practice is to measure the bore of the bush- 
ings after pressing them in the rods, and then grind or turn 
the pins the specified amount smaller than the diameter. 
This practice generally results in quick and accurate fitting. 
Another practice requiring close measurements is at the time 
of manufacture to grind the bore of bushings to plug gages 
and pin bearing surfaces to exact diameters and place in 


‘stock. Having the bore of the bushings and the body of the 


pins finished greatly reduces the time required for repair. 
This practice is worthy of serious consideration owing to the 
economy of production grinding as compared with fitting 
each part separately. It, however, has certain drawhacks 
such as the necessity of true and cylindrical holes in the rods 
into which the bushings are to be pressed owing to anv 
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irregularity of the rod hole being reflected in the bore of the 
bushing after it has been forced into the rod. A certain al- 
lowance must also be made for the compression of bushings 
when pressing into place. 

When fitting with tapered ends of knuckle pins to side 
rods the flat tapered gage shown in Fig. 2 is of great assist- 
ance. It is about 14 in. thick, accurately ground on the 
edges to the same taper per foot as the reaming of side rods. 
One edge is graduated and stamped similar to a rule or scale 
to indicate the actual diameters at the graduations. When 
measuring the diameter of a taper hole in side rods or testing 
the accuracy of the reaming, the gage is placed in the rod 
as shown and given a slight turn which centers it. The 


Fig. 2—Taper Gage for Knuckle Pin Holes 


diameter is then read at the inside of the smaller jaw. When 
grinding or turning the knuckle pins, its diameter at this 
point is finished to the same diameter plus the amount that 
should be allowed for a drive fit. During this operation the 
pin is measured with a micrometer as shown in Fig. 3. 
When this surface of the pin is to the correct size, the in-feed 
position of the grinding machine or lathe tool is noted or 
set. The larger end of the pin is then finished from the same 
setting which makes it evident that with the taper of the 
grinder or of the lathe properly set, the two ends of the pin 
will be finished to the required taper per foot, providing the 
grinder or lathe too] is, in either, case, fed in the same 
amount as would follow were the taper continuous from 
end to end of the pin. 

This gage has the advantage of light weight, ease of appli- 
cation, and acts as a check on the accuracy of the reaming 
of rod jaws. By its use in connection with micrometers, 
semi-finished knuckle pins are readily ground on the two 
taper ends to a rod fit in less than 10 minutes. 


Measuring Main and Side Rods 


In past years it has been the practice, when fitting in 
main rod brasses, to file or chip and make several trial 
fittings of the brasses before they were finished to the correct 
size. This was considered satisfactory for the light weight 
brasses formerly used. Today the brasses have become so 
heavy that the necessity of lifting them several times before 
a satisfactory fit is obtained should be avoided when possible. 
What has been said relative to the measuring crank pins 
and the bore of side rod brasses also applies to the bore of 
main rod brasses. 

In some of the modern railway shops, when fitting either 
the front or rear main rod brass considerable time is saved 
by finishing the brass by machining to the correct sizes. In 
order to accomplish this desired result it is necessary to meas- 
ure the parts accurately with micrometers. One good prac- 
tice is to measure the jaw space with inside micrometers 
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such as shown in Fig. 4. When making use of this instru- 
ment the base A is placed on one jaw, which sets the microm- 
eter square with the jaw. The width of the jaw is then 
measured simply by turning the micrometer screw. The 
micrometer is then moved to other locations and measure- 
ments read in order to detect such errors as may exist in the 
width of the jaw. 

Just how much variation should be allowed in the dis- 
tance between the two sides of the jaw or strap of a single rod 
is an open question. When the jaws are repaired by milling 
or slotting it is not difficult to true these surfaces so that the 
measurements will agree within a limit of .003 in. Where 
the jaws are filed it becomes a question of the amount of time 
that should be allowed or what is considered good enough 
to meet the requirements. This method of measuring makes 
it entirely practica] to set limits for the work, and as the 
measurements are quickly made, the workman, when refinish- 
ing the jaw, frequently makes measurements as the work 
progresses. The effect is that when truing the jaws either 
on a machine or by filing, he knows the degree of accuracy 
demanded and finishes accordingly. 

After the jaws and the sides of rods are finished in a 
satisfactory manner, the width of jaw and thickness of the 
rod is measured and a memorandum made of it for. the 
benefit of the man finishing the rod brasses. 

In a number of shops rod brasses are finished on planers, 
slotters or milling machines to the exact size required to fit 
the rod jaws which results in the elimination of practically 
all filing and the laborious operation of making the several 
trial fits previously mentioned. The practice, when machin- 
ing, is to finish the surfaces to fit and rod jaws .002 in. or 
.003 in. less from surface to surface than the jaw opening. 
The distance between the flanges of the brasses are finished 
about the same amount wider than the rods. These dis- 
tances, during the machine operations, are measured with 
micrometers. To finish rod brasses so that, as they come 
from the machine, they will fit the rods without hand work 
requires a high grade of machine work and close measuring. 
This is difficult to accomplish without the use of micrometers, 
and while this manner of finishing as compared to semi- 
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Flg. 3—Calipering a Knuckle Pin 
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finishing may add to the cost of the machine work, there is 
a substantial saving as a whole owing to the elimination of 
hand work. The character of the fit of brasses to the rods 
is as a general proposition greatly improved. 


Gages for Valve Motion Levers 


By careful planning and with the proper facilities, the 
bearing surfaces of pins and bushings such as used in valve 
motion levers are readily made to interchange with each other, 
and, as a result, the companion levers for each class may be 
shifted from one locomotive to another with the assurance 
that they will fit in a satisfactory manner. As an example, 
the bushings used in the lap and lead levers for any one class 
of locomotives are fitted with bushings having their inner 
bearing surfaces finished to plug gages. The companion 


618 


levers are fitted with pins having bearing surfaces which are 
finished a trifle smaller by the use of external gages or 
micrometers. In other words, each bearing surface is fin- 
ished to a gage or micrometer, which, therefore, becomes a 
substitute for the practice often followed of fitting the pins 
and bushings to each other for each individual pair of 
levers. Finishing parts in this manner admits of quantity 
production where the bearings are finished in large lots. In 
addition there is a decided saving in time when repairing 
the levers. 

A practice followed in some shops is to bore, ream or 
grind the internal bearing surfaces of the bushings to plug 
gage sizes within a limit of .001 in., the outside of the bush- 
ings being only rough turned. The external bearing surfaces 
of the pins are finished to external gages or micrometers to a 
limit of .001 in. the ends being rough machined. It is, of 
course, necessary when determining upon the sizes for these 
bearing surfaces to make allowances for the running fit be- 
tween the two. Good practice appears to indicate that the 
allowance for running fit should be between .005 in. and .006 
in. In addition, allowances must be made for the compres- 
sion of the bushing resulting from pressing it in the lever. 
This compression may possibly amount to .002 in., and under 
these conditions the pins at the time of finishing should be 
about .008 in. smaller than the bushings. As an example, 
for 2-in. bushings, the pins should be 1.992 in. in diameter. 
It is not within the scope of this article to go into the ques- 
tion of the various step sizes that are necessary to meet all 
conditions of repaired valve motion levers. The use of plug 
gages, external gages and micrometers, however, have made 
it a simple every day proposition in railway shops to finish 
these bearing surfaces to the limits of accuracy desired. 


Fitting Bushings to Valve Motion Levers 


At the time of making repairs, the holes for the bushings 
in valve motion levers generally vary to such an extent that 
any attempt to make use of bushings previously finished to 
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Fig. 4—Inside Micrometer Calipers with Special Attachments for 
Measuring the Front or Rear Maln Rod Jaw Space When Renewing 
Brasses 


pre-determined outside sizes does not appear practical. It 
is, therefore, necessary to machine each individual bushing 
for each particular lever, which is best performed on plain 
cylindrical grinders. The time required for fitting each 
bushing to the levers is governed to a more or less extent by 
the time taken when making measurements. To measure the 
small holes in these levers with inside micrometers or machin- 
ist’s calipers is a somewhat slow operation. In order to re- 
duce this time, good use has been made of the sliding gage 
shown in Fig. 5 which is made up of triangles A and B, held 
together in a suitable manner. The edges F F that fit the 
bushing are ground to about a 1-inch radius. The projection 
C is to prevent the triangle B from entering the hole. 
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In operation, the gage is placed in the hole, where the pro- 
jection C comes flush with the side of the lever as shown at 
D. The triangle A is now moved forward until the gage is 
tight in the hole. It is evident that under this condition the 
combined distance over the triangles A and B or the surfaces 
F F will be the same as the diameter of the hole and that 
micrometer measurements as shown at E will give the true 
diameter of the hole. With this gage and micrometers, these 
holes are accurately measured in a few seconds. 


When grinding the bushing, their diameter is measured 
with the same micrometer used on the gage. The practice 
is to grind the bushing until it shows a true surface, then 
measure the diameter, this reading showing the reduction in 
size necessary in order to obtain the desired diameter, i. e., 


Fig. 5—Sliding Gage Used to Measure Small Holes in Valve 


Motion Levers 


the number of thousandths the wheel must be fed into the 
work. The amount the wheel is fed is gaged by the microm- 
eter dial on the machine. A person accustomed to the work, 
after making the first reading, subtracts the desired diameter 
from this reading and sets the amount on the machine dial 
and grinds until the bushing is to the correct size, when 2 
final measurement is made. About 90 per cent of the bush- 
ings, when ground in this manner, are to the correct size on 
the first trial. The bushings are generally ground from .002 
in. to .003 in. larger than the hole to allow for a forced fit. 
With this gage, micrometers and a grinding machine, busb- 
ings are readily fitted at the rate of 10 per hour, which in- 
cludes measuring, grinding and driving into place. 


The operation of fitting valve motion pins to levers is very 
similar to fitting knuckle pins to side rods previously ex- 
plained. The flat gage shown in Fig. 6 is used for obtaining 
the sizes of the taper holes. The taper end of pins are 
ground the same as the knuckle pins. An experienced oper- 
ator will readily fit from eight to ten pins per hour. 


Advantages 


The use of gages and micrometers has made it possible 
and entirely practical to finish the bearing surfaces of valve 
motion lever pins and bushings in the manufacturing depart- 
ment, where, owing to quantity production, the cost is greatly 
reduced as compared with finishing each of these surfaces 
separately at the time of fitting to the levers. At this time 
it is only necessary to grind the external diameter of the 
bushings and the taper ends of the pins, and as the time re- 
quired is greatly reduced, one man generally grinds all of the 
pins and bushings required for a shop repairing 50 locomo- 
tives per month. 

One of the greatest advantages is the interchangeability of 
the pins and bushings. As these parts are each finished to 
the correct size for a running fit to each other, the levers may 
be mixed up indiscriminately or shifted from one locomotive 
to another. In some shops it is the practice to repair the 
levers in large lots and place them on racks. When they are 
ready to assemble on the locomotive the various levers are 
picked at random similar to the practice with interchangeable 
machinery. 


Further Proceedings of Master Blacksmiths 


Tools and Formets and Method of Spring Repairing which Were 
Brought Out at the Meeting 


HE International Railway Blacksmiths’ Association 
held its twenty-eighth annual convention at the Hotel 
Sherman, Chicago, August 19, 20 and 21. A partial 

account of the proceedings, including the list of officers 
elected for the coming year, appeared in the September issue 
of the Ratlway Mechanical Engineer. Abstracts of the re- 
ports presented on other subjects discussed at the meeting 
are given below. 


Tools and Formers 


By C. A. Slenker | | 
Blacksmith Foreman, Long Island, Richmond Hill, N. Y. 


The tool question is an interesting one. Almost every 
railroad blacksmith shop is to some extent deficient in suit- 
able machinery and the apparent lack of interest in forg- 
ing machinery and dies is to be regretted. In this direction 
there is a field for a vast amount of saving in railroad shops. 

The question today is economy. Does it pay to make a die 
for a small lot of standard forgings, about 100 a year? I 
would say it does. First, it is up to the foreman of the smith 
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Dies Used in Forging Swing Links 
shop to form an idea of a suitable die. He must then take 
into consideration just what the job is costing him at the 
present time adding overhead expense. He must estimate 
what the cost will aggregate when using the die. When a 
foreman has acquainted himself with these facts he will be 
in a good position to go before his superior and submit the 
cost of the forging. In nine cases out of ten he will get 
the dies he is after. Success with forging machine dies de- 
pends largely on the ability to design our own dies. Several 
forging machine companies are sending out plates or draw- 
ings of different dies which are a great help to a foreman. 
Great improvements have been made in forging machines 
in recent years. One of the illustrations shows a swing link 
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made of solid stock without welds. This link was made on a 
two-inch Ajax forging machine. The arrangement of the 
dies and the number of operations will be evident from a 
study of the illustrations. 

The pitfalls of designing forging machine dies are many. 
Perhaps the greatest is the attempt to gather too much stock in 
one upset. If we stay within the laws governing forging ma- 


chine dies, designing the dies so that not more than three times 
the diameter of the stock will be gathered we shall have no 
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Dies for Making Driver Brake Beams 


trouble. The second illustration shows dies for 1-in. by 7-in. 
driver brake beams. These dies are simple but do a good 
job which is capable of being organized on a production 
basis because of the large number of brake beams used in 
railroad service. 


Improved Method of Repairing Springs 
By T. F. Buckley 


Blacksmith Foreman, Delaware, Lackawanna & Western, 
Scranton, Pa. 


When a locomotive spring comes to the shop for repairs 
it is first examined for broken plates and, if apparently 
sound, it is placed under the testing machine. If it fails 
to meet the required test the band is removed and the plates 
are gaged for proper thickness, by a gage 1/32 in. short of 
size. If the plates show this deterioration they are replaced 
with new or old steel of the proper thickness. The spring 
is then reassembled and ready for the spring former. 

The furnaces should be equipped with pyrometers to in- 
sure exact temperatures for the plates before they go to the 
machine to be formed. ` The machine used in forming the 
plates has an electro-magnet attachment which will not only 
hold the colder plates but act as a detector for a plate which 
has not retained the proper temperature between the time it 
leaves the furnace and the forming machine; the magnet 
will draw the colder plate back and not allow it to fall into 
the quenching vat, until it is reheated to the proper tempera- 
ture. 

This improved spring-forming machine is located on top 
of the quenching vat, and when a plate is formed a section 
of the table moves down into the oil vat and the plate is 
tipped off into the oil. The section of the table then raises 
to its former position. By this new method the time con- 
sumed by the plate from the heating furnace to the oil vat 
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would be approximately fifteen seconds. There is very little 
loss of heat between the furnace and the quenching vat. 

The next improvement applies to the quenching vat, a 
place where we have not been getting very good results. 
According to the old method a plate is left in the oil from one 
to perhaps five minutes, depending entirely upon the judg- 
ment of the operator. By the proper system the steel should 
be left to cool until it is down to normal temperature, 240 
deg. F. or less, and not under 90 deg. F. 

To accomplish this will take a definite amount of time, 
depending upon the temperature of the oil. This temperature 
I would regulate as follows: As the plates are lowered from 
the forming machine to the quenching vat, a removing con- 
veyor line moves a certain distance each time a plate is 
formed. By the time a plate is dropped into the oil vat, the 
movement of this machine controls the removal of the plates 
from the oil vat, and this takes more time for heavy than 
for light plates, depending upon the size of the spring to 
be manufactured. Also with the improved spring forming 
machine, a section of the table lowers into the oil vat and 
causes less warping of the plates than with the old method 
of using tongs. | 
~ Quenching Medium: It is necessary that a quenching 

medium be used of such character as will develop at all times 
the highest initial hardness, thus permitting the largest 
drawback to be used. Such an oil should have a uniform 
quenching speed from atmospheric temperature or room 
temperature to 250 deg. F. or more. Minera] oils are 
objectionable due to rapid distillation which alters their 
quenching speeds. Mineral oils are also objectionable due 
to the fact that they alter their quenching speeds at vary- 
ing temperatures of the bath. l 

The next step in the process is the tempering or drawing 
of the temper. This is a most important step, because the 
drawback governs the ductility of the spring. By the old 
method it was necessary to depend upon the judgment of the 
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traveling hearth at one end so as to speed up the operation 
and increase production. Plates are placed on this hearth 
and allowed to pass through the furnace at a certain rate 
of speed, the time or speed of this table depending upon the 
size of the steel to be tempered. However, the liquid bath 
is recognized as giving the most uniform results for this 
operation. These baths are composed of chemical salts 
which liquify at temperatures around 200 deg. F. and can 
be used satisfactorily up to 1,000 deg. F. or more. They 
can be easily maintained at a uniform, predetermined 
temperature, and will transfer heat uniformly to the steel 
very rapidly, thus increasing production. 

The next operation is banding the spring. This should 
be done with hydraulic pressure and the band should be left 
in the press to cool until it is down to 400 or 500 deg. F. 

We have found from experience that by refitting 75 per 
cent and normalizing the steel of repaired springs, we in- 
crease the life 100 per cent. To refit all springs by the 
above improved method would further increase the life of the 
springs 200 per cent and decrease the cost over the old hand 
method 75 per cent. The improved forming machine used in 
conjunction with the cooling and drawing system will pro- 
duce the serviceable springs required in heavy tvpes of 
modern locomotives. 


Car Stanchion Bracket 
By W. J. Mayer 


Blacksmith Foreman, Michigan Central, Detroit, Mich. 


The attached drawing illustrates the dies used for making 
mail car stanchion brackets. This bracket is made of three- 
quarter-inch soft steel eight inches long. The first opera- 
tion in die No. 1 is a two step upsetting operation of the 
three-quarter-inch rod to one inch in diameter and one and 
one-quarter inches diameter on one end. The upset end is 
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Dies Used for Making Mail Car Stanchion Brackets from 34 In. Soft Steel Eight inches Long 


operator as to time and temperature. Moreover it was im- 
possible to secure uniform heat at low temperatures. 

In order to secure uniform results in the drawbacks, it is 
now recognized as necessary to have proper furnaces or a 
liquid bath for this operation. If using furnaces, they 
should be gaged with pyrometers and also equipped with a 


then flattened in die No. 2 to 14 in. by % in. by 5 in. 3 
shown in the illustration. After this the forging is taken 
to the punch and the ends cut round on a half-round die. 
The forging is then formed in die No. 3 to the finished 
bracket. This is one of the jobs showing the possibilines 
of the forging machine in railroad blacksmith shop work. 


Twelfth Annual Convention of Tool Foremen 


Meeting at Chicago Notable for Presentation of Many New Jigs 
and Labor Saving Tools 


Tool Foremen’s Association was held at the Hotel 
= Sherman, Chicago, September 3, 4 and 5. The con- 
vention was called to order by President G. W. Smith 
(Chesapeake & Ohio). The principal address by J. A. 
Anderson, superintendent of shops, Chicago, Milwaukee & 
St. Paul, was a forceful appeal to the tool foremen on 
American railroads to make an intensive study of their work 
with the idea of producing more efficient toolroom methods, 
jigs and fixtures, thereby enabling locomotive and car repair 
work to be speeded up and its cost reduced. An abstract 
of Mr. Anderson's paper follows: 


Address by J. A. Anderson 


Railroad men are easy to meet, love to talk about their 
work, and are ever ready to hear the other fellow’s side of 
the story; so much so that in many cases would-be dispensers 
of knowledge have attempted to point to the railway shops 
as shining examples of inefficiency. I want to say right 


Tr twelfth annual convention of the American Railway 


Association can make itself an authority on railway shop 
tools. 7 

Your duties as tool foremen are many. Check up and 
show your respective shop managements how to save money. 
The items requiring your attention are too numerous to 
mention such as line shafts out of line; running at slow 
speeds; pulleys not in use, consuming lg to 3g hp. churning 
air; design and manufacture of forging dies, eliminating 
hand smithing and reducing the machining time, the field 
is unlimited; punch press stamping and forming dies (we 
have not taken the full advantage of the punch press possi- 
bilities in railway shops). 

Proper selection of belting: This item alone runs into 
thousands of dollars a year, the service will be improved 
to say nothing of the money saved. 

Grinding material and wheels: The service obtained is 
dependent on the proper selection as to size, grain, speed 
and feeds giving due consideration to the design of safety 
devices. 


Forging and grinding of tools: Tools improperly pre- 
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here without any apologies that the returns of the railway 
repair shops of this country will compare favorably with 
the returns from any other repair industry. The railway 
shops have done more toward adapting repair work to a 
production basis than any repair industry 1 know. This is 
where the tool foremen have played no small part. The 
tool foremen of the American railways should feel proud 
of their achievements. Go to any railroad shop, be it large 
or small, and you will find ways and methods of doing work 
to meet the demands, notwithstanding ofttimes lack of 
equipment. 

No sooner does the necessity appear for a new tool, jig, 
templet, or labor-saving device, be it ever so visionary, than 
the tool foreman suddenly breaks into the general foreman’s 
office with one more labor-saving device, doing his part 
towards reducing the cost of transportation. Here is where 
the Too] Foremen’s Association should function. Your year 
book should be a standard text on jigs and fixtures for rail- 
way shop use. I have looked over your proceedings the 
past few years. While there has been some advancement 
in this direction, the American Railway Tool Foremen's 
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pared increase power consumption at the point of the tool 
as well as slowing up production. 

Designing of jigs and fixtures to do work in accordance 
with engineering specifications. Study the returns from 
the various sizes, brands and makers of shop tools, advising 
your management the tools giving the best returns. 

I have in mind a foreman specifying a combination ring 
gear chuck for work for which it was not suited. This 
could not happen if all orders for tools originated or were 
approved by the tool foreman. 

While 1 will not take the time to review the possibilities 
further, a large part of the tool room foreman's time is 
taken up in repair work; autogenous welding and cutting 
equipment, jacks, air hammers and drills. It does not pay 
to go too far into repair work perpetuating old tools. Anal- 
yze each item; set up the repair cost in such a manner as 
to know what you are getting for money spent. 

A new chipping hammer costs $45. Does it pay to repair 
an old hammer requiring a new barrel at $23? A new 
barrel means a new piston, $3 extra. By the time you add 
labor charges, plus overhead, taking into consideration the 
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$5 credit the manufacturer will allow on the old tool, or 
possibly keep the good parts for repairs, it is decidedly 
questionable if it pays to reclaim the old tool. 

Just one more thought. Are you using your tool room 
force to manufacture standard tools that can be purchased 
cheaper and better in the open market? You may think you 
are doing the work cheaper, but if all expenses and over- 
head are taken into consideration, the railroads will not 
attempt to manufacture standard tools that can be purchased. 

We must not overlook the human element. While the 
tool foreman may not have supervision over a great number 
of men his influence js felt throughout the shop. 

The tool foreman should encourage initiative, offer a word 
of encouragement where merited, do things to create interest, 
help make men. After all it is men, real honest-to-goodness 
men, that are needed in the shops and tool rooms throughout 
the entire service to make the railways of this country 
function. 

Are you building bn a solid foundation? Are you helping 
to make tool makers? Are you training men to think 
clearly? Training them to shoulder the responsibilities of 
the future? If not, you are not doing your full duty as a 
railway supervisor. 


Election of Officers 


The following officers were elected for the ensuing year: 
President, Charles E. Helm, Chicago, Milwaukee & St. Paul, 
Milwaukee, Wis.; first vice-president, E. A. Hildebrandt, 
Cleveland, Cincinnati, Chicago € St. Louis, Indianapolis, 
Ind.; H. E. Barnes, Southern Pacific, Houston, Tex.; third 
vice-president, H. P. Jones, Oregon Short Line, Pocatello, 
Idaho. The’ association elected as secretary G. G. Macina, 
Chicago, Milwaukee & St. Paul, Chicago. 


Report on Heat Treatment of Steel 


By Henry Otto 
Atchison, Topeka and Santa Fe, Topeka, Kans. 


Papers on the heat treatment of steel have become a 
permanent feature at our conventions and in our opinion 
it should be so, for we all know that the above subject is 
the most vital point in the making of tools. 

As we progress, new discoveries are made from time to 


Gas Furnaces and Quenching Baths 


time in steel manufacturing, which necessitate changes in 
the: heat treatment of such steel. The old way of matching 
colors has been replaced by pyrometers which are more 
correct in determining the right heat, also eliminating the 
loss we had, due to over or under heating. 
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- We must at all times study the proper method of heat 
treating steel, and that is the reason that this subject should 
be a permanent feature of our conventions. In our 1920 
year book we had the most complete report on heat treatment 
ever submitted to this association by C. A. Shaffer, general 
inspector of tools of the Illinois Central. This report was 


both technical and practical and 1 would suggest to have it 
reprinted in pamphlet form and furnished to all members 
of our organization if it be possible to do so, for the benefit 
of the many new members. 

The present paper will deal with the handling of the 
different tools we are making and their heat treatment in 
the tool tempering room of the Atchison, Topeka and Santa 


Electric Furnaces—Switch and Pyrometer Panels at the Right 


Fe Shops at Topeka, Kansas. The equipment installed in 
the tool tempering room at the Topeka shops is perhaps as 
complete and up-to-date as that of any railroad shop temper- 
ing room in this country. The list of equipment is as 
follows: 


1 Type FC Hoskins electric furnace, temperature 2,500 deg. F. 

1 Type FB Hoskins electric furnace, temperature 2,000 deg. F. 
1 General Electric heated cil drawing bath. 

2 Gas furnaces, made by the American Gas Furnace Company. 

1 Open gas furnace, hcme made. 

1 Lead pot furnace, home made. 

1 Water quenching bath, home made. 

2 Oil quenching baths, home made. 


Hardening and Tempering H. S. Steel Tools 


The following method relates to flange tools or wheel 
contour finishing tools, flue hole cutters, flue hole reamers, 
boilermaker countersinks, 60 deg. axle center countersinks, 
helical cutters, various milling cutters, etc. 

We preheat these tools in the Type FB electric furnace 
up to 1700 deg. Fahrenheit, leave them in the furnace for 
about twenty minutes, then transfer them to the Type FC 
furnace, which has been heated to 2250 deg. Fahrenheit. 
We leave the tools according to size from 1% to 3 minutes 
in this high heat, then drop them in the oil quenching bath, 
after which they are cooled in the oil, taken out and temper 
drawn to suit. 

In the above way we do all our high speed tool hardening 
and tempering, preheating tools to the same temperature 
(1700 deg. F.) but the high temperature is applied accord- 
ing to the size of the tools. It is the high temperature 
when the tool is left too long in the furnace, that causes 
trouble. If left too long, the tools will crack in quenching 
them. Here is where the tool hardener must watch his work 
closely. ; 

All small high speed tools such as inserted blades for 
milling cutters, journal box cutter blades, bolt cutting and 
threading dies, etc., are hardened in a home-made gas 
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furnace. We do not put them in the electric furnace because 
of their smallness, they being more easily handled in the 
gas furnace. 


Heat Treatment of Alloy Steel 


The following is our practice in heat treating scale pivots 
made of special alloy steel: 
From 52 in. thick to 14% in. wide, quenching heat 1,450 to 1,525 deg. F. 
From 1% in. thick to 1% in. wide, quenching heat 1,550 to 1,575 deg. F. 
From 11⁄4 in. thick to 2 in. wide, quenching heat 1,575 to 1,600 deg. F. 

All of the sizes of pivots shown should remain in the 
electric furnace twenty minutes and then quenched in a 
Signal oil bath, the Signal oil should be heated to 200 deg. 
Fahrenheit before quenching them, when cold remove them 
and draw in electric oil drawing bath to 430 deg. Fahrenheit 
and leave them in the drawing bath with above mentioned 
heat for fifteen minutes. 


Heat Treatment of Carbon Steel Tools 


Heat carbon steel tools in the electric furnace to 1400 deg. 
F. Then quench in water, but be careful not to use the 
quenching water too cold. 


It is better to heat the water to 


Toolroom at the Atchison, Topeka & Santa Fe Shops, Topeka, Kan. 


100 or 110 deg. F. before quenching the tools. If water is 
too cold it will cool the surface of the tool too quickly and 
will form cracks on the tool. After the tools are cooled 
in the quenching bath, clean them and draw the temper in 
the electric heated oil bath, to the degree to suit the kind 
of work they are to do. There is a little difference in the 
heating of carbon steel. High carbon tool steel should not 
be heated over 1400 deg. F.; lower carbon steel should be 
heated up to 1475 deg. F., before quenching. 

Having electric equipment it is a simple matter to harden 
and temper carbon tool steel correctly. There is no guess 
work because all heats are measured by pyrometers and 
thermometers, which with careful checking do not fail. I 
have not lost any tools during the operation of heat treating 
since we have installed electric furnaces and electric heated 
drawing baths. I have been using them since March, 1917. 
I want to impress too, every member of our organization 
who has made any amount of tools for his company with 
the importance of electrical equipment for this class of 
work and suggest they take it up with their superior officers 
to get this up-to-date equipment. 

It is certainly annoying to the tool room foreman when 
he has made a new tool at great cost to send it to the black- 
smith shop and then have it spoiled in the heat treatment. 
There is a great saving for anv company to have up-to-date 
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equipment for heat treating steels under the supervision of 
the tool room foreman. 


Don’ts in the Heat Treatment of Steels 


Don’t preheat your high speed tools too fast, but let the 
heat penetrate through. It will give you the best results in 
high heat. 

Don’t let your high speed steel tools soak too long in the 
high heat before quenching, or you will lose them. 

Don’t overheat your carbon steel tools; if so, do. not 
quench them, but lay them in a dark placé.until cooled off 
and then bring them to the right heat and quench them. 
In doing this you will save the tool. 

Don’t have any visitors in your tempering room during the 
heat treating of tools or you may spoil your work. 

Don’t quench your tools in water, unless you know it has 
the right temperature. Put your thermometer in the water 
and see that the water is not too cold; cold water will crack 
the tools. 

Don’t take the tools out of the quenching bath until they 
are cooled off; removing them when hot will cause them to 
crack in the open air. 

Don’t take the tools out of the drawing bath too quickly 
but give them time to get the right temper before removing. 

Don’t think of other things when you watch your heats, 
but have your mind on your work. This is more important 


to you; right thinking means money to your employer. 


Don’t do any work or use any methods by which you 
endanger yourself or your fellow worker. Safety first should 
be your permanent way of doing work. 

Don’t think you know it all, but listen to good: advice 
given by your steel agent in regard to handling his steel. 
He represents the maker of the steel and knows more about 
the heat treatment of the steel than you do. If in practice 
you find something better than he told you, let him know 
the good news and he will pass it on to others who are 
using his steel. 

[Other papers read at the convention will be abstracted 
in subsequent issues of the Railway Mechanical Engineer.— 
EDITOR. ] 
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A Group of Members and Guests at the Convention of the Equipment Painting Section, A. R. A. 


Master Painters Hold Convention at Chicago 


“The Protection of Steel in Freight and Passenger Equipment from 
Corrosion Is of Vital Importance” 


HE Equipment Painting Section of the Mechanical 
Division of the American Railway Association held 
its third annual meeting at the Hotel Sherman, Chi- 
cago, on September 2; 3 and 4. R. H. Aishton, president of 
the American Railway Association, was to have delivered 
the opening address but could not be present. W. E. Dun- 


the fearful waste that rust is causing. With such experience 
as you and others have had since the first steel cars were 
made, and with your knowledge of present-day shop prac- 
tices, this can and will be done.” Mr. Dunham went on 
record as favoring a committee report on shop and mainte- 
nance practice to be used by members of the section as 


F. W. Bowers A. E. Green : James Gratton 
Chairman First Vice-Chairman Second Vice-Chalrman 


ham, superintendent of the car department of the Chicago 
& North Western, spoke in part as follows: 


Address by W. E. Dunham 


“This is the age of the specialist, and the painter of rail- 
way equipment must be a specialist in every sense of the 
word if he expects to meet properly the situation confronting 
him. Being a specialist does not anticipate narrowness of 
vision on his part. . Narrowness makes for crankiness and 
that is exactly what we do not need or want. The protection 
of steel in freight and passenger equipment from corrosion 
is of vital importance to railroads now and is becoming more 
important every day. The master painters should go on 
record in a straightforward, two-fisted manner as to what 
must be done with this steel from the time it is made ready, 
piece by piece, for erecting, until the car is completed, to stop 


recommended practice. He also spoke at some length on the 
necessity of encouraging railroad employees to be loval, espe- 
cially at the present time when so much social and financial 
unrest is prevalent, and when a constant stream of cure all 
plans is being presented by men whose chief claim to recog- 
nition is “loudness of voice or the astuteness of their press 
agents.” 


New Officers Elected 


The following new officers were elected: chairman, F. W. 
Bowers, foreman painter, Erie, Kent, Ohio; first vice-chair- 
man, A. E. Green, foreman painter, Chicago & North 
Western, Chicago; and second vice-chairman, James Gratton. 
general foreman painter, Buffalo, Rochester € Pittsburgh. 
Dubois, Pa. In addition to the three officers mentioned the 
following have been elected members of the Committee of 
Direction: H. C. Allehoff, foreman painter, Oregon-Wash- 
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ington Railroad & Navigation Company, Portland, Ore.; 
W. Mollendorf, foreman painter, Illinois Central, Chicago; 
J. McCarthy, foreman painter, Canadian National, Montreal, 
Que.; H. Hengeveld, master painter, Atlantic Coast Line, 
Waycross, Ga.; F. E. Long, foreman painter, Chicago, 
Burlington & Quincy, Aurora, 111.; J. W. Gibbons, general 
foreman locomotive painter, Atchison, Topeka & Santa Fe, 
Topeka, Kans.; J. F. Gearhart, foreman painter, Pennsyl- 
vania, Altoona, Pa.; and B. E. Miller, master painter, Dela- 
ware, Lackawanna & Western, Kingsland, N. J. 


Economy in Painting Railway 
Equipment 
By J. W. Gibbons 


General Foreman Locomotive Painter, Atchison, Topeka & 
Santa Fe 


For years past, the thought has been expressed that all 
trades or crafts, except the painters, have advanced in 
methods of doing work by machinery so that they have been 
enabled to meet the demands of civilized society at a price 


Fig. 1—Surface of a Steel Car in Service So Long that the Paint 
Had Checked and Cracked—Photographed After Sandblasting, 
Showing Where Corrosion Had Eaten Into the 
Surface of the Metal 


within the reach of even the humblest citizen. It has been 
the boast of the unthinking painter that his craft is still doing 
work with practically the same tools that were in use one 
hundred vears ago. To the thoughtful workman, this brought 
the realization that an art or craft that did not progress 
would surely die. He has been compelled to see all ornamen- 
tation removed, piece by piece, from both the exterior and 
interior of railway equipment, as well as to see the surface 
applied reduced to the lowest possible number of coats that 
will retain a surface that can be easily cleaned and present a 
fair general appearance. Even this is threatened and some 
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railroads are giving their passenger cars and locomotives but 
little better paint treatment than the average railroad gives its 
freight cars. This has brought about a condition that makes 
it practically impossible to get good, intelligent apprentices 
for the trade. Personally, I believe that we have gone as 
far as, if not farther, along this line than good service and 
proper sanitation permit. 


Paint Spraying Devices the Remedy 


It is inconceivable that the public that demands and ob- 
tains cleanliness, neatness and ornamentation in and around 
their homes, are going to patronize a railroad that permits the 
general appearance and sanitary condition of its equipment 
to further depreciate. The remedy at hand to obtain the 


desired economy without further depreciation is the installa- 


Fig. 2—Holes Eaten Through Steel Dining Car Due to Lack of 
Proper Paint Protection on the inside of the Sheets 


tion of spraying devices that will apply paint at the lowest 
possible cost and stil] maintain the appearance and protec- 
tion necessary. 

Machinery has really promoted efficiency and increased the 
demand for men of the crafts where they have adapted them- 
selves to new conditions. It will do the same for the painters’ 
trade, if the men apply themselves and assist in improving 
the machines and thus keep the cost of ornamentation and 
paint protection within the reach of all. 

It certainly is false economy to purchase paint, varnish 
and enamels on price only, regardless of durability, appear- 
ance, working qualities or covering power. ‘That this has 
been done by the purchasing departments on some roads has 
been charged in past conventions of this association, without 
any apparent effect. ‘This discourages the loyal, intelligent 
foreman and the company does not get the service it should, 
either from the men employed, or material purchased. From 
time to time, committees of this association have reported 
upon the advisability of purchasing paints by specifications. 


Regarding Railroad Specifications 


Recently my attention was called to a case where a certain 
railroad was buying a paint upon specification of its own 
and the manufacturer called their attention to the fact that 
he could give them a better grade of paint for $5.00 less per 
cwt. than they were paying for the paint bought on specifica- 
tions, and he submitted an analysis of their product in proof 
thereof. This was checked up and their claim was substan- 
tiated and they were given the business. This is true 
economy; but how many thousands of dollars are lost by the 
railroads continuing to follow a discredited practice. 

The question is asked, “But how are we to protect our com- 
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panies from deception and substitution of inferior material?” 
We have frequently pointed out that after practical and film 
tests have demonstrated the quality of a material, analysis of 
same should be made and any time a question is raised as to 
a quality, they should be checked up to determine whether 
materials have been maintained like the original shipment. 

The photographs, Figs. 1 and 2, demonstrate the great 
deterioration that occurs when steel is not properly protected. 

Fig. 1 is picture of car that had been in service for several 
years without paint treatment. The old paint and varnish 
surface was checked and cracked and when old paint was 
- sandblasted off, it was found that the rust had eaten into the 
surface of the steel where it had been exposed to weather, as 
clearly as if it had been etched with acid. Is this economy? 

Fig. 2 is picture of a dining car where moisture penetrated. 
A few cents were saved on original cost that has run into 
dollars and several days’ time to repair damages, and yet we 
find in a very large per cent of railroad shops, the foreman 
painter has nothing to say as to the material he shall use or 
the methods used in applying them. Under these conditions, 
is it any wonder that in traveling over the country, we see 
railroad equipment that has cost millions of dollars to pur- 
chase and maintain, deteriorating rapidly by corrosion or 
decay, due to lack of paint protection. 

Therefore, in defining what “Economy in Railroad Paint- 
ing” means, I would say the exercise of the same good busi- 
ness semse that is exercised in the management of other 
railroad departments. Employ competent supervisors and 
give them sufficient authority to bring about the desired re- 
sults. 


Shop Construction and Equipment 


At the meeting of the committee it was the opinion of those 
present, that the subject assigned them, “How must the paint 
shop be equipped to make it practical for the use of paint 
sprays”; presented a phase of paint spraying that very few 
of our roads have taken up, especially the spraying of pas- 
senger car bodies. 

The committee fully realizes the importance of this subject 
and the fact that the members all will, sooner or later, be 
called upon by their various roads to ascertain the advisabil- 
ity of the use of the paint spray for the application of the 
various coats of paint and varnish to the exterior and interior 
of passenger equipment. 

It is well known that the objectionable features of the 
spraying of paint inside of shop buildings are the fumes and 
mist that arise from the operation which greatly endanger 
the health of all those whose duties require their presence in 
the immediate locality, also the damage caused by the settling 
of this mist upon other equipment. It would seem then, this 
would be the greatest problem to overcome along the lines of 
shop equipment to successfully handle this work. 

You all, no doubt, are familiar with the methods in use to 
overcome this objectionable feature by the various industries 
who are successfully using the sprav for finishing small 
articles. These devices, however, would not be practical for 
passenger car spraying, except for removable parts. 

A great deal of thought, time and money have been ex- 
pended by various concerns in the improvement of paint 
spraying devices, and great improvements have been made 
over the crude devices a great many of us have experimented 
with in the past, and it has been brought to the attention of 
this committee that at least one firm claims to have perfected 
a device that will eliminate the mist and vapor that has made 
paint spraying so objectionable in the past. Your committee, 
would suggest this subject be carried over for further inves- 
tigation. | 

The report was signed by J. F. Gearhart (Chairman), 
foreman painter, Pennsylvania; A. J. Bishop, foreman 
painter, Northern Pacific; A. H. F. Phillips, foreman painter, 


New York, Ontario and Western; E. B. Stair, master car 
painter, Atlanta and West Point; B. D. Mason, master 
painter, Colorado and Southern. 


Removing Paint, Varnish and Corrosion 


Your special committee on removing paint, varnish and 
corrosion respectfully submit the following report on the 
several subjects assigned it: 

‘1. What is the best and most practical method of remov- 
ing paint and varnish from the exterior of passenger cars 
where sand blast is not available? 

Ans. Reiterating former reports made to conventions of 
this association, we desire to emphasize the fact that sand- 
blasting is the best and most economical method of removing 
paint, varnish or corrosion from exterior or interior of steel 
equipment and we desire to state that in our opinion sandblast 
facilities are available to all who desire to use them. How- 
ever, pending the installation of sandblasting facilities the 
following methods are available. 

lst. Burning with special arranged torch and proper gas. 
‘This methad cannot be used economically on a surface con- 
structed of heavy steel plate on account of the amount of 
gas required to heat to a blistering temperature. 

2nd. Varnish removers are the best and most economical. 
The great objection to their use, outside of the time required 
to remove the paint, is their inflammability, which greatly 
enhances the danger of fire hazard and increases cost of 
insurance. 

3rd. The old lime and lye method is available although 
some of the enamels used in finishing railroad equipment are 
not as easily removed with it as the flat color and varnish 
system. Another objection to its use is the fact that water 
must be used freely on the surface to remove all trace of the 
lye. In all cases where the lime and lye method is used, after 
the surface has been thoroughly washed with water and dried, 
it should be washed with a mixture of 1/3 vinegar, 1/3 raw 
linseed oil, 1/3 turpentine and wiped off with dry waste. 

2. Is it practical to sand blast the exterior of steel coal 
cars before painting ? 

Ans. It is practical and the most economical method 
known. 

3. What is the next best method of cleaning rust and scale 
off of steel freight cars when sandblasting is not available? 

Ans. The pneumatic hammer and chisel and revolving 
steel brush are the most practical and economical for the 
above purpose where sandblast is not available. 

4. Are the modern pneumatic brushes and tools now being 
introduced on the market desirable and economical when com- 
pared with other devices for cleaning rust and scale off of 
steel equipment when compressed air is available for the 
use ? 

Ans. The answer to Question No. 3 will cover Question 
No. 4. 

The report was signed by J. W. Gibbons (Chairman), 
general foreman, locomotive paint, Atchison, Topeka € Santa 
Fe; G. J. Lehman, foreman painter, Chicago & Eastern 
Illinois; James Gratton, general foreman painter. Buffalo, 
Rochester & Pittsburgh. 


Discussion 


The discussion of this report was not extensive. but indi- 
cated beyond doubt that the great majority of members were 
strongly in favor of sand blasting as the most rapid, economi- 
cal and satisfactory method of removing paint, varnish and 
corrosion from steel cars before painting. Discussion brought 
out the opinion that where foremen painters are sufficiently 
convinced of the merits of sand blasting, they are in a posi- 
tion to submit adequate evidence to their superiors to insure 
de O sand blasting house and equipment being sup- 
plied. 7 
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Report on Standards—Car and 
Locomotive 


Your committee was assigned several subjects for investi- 
gation and report during the year. 
What success, if any, has been obtained to prevent paint 


peeling from galvanized tron car roofs? It is the unanimous : 


opinion of your committee that as applied to galvanized iron 
in car roofs it is primarily for appearance and that the gal- 
vanizing without paint should protect the iron approximately 
the same length of time as the paint. Appearance, however, 
is an important factor in passenger equipment cars. Your 
committee has carefully considered the following methods of 
painting galvanized iron roofs on passenger equipment cars 
and will, during the coming year, conduct tests of each of 
these methods and report more definitely to you at the next 
meeting of the Section: 

(1) Princess mineral thinned with oil and colored to suit 
—one coat. 

(2) Slush varnish and mineral mixed for primer and one 
coat of color—two coats. 

(3) Slush varnish for primer and one coat of standard roof 
paint—two coats. 

(4) Sand blasted lightly, one coat of red lead (U. S. 
Government formula), two coats of standard roof paint— 
three coats. 

It is the opinion of your committee that the painting of 
new galvanized iron roofs of freight cars is only a matter of 
appearance, therefore, your committee recommends that such 
roofs be run for at least one year before painting. When 
painted it is the belief that any kind of paint used on freight 
car bodies should be satisfactory. 

What is the most practical and economical method of bring- 
ing up interior of passenger coaches for graining or coloring? 
The committee believes that the members should give most 
earnest consideration to the economies made possible by re- 
ducing the number of coats applied to both exterior and in- 
terior in painting of steel passenger cars. ‘The committee will 
keep in close touch with this subject during the year and 
report further at the next meeting of the Section. It is the 
consensus of opinion of the committee that railroads are 
-applying too many coats of paint and materials to steel 
passenger cars to the detriment of the material being pro- 
tected. The members are also requested to give earnest con- 
sideration to the savings possible by eliminating all or a large 
portion of the rubbing now practiced on certain roads in 
„connection with a reduction in the number of coats of paint 
-or other material applied. 

Advisability of using flat tone finishes for interior of pas- 
.senger cars instead of gloss finish. It is the opinion of your 
-committee that it is impractical to use what is known as flat 
-tone finish for the interior of passenger cars as it will not 
«stand cleaning and will cause trouble in repainting the car, as 
flat tone finislies usually have a certain amount of wax 
incorporated therein. 

Should canvas roofs of passenger cars be painted at each 
:shopping? It is the opinion of your committee that it is a 
-good practice to give a light or thin coat of paint to canvas 
roofs of passenger cars when shopped. While this is perhaps 
‘unnecessary it gives the car a better and more finished appear- 
ance. It is not considered proper to apply too much thick 
-paint to these roofs as it has a tendency to break and this 
-does the opposite of what is intended. 

What parts of a locomotive should be varnished? It is the 
‘opinion of your committee that locomotive cabs, sand boxes 
and tenders should be varnished if it is desired to keep them 
-clean under all conditions. 

Does it pay to protect steel underframes, brake beams, air 
brake rigging and trucks of freight cars with paint? It is the 
-opinion of your committee that steel underframe should be 
«painted each time car is painted but so far as trucks and 
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brake rigging are concerned it is principally a question of ap- 


pearance. 

In addition to the foregoing your committee had referred to 
it the following question: 

What is the most economic and practical material for 
passenger car headlinings ? 

The report was signed by A. E. Green (chairman), fore- 
man painter, Chicago and North Western; G. H. Lehnen, 
foreman painter, Chicago and Eastern Illinois; F. E. Long, 
foreman painter, Chicago, Burlington and Quincy; J. N. 
Voerge, general master painter, Canadian Pacific; James 
Gratton, general foreman painter, Buffalo, Rochester and 
Pittsburgh; D. C. Sherwood, foreman painter, Car Depart- 
ment, New York Central; John Cook, foreman paint depart- 
ment, Pullman Company. 


Discussion 


One of the most important points brought out in the entire 
convention was discussed following the reading of this paper 
and related to the possibilities of economy by reducing the 
number of coats applied when railroad equipment, particu- 
larly passenger cars, is painted. Some railroads apply as 
many as 10 or more coats from the primer to the last coat of 
varnish and what this means in labor cost, material cost and 
time required for putting the equipment through the shops, 
can be readily appreciated. At least one road applies only 
four coats and secures results which are apparently entirely 
satisfactory, both in protection of the steel equipment and in 
appearance. The entire matter was summarized by one mem- 
ber briefly as follows: The object of painting equipment is 
to protect it and give it the desired finish. Four coats will 
give the desired protection and in fact in some cases may 
offer greater protection than a larger number of coats owing to 
the greater clasticity and durability. The kind of finish re- 
quired, however, is dependent on railroad standards and what 
each road believes that the public requires. As a rule, the 
public is a far less keen and critical observer than the fore- 
man painter and in all probability many railroads would be 
able to reduce the number of coats applied in painting pas- 
senger equipment without making any difference whatever 
which would be discernible to the average observer. If a 
railroad has some “finicky” higher officer who demands a 
degree of finish on passenger equipment superior to a good 
average finish, it follows that the extra coats must be applied 
and the railroad stand the cost. 


Report of Committee on Tests 


Your committee has had the following subjects referred to 
it for investigation and report: 

(1) What pigments are suitable substitutes for white lead ? 

(2) Specifications for white lead? 

(3) What pigments are the most suitable for the protection 
of metal surfaces on railway equipment? 

In trying to arrive at a satisfactory solution of the first 
problem it is well to enumerate the various whites in use. 
White lead in general use is a carbonate of lead prepared by 
submitting lead to the action of acetates. It is poisonous, 
especially when mixed with turpentine or substitutes. The 
chief adulterations are barytes and whiting. 

Carbonate of barytes is less poisonous than lead. It is not 
as valuable and has very little body. It is whiter and when 
used in proper proportion makes a very good white and does 
not injure the lead for ordinary purposes. 

Zinc white is an oxide of zinc. It is a durable and beauti- 
ful white and is harmless. Some of the finest work is fin- 
ished with zinc. It has less body than lead, but is vastly 
whiter and does not turn yellow when excluded from the light 
and air. 

China white is lead that has been washed, thereby freeing 
it from impurities. 

There are various other whites on the market, such as 
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pearl white, which is generally used for the finer and more 
delicate branches of painting. 

There is also a silver white which is similar to china white 
as is largely used for tube colors. 

There are various whites which are all serving good pur- 
poses along special lines. It is the opinion of your committee, 
however, that a suitable substitute for white lead, one that 
will answer all the requirements of a pure white lead, has not 
yet been developed. 

For substitution of other materials for white lead intended 
to give protection under the usual exposure conditions, par- 
ticularly metal surfaces, where color is not important, the 
following table is submitted. | 

AVERAGE RATINGS OF PIGMENTS 


The rating of 10 indicates maximum value as a Kust-Inhibitor 


No. Pigment 1910 1914 
4. Sublimed white lead....................oo.o.o.. 9.5 3.5 
5. Sublimed blue lead...............ooooooo.oo... 9.6 6.0 
9, Orange mineral oral se ee hie ea wees 9.0 3.0 
10. Red EA see oe ot OK a ele ew 8.8 4.0 
12. Bright red Oxia. ¢:icccev eines Ooo he ek we ERS 9.3 2.5 
14. Venetian red ....ssesosoeseresonsserenoors os 7.2 1.5 
15. Metallic brown ........ 0. cee ee ee ee wees 6.3 3.0 
16. Natural graphite sico os 9.1 4.0 
17. Artificial graphite 4.64666 44 sonia den nie 7.1 0.0 
19. Lampoblack escoria Pie aiie enia e a 7.1 0.0 
20. Willow charcoal ...........o.e.oooooooooo noo. 8.8 4.5 
21. Carbon black oa EA io 8.3 5.0 
24. Yellow ochre lirica week bebe as 5.8 1.5 
34. "American vermilion ........... co... o... ..... 9.1 7.5 
36. Medium chrome yellow...............«....... 7.0 3.5 
39. Zine chromate ........... 0c eee eee eee ....... 9.4 4.0 
40. Zine and barium chromate..........ooooo oo... 9.7 2.5 
41. Chrome green 4 os ces irrita a 9.8 5.0 
44. Prussian blue (water stimulative)............. 9,2 3.5 
49. Zine and lead chromate..............«........ 9.5 4.0 
51. Magnetic black oxid@iis. 0er ee 9.5 4.0 


*Note—No. 34, American vermilion (basic lead chromate) is given the 


highest rating as a rust inhibitor. 


Exhibits will be submitted at the meeting demonstrating the 
effect of the different pigments used in the manufacture of 
leads and paints showing the action of each in twelve and 
twenty-four hour periods. 

Specifications for White Lead. 

It is the recommendation of your committee that white lead 
furnished by the manufacturers for railway equipment paint- 
ing he made in accordance with the A. R. A. Mechanical 
Division Specifications, as shown on Pages 105 and 106 of 
the Manual of that Division, in order to insure purity and 
wearing results. 

Pigments most suitable to protect metal surfaces. 

Paints for metal surfaces have different functions, in many 
respects, to those for wood. In painting metal there is not the 
absorption into the pores, except to an extremely limited ex- 
tent, as compared to wood. For this reason there must be 
some other way for getting the strong clinging effect that the 
pores of wood afford as an anchorage. Once the priming coat 
is well anchored, the subsequent coats, if properly made and 
well applied, anchor themselves one on the other, finally de- 
pending for their adherence on the fastness of the priming 
coat and the strength and elasticity of the paint film. 

It has been established that the fewer number of paint coats 
on metal, which will give the maximum protection, the longer 
wearing and better service will the paint coating give. Con- 
siderable experience has been had by the members during the 
past few years in reducing the number of coats applied to steel 
passenger cars and the economies in this connection should 
not be overlooked, but the aim of the painter should always 
be to give the maximum of protection to the steel painted with 
the least amount of material and labor. 


Proper Preparation of Surfaces of First Importance 


No matter what pigments or vehicles are used of the first 
importance is properly preparing the surface for painting. 
This subject will be discussed at this meeting in another 
paper. . 

Your committee is not prepared to make a unanimous re- 
port on the best pigment for protecting steel railway equip- 
ment and, therefore, will confine its report to those pigments 


which in its long experience have been used most successfully. 

A panel will be shown to demonstrate the results of paint- 
ing with red oxide as a pigment ground very fine. 

Some members of your committee recommend the use of 
pure red lead or chromate primer. 

For painting freight cars some members recommend pure 
red lead ground in linseed oil as a priming coat, followed by 
two coats of carbon black, 

The general consensus of opinion of your committee is that 
lead pigments, carbon black and lamp black are the most 
suitable pigments for the protection of metal surfaces on 
rallway equipment. 

Test plates will be exhibited demonstrating the different 
methods of painting metal surfaces and to show the results 
obtained with the various pigments being used for this pur- 
pose. 

The report was signed by John McDowell (chairman), 
foreman painter, Chicago, Rock Island and Pacific; J. W. 
Gibbons, general foreman locomotive painting, Atchison. 
Topeka & Santa Fe; H. Hengeveld, master painter, Atlantic 
Coast Line; B. E. Miller, master painter, Delaware, Lacka- 
wanna € Western; J. McCarthy, foreman painter, Canadian 
National; Marceau Thierry, foreman paint shop, Norfolk € 
Western; H. C. Allohoff, foreman painter, Oregon-Washing- 
ton Railroad & Navigation Company; G. M. Hoefler, masier 
painter, American Locomotive Company. 


Care of Paint and Varnish at Terminals 
Engines 


Cleaning Frequency. Passenger and freight engines are to 
be cleaned before every trip, and switch engines at least once 
a day. 

Cleaning Method. Before an engine is run into a round- 
house it is to be run over a rack and a washing machine used, 
where available, to clean the drivers, trucks, frame, spring 
rigging and the tender trucks. Where washing machine is 
not available it is recommended these parts be wiped clean 
with waste and kerosene. 

The jackets, cab and tender tank are to be wiped. The 
Wiping is to consist of the use of waste and a half and half 
mixture of kerosene and paraffine oil, or a renovator. ‘This 
is to be followed by a dry wiping with waste. 

Care of Front End. The front end is to be given care by 
the application of a suitable front end paint. Whenever there 
is an accumulation of paint, and the paint shows a tendency 
to scale, it is to be cleaned off to the bare iron and finished 
before the engine is put into service. 

Painting Frequency. Passenger engines are to be painted 
once every nine (9) months, freight engines once every twelve 
(12) months and switch engines every fifteen (15) months. 

Painting Facilities. When engines are painted in engine- 
houses, the rough work is to be done in the enginehouse, and 
the finishing coats of paint and varnish are to be applied in 
stalls partitioned off for this purpose. The painting stalls 
a be properly heated, ventilated, lighted. and free from 
dust. 


Passenger Train Cars—Exterior Cleaning 


Duilv Cleaning. The exterior body is to be washed off 
with cold water before leaving its terminal. 

Periodical Washing. The body of a car that is in main line 
service, and in a first class train, is to be washed off with a 
solution of oxalic acid every 30 days, and when the con- 
dition of the body demands it. The solution is to be applied 
luke-warm (not hot) and thoroughly brushed, after which 
the body is to be washed off with cold water from a hos. 
particular care being given to the removal of dirt, grease. and 
any traces of acid. | 

The solution of oxalic acid is to be a maximum of 20 
pounds to 50 gallons of water. The acid is to he added to 
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25 gallons (a half barrel) of hot water and stirred 
until the acid is dissolved. When dissolved, the barrel is to 
be filled with cold water, and the solution again stirred 
thoroughly. The solution then being ready to use. 

Renovating. The application of renovator is best confined 
to the better type of cars operating in first class trains. 
These cars are to be renovated after each periodical washing; 
the renovating to be done immedately after the car is dry. 

To apply the renovator, a handful of waste should be 
taken and moistened with it, and then applied to the car, 
care being taken to leave as little as possible on the car. 
After the renovator has been applied over the varnished 
surfaces, it is to be carefully wiped dry with clean waste. 

Branch Line and Second Class Cars. Branch line and 
second class train equipment on which no renovator is used, 
is to be washed with oxalic acid every 60 days. Where 
renovator is used, the cars are to be washed with oxalic acid 
and renovated every 90 days. 

New and Newly Painted Cars. New and newly painted 
cars in first class trains should not be washed with oxalic acid 
until a period of from 15 to 20 days has elapsed. 

Trucks. The trucks and underneath rigging on all cars is 
to be sprayed or wiped with distillate oil. After spraying, the 
car is to be allowed to make one trip, and upon its return the 
trucks and underneath rigging is to be washed down with 
water from a hose. 

Avoid Boiler Compounds. Under no circumstances shall 
boiler compounds, or other solutions be used in an effort to 
obtain a temporary good appearance for a car, as it will result 
in the destruction of the varnish. 


Passenger Train Cars—Interior Cleaning 


Walls and Headlining. The washing of the interior of cars 
is to be done whenever the conditions demand it. The interior 
of a coach, sleeper, diner, parlor and other passenger-carrying 
curs, 1s to be thoroughly blown with compressed air before 
being washed. 
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The headlining, side walls and partition down to the heater 
pipes, and the seat arms are to be sponged off with a weak 
solution of soap and water. After the inside of a car is 
thoroughly washed with this mixture, it is to be rinsed im- 
mediately with clean cold water, and wiped dry with a 
chamois skin. 

The soap and water solution is to be mixed as follows: 
Thoroughly dissolve one (1) pound of vegetable oil soap in 
a bucket of hot water, adding one (1) pint of this mixture to 
each bucket of lukewarm water used. 

Floors. Floors are to be mopped up. In mopping up floors 
care is to be taken not to use too much water, nor allow it to 
remain too long, as floor becomes water soaked and sour, thus 
giving the car a bad odor. The use of an undue quantity of 
water also causes damage to steel underframe equipment. 

To avoid complaints from passengers about the odor of dis- 
infectant, soap and water are to be used for cleaning floors of 
passenger cars, except in toilets and floors of baggage and 
express cars, where one-half (12) pint of disinfectant should 
be mixed with a twelve (12) quart pail of water. 

Vestibules. Inside of vestibules is to be washed with soap 
and water, and thoroughly dried. 

Miscellaneous. Heater pipes, foot rests, seat pedestals are 
to be cleaned with soap and water when the floors are cleaned. 

Milk, Etc., Cars. The cleaning of milk cars, and express 
cars which are used in the shipments of fish, are to be treated 
in accordance with the government regulations. 

Other Cars. Mail, express and similar cars are to be 
washed with a soap and water solution whenever their con- 
dition demands it. 

The report was signed by L. B. Jenson (chairman), shop 
superintendent car department, Chicago, Milwaukee & St. 
Paul; W. Mollendorf, foreman painter, Illinois Central; 
James Gratton, genera] foreman painter, Buffalo, Rochester 
and Pittsburgh; F. E. Long, foreman painter, Chicago, Bur- 
lington and Quincy; A. J. Allen, foreman painter, Delaware, 
Lackawanna and Western. 


General Foremen Gather for 1924 Convention 


Enthusiastic Meeting at Chicago, While Not Largely Attended, 


Indicates Possibilities of the Association 


OMETHING less than 150 members of the International 
S Railway General Foremen's Association assembled at 

the Hotel Sherman, Chicago, September 9 to 12, in- 
clusive, and, under the able direction of President G. H. 
Logan of the Chicago & North Western, held a convention 
which was an inspiration to all concerned. It is improbable 
that any general foreman or railroad shop supervisor who 
attended the convention left it without value received from 
hearing the addresses, papers and discussions. More than 
one member commented on the fact that a single new idea 
received at the convention would often more than pay both 
himself and his railroad for the trouble and cost involved 
_in sending him. Obviously, the membership of the General 
Foremen's Association is not nearly as great as it should 
be and a fixed determination was apparent on the part of 
the officers and many of the general foremen to corral new 
members in the coming year and make the International 
Railway General Foremen's Association the influential body 
which it ought to be, with a real voice in general matters 
affecting railroad mechanical departments. 

In addition to committee reports, some of which will be 
abstracted in this and subsequent issues of the Railway 
Mechanical Engineer, the association members listened to 
an address by H. T. Bentley, general superintendent of 


motive power and machinery of the Chicago & North West- 
ern, President Logan’s address and an address entitled, 
“The Power Plant on Wheels,” by L. G. Plant, assistant 
to the president of the National Boiler Washing Company. 


Election of Officers 


The following officers were elected for the ensuing year: 
President, H. E. Warner, shop superintendent, New York 
Central, Elkhart, Ind.; vice-president, C. A. Barnes, general 
foreman, Belt Railway of Chicago; second vice-president, F. 
M. A’Hearn, general foreman, Bessemer & Lake Erie, 
Greensville, Pa.; third vice-president, W. F. Lauer, general 
foreman, locomotive department, Illinois Central, Memphis, 
Tenn. M. R. Benson, general foreman, Michigan Central, 
St. Thomas, Ont., was elected chairman of the Executive 
Committee. 


Address by H. T. Bentley 


Mr. Bentley spoke in part as follows: 

So many improvements have taken place in tools, machin- 
ery and methods during the past few years that a man who 
does not read the technical papers and keep up-to-date on 
the progress made is out of place as a leader of men or to 
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be in charge of a plant where results obtained are what 
count. 

What is there that you as a general foreman can do to 
improve the efficiency of your shop? Are you interesting 
yourself in the education of your apprentices so that they 
will become good mechanics? A word of advice or encour- 
agement will do a great deal to stimulate the boys’ interest. 

Are you as full of enthusiasm and ingenuity as you ought 
to be? 

Have you initiative? One man will say it cannot be 
done, and another will go and do it. 

In dealing with your employees treat them as you would 
like to be treated, but insist on a proper day’s work being 
done. Cultivate a pleasant personality so that the men you 
come in contact with will work hard for you because they 
like you and not do so on account of being afraid of you. 

Keep records of costs and output of similar machines in 
such a way that comparisons can be made to justify requests 
for new tools when you can show in dollars and cents that 
their purchase will increase the efficiency and decrease unit 
costs. 

We have some shops that are not strictly up-to-date either 
in tools or equipment, but find that due to the efficiency 
of the organization, they are getting results that are very 
gratifying and show up favorably with some of the newer 
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shops. More depends on the organization than the tools and 
facilities. In other words, I would rather have an old shop 
with a good organization than a new shop with a poor 
organization. 

The following “leaks” should have prompt attention : 


Loafing. 

Waste of material. 

Machincs not working to capacity. 

Air, steam and water leaks. 

Men waiting for material. , 

Men having to walk too far for tools and material. 

Not starting work promptly. 

Washing up before the whistle blows. 

Scrap not picked uv. 

Shops not kept clean. 

Thoroughness in doing necessary work to locomotives in 
shops will probably reduce the shop output somewhat, but 
materially improve the service and decrease cost of engine- 
house maintenance. Slovenly and improper work increases 
failures on the road and is not an economical proposition 
notwithstanding records of low costs in the shops. With the 
close checking that is necessary to keep down expenses it 
is advisable to watch every operation to see that it is done 
in the most economical manner. It is possible that some 
of us overlook things of this character that a stranger would 
see as soon as he came into our shops. 


We are anxious to improve our conditions and positions 


and the best way to accomplish these results is to do things 
that stand out and bring us in the limelight. There are a 
large number of foremen who just get by every day and 
don’t seem to have any ambition to get ahead. You can 
depend upon it that under conditions that exist, they will 
have to be demoted as a man who cannot go ahead must 
of necessity fall behind, and I know your organization does 
not stand for “tail enders.” 


President Logan’s Address 


In times of labor trouble, wherein cessation of normal 
transportation is threatened, press and public become duly 
cognizant of the vital importance of railroad transportation, 
but at other times, the press gives considerable space to the 
speeches of aspiring (not inspiring) politicians who rave 
and rant at the assumed crookedness of railroad executives 
and indicate that if the suffering public will but elect them 
to office, laws will be enacted to revolutionize railroad opera- 
tions to the mutual benefit of all concerned. To wit: In- 
creased revenue to the government; decreased rates to 
shippers, farmers and passengers; increased revenue to the 
individual states; increased compensation to all railroad 
employees; better working conditions for all railroad em- 
ployees; better service throughout the country on established 
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lines by reason of extensions, which of course will be made 
at once; better maintenance of road bed and equipment; 
greater safety to the public because of track elevation and 
the placing of gates at all crossings manned by watchmen 
working in shifts of eight hours; greater safety for railroad 
passengers and employees through installation of automatic 
train stopping devices, etc. 

The above conditions and so many other betterments that 
it is futile to attempt to enumerate them, will be brought 
about by legislation. The inference drawn from speeches 
made by these political, voice-operating railroad geniuses is 
that railroads are actually suffering from lack of laws which 
govern their operation and yet, the able and discerning 
writer, Scrutator, in the August 21 issue of the Chicago 
Tribune, says in part: i 

“To speak of private management of railroads under 
present conditions, however, is almost to invite confusion of 
thought. Government tells the railroads kow much they can 
charge for what they have to sell, when they can borrow 
money, how much they can borrow and kow much they may 
pay for it, how much they must pay their employees. how 
long and under what conditions they may work them, how 
they must equip their lines, when and how much they may 
extend their lines, and whether they can cut off dead and 
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unprofitable branches, how they must keep their books, and 
so On. ? 

“In some respects railroad history in recent years suggests 
a duel. Engineering and science on the one hand have been 
fighting regimentation on the other, and as fast as onerous 
conditions have been imposed, efforts have been made to 
reduce such burdens by employing new equipment and 
methods. How long this contest of science and law can be 
kept up remains to be seen.” 

Some years ago a gentleman from Wisconsin convinced 
himself, the public, and Congress, that a large proportion 
of railroad capitalization was water and he effected legisla- 
tion whereby an estimated $100,000,000 was appropriated 
by the government, for railroad valuation and, in June of 
the current year, an appropriation of $350,000 was asked 
to get further figures. And yet, when compilation of valua- 
tion figures indicated values greater than capitalization, it 
was expected that the gentleman from Wisconsin would feel 
rather ashamed to think he had been instrumental in spending 
our government’s money to prove he did not know what he 
was talking about, but to the contrary, he claimed to have 
been used very shabbily, as valuation experts had placed 
current values on railroad holdings, whereas they should 
have used valuations as of 1913 and, had these figures been 
used, his original contention would have been proven. 

Henry Ford about four years ago bought a railroad and 
immediately he indicated to the press that railroad operation 
was to be put on a most efficient operating basis; old estab- 
lished rules of operation were to be disregarded and an 
entire new system evolved that would make railroading as 
great a financial success as automobile manufacturing. If 
you recall, he kept the press busy with his plans and 
prophecies and yet, after four years of endeavor, a clipping 
from the Chicago Tribune of March 21, 1924, says, “A 
report by the committee on public relations of the Eastern 
Railroads declares Henry Ford’s railroad, the Detroit, To- 
ledo & Ironton, has lost its owner $98,207 in the four years 
of operation and that there had been a great deal of mis- 
information printed about the railroad, and many false 
conclusions, editorial and otherwise had been drawn. The 
loss incurred despite the fact that between 1920 and 1923 
the movement of automobiles increased from 14,000 tons to 
1,271,000 tons. If figures quoted as to tonnage are correct, 
can you conceive how so able an executive as Henry Ford 
failed to make his dreams come true after his rash promises 
to make his road an unqualified financial success? He 
failed to make good along practical lines as all demogogic 
legislators will also fail if they deal in facts and not in 
visions and phantasies. 

The railroads of the United States are without question 
the most vitally essential of all commercial industries and 
have been the greatest factor in the progress and growth of 
our nation and, their reward today is abuse from unscrupu- 
lous politicians whose charges of mismanagement and double 
dealings have been voiced so often that the public at large, 
and a great number of the railroad employees, have been 
led to believe these charges true and have aided in obtaining 
restrictive legislation which is slowly but surely throttling 
the nation’s greatest asset. 

If some of this destructive legislation is repealed and 
railroad executives are permitted to operate their roads 
unhampered by so many tremendously expensive regulations, 
they might in time produce earnings which would again 
attract investors and be better able to hold their own 
through rate reduction against its fast growing competitors, 
the motor truck, motor bus and ordinary autemobiles. 

As an example of truck competition, an article printed in 
the Detroit News, Sunday, August 24 (quoting H. R. Trum- 
bower, economist in the Bureau of Public Roads) prints a 
survey of conditions governing milk transportation to eight 
large cities, Detroit, Cincinnati, Milwaukee, St. Paul, Minne- 
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apolis, Indianapolis, Baltimore and Philadelphia. In all 
of these cities, with the exception of the last two named, 
trucks transport 90 per cent of the milk supply. Compara- 
tive statistics were given for the city of Detroit for July, 
1915, and February, 1924, indicating hauls by steam roads, 

electric roads and motor trucks. | 


July, 1915 February, 1924 
(Pe EN 
Per cent Per cent 
Steam Roads ...... 5,368,415 1b. 41.8 775,710 1b. 2.1 
Electric Roads...... 5,421,810 lb. 42.8 3,265,290 Ib. 9.1 
Motor Trucks ...... 2,038,130 Ib. 15.9 31,743,690 Ib. 88.8 


Another table was shown giving the number of trucks 
engaged in this service and the mileage and zones in which 
they operated. This table is of interest because of its 
denoting length of hauls and figures are as follows: 


Mileage Zone No. of Trucks Per cent of Total 


0-9 0 0 
10-19 12 9.9 
0.29 32 26.2 
30-30 26 21.3 
40-49 22 18.0 
50-59 15 12.3 
60-69 10 8.2 
70-89 5 4.1 

100.0 


Where trucks take over business formerly handled by 
railroads the railroad rate is adopted as the trucking charge. 

From facts and figures as given, it should be apparent 
that truck competition is making enormous inroads on trans- 
portation formerly handled by railroads. 

Railroads are accused of inefficiency and extravagance. 
In reply to the first charge, members of this organization 
are partially responsible if the charge be true, but your 
mere presence today and for the days to follow is a refutation 
of that charge as the sole purpose of our convention is the 
interchange of ideas, which make for greater efficiency. 

The general public, however, has no idea of the handicaps 
which are imposed upon supervisors and over which they 
have little or no control. Labor organizations, particularly 
those of the several crafts, have not only worked a hardship 
upon the railroads who employ them but upon themselves, 
and sooner, or later will voluntarily make such changes 
in their various agreements as will permit certain work to 
be done by other than full paid mechanics. The saving 
thus effected can be pro-rated among the skilled mechanics 
performing such work as calls for skill and ability peculiar 
to the various trades. 

A national survey of industries was made a few years 
ago to obtain reliable figures as to comparative wages paid 
railroad emplovees engaged in similar work and it was 
found that the average rate in industries other than railroads 
was less than that paid to railroad employees. However, 
it also developed that in many industries the skilled me- 
chanic doing work requiring real skill received a much 
higher rate than the skilled mechanic on the railroad, but 
a balance was struck indicating a higher rate paid the 
railroad mechanic because any and all work of a mechanical 
nature was claimed by railroad mechanics and was paid 
for on a flat rate basis, whereas much of the same kind of 
work requiring little or no mechanical skill, was done by 
lower paid labor in other industries, which brought the 
average rate below that paid by the railroads. Because of 
these conditions many of the skilled railroad mechanics 
have permanently left the service of the railroads in order 
to obtain the higher compensation paid for real skill and 
ability in other industries. 

These conditions also make for unrest among the crafts, 
because they know of higher wages paid and fee] that they 
are unjustly dealt with. Other conditions being equal and 
if it is conceded that railroad transportation is of most vital 
importance to our nation’s welfare and progress compensa- 
tion to its employees should equal or exceed wages paid in 
other industries. An organization could then be effected 
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which is impossible under present conditions, as labor turn- 
over, now an element most hurtful to organization, will be 
minimized. 

As to extravagance. If the various exponents of this 
charge will become supervisors on one of the many railroads 
and function according to rules and recommendations of. the 
material economy committee, he will surely hate and regret 
the fact that his vocabulary ever included the word, “extrav- 
agance,” and in a short time he would hate the word 
“economy” with a more bitter hate than “extravagance.” 

Much good has been, and is being accomplished, by these 
committees. Many of their recommendations are seemingly 
of minor importance because of the small items considered 
but when the immensity of our railroad systems is also 
considered, these little savings, where made, run into enor- 
mous sums of money. 

One of a supervisor’s chief worries is to so handle his 
department that the minimum of waste and the maximum 
of economy is effected, thus avoiding the criticism of general 
officers who seemingly all are specialists on these subjects 
and it is surprising to note how small an article of usable 
material they can find in the scrap pile, and how quickly 
they can notice an inefficient operation. 

The employees of our railroads numbered 1,879,770 in 
1923 according to a report of the Interstate Commerce Com- 
mission, and if the true critical situation of the railroads 
could be brought to their attention in a way in which all of 
them could comprehend, there is no question but that much 
of the unrest and dissatisfaction which now prevails among 
them would be dissipated, and they would become a mighty 
factor in forcing the repeal of restrictive legislation, and 
the enactment of constructive or helpful legislation. Presi- 
dent Markham of the Illinois Central is doing a great work 
along this line by publishing in various newspapers from 
time to time facts and figures, worded and compiled in such 
a manner, as should be readily understood by all who can 
read, and he invariably ends his articles by inviting con- 
structive criticism and suggestions. 

If more railroad officers and executives were to follow his 
example, if the government through the Interstate Commerce 
Commission were to challenge and deny charges made that 
their figures are in error, and if the country could be covered 
by as many forceful speakers, possessed of authentic and 
incontrovertible facts and figures exposing the misrepresenta- 
tion which puts the railroads in a false position before the 
public, a wonderful change in conditions would soon be 
brought about. As a whole, we are a nation composed of 
fair minded people, but unfortunately at times it takes some 
terrible calamity to awaken us to an impossible condition 
we have allowed to obtain through indifference, and lack of 
interest. It is to be hoped that the public will awaken to 
an understanding of the railroad situation before it is too 
late. The members of this organization should possess them- 
selves of all available data which can be authenticated be- 
vond doubt and, by refutation of erroneous and hurtful 
charges, try and bring about a better understanding of real 
conditions as they truly exist on the part of our fellow em- 
plovees. 

Every railroad emplovee knows of the retrenchments that 
have been made in order that a reasonable financial showing 
could be made. He knows this because of lay-offs, shut- 
downs, explanations to him as to why certain tools or equip- 
ment has not been furnished, by the number of locomotives 
that are tied up through the fewer number of trains run, 
etc., and it would seem that it should not be hard to bring 
him to a true understanding of conditions. 

I trust that our members will not understand this message 
as having political significance beyond my sincere interest 
in the railroad’s welfare as I have no desire nor right, under 
our constitution to indicate political preferences in our pro- 
ceedings. 1 have only touched briefly on a few of many 
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pertinent facts of the present which will become aggravated 
if the near future does not bring relief. 

Instead of condemnation surely much credit is due stock 
holders and executives for maintaining a struggle against 
odds which seem hopeless and may they soon by reason of 
right, prevail over prejudice and be permitted to operate 
their roads with as fair a financial return as any other 
essential industry. Our part in the struggle must be to 
exercise our mechanical and executive ability to the utmost 
and make for the ultimate in efficiency. 


Better Terminals versus More 
Locomotives 
By L. G. Plant 


Assistant to the President, National Boiler Washing Company, 
Chicago 


HE design, operation and maintenance of motive 
T power should be governed so far as possible by four 
fundamental objectives: first, dependable design and 
reliable operation; second, efficiency in operating cost and 
capacity; third, maximum output of the most efficient motive 
power units; fourth, economy in the maintenance of locomo- 
tives in a dependable, efficient and productive condition. 

Dependable power has always been regarded as the most 
vital requirement upon the motive power department. The 
consequences of a failure on the road are such that in loco- 
motive construction and subsequent maintenance, operating 
reliability is the first consideration. No feature in design 
however efficient, nor maintenance practice however eco- 
nomical will ever be tolerated on American railroads if it 
impairs the ability of the locomotive to “get over the road.” 
Those who have sought to improve motive power efficiency by 
the application of auxiliary devices have found that they 
must first provide equipment that can be depended upon to 
function reliably. 

No saving in the cost of operating locomotive shops and 
terminals will justify engine failures resulting from too rigid 
economy in their maintenance. Nor can the time that loco- 
motives are available for service be increased at the expense 
of time actually required for maintaining these locomotives 
in a dependable operating condition. Any permanent im- 
provement in locomotive output must be based upon sound 
operating methods and better facilities for maintaining motive 
power in a servicable condition. 

Next to reliability in locomotive operation comes efficiency. 
Locomotive efficiency implies more than a relation between 
output and the fuel consumed; it includes capacity, both 
in respect to the investment involved and the size and weight 
of the locomotive itself. Efficiency in locomotive design and 
condition is the next most important requirement upon the 
motive power department. | 


Operate Most Economical Units 


Maximum efficiency in locomotive performance cannot be 
realized without obtaining the maximum output from in- 
dividual locomotives. Locomotive operation should always 
be concentrated upon the most efficient units and the maxi- 
mum output continually secured from these locomotives so 
that the less efficient units can be stored. This practice is 
an important cause contributing to the substantial reduction 
in unit operating costs that have been registered by a number 
of railroads in recent years. 

Compare, for example, the situation on the Union Pacific 
in March, 1924, with January, 1920. The gross freight ton- 
mileage, excluding weight of locomotive and tender, was 
1,629,127 in March, 1924, and 1,624,860 in January, 1920. 
slightly higher in March, 1924, but the volume of freight 
traffic or amount of work performed by motive power in this 
class of service is sufficiently similar to afford a good basis 
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for comparison. In January, 1920, the Union Pacific had 
an average of 371 serviceable freight locomotives, of which 
only 5 were stored. In March, 1924, this road reported an 
average of 459 serviceable freight locomotives on line but 
184 of these locomotives were stored. In other words, the 
Union Pacific produced practically the same ton-mileage in 
March, 1924, with an average of 275 locomotives in freight 
service that it produced in January four years ago with 365 
locomotives in this service. 

It is evident that the Union Pacific could not have effected 
this large increase in the output of each individual freight 
power unit without the acquisition of more powerful and 
efficient freight locomotives. 
along with the addition of these new locomotives, the railroad 
has pursued a systematic policy of storing the less efficient 
locomotives so that the average productive time of each 
locomotive in freight service is practically as high as it was 
when the number of locomotives available for service was 
considerably less. The Union Pacific could not have achieved 
its present state of operating efficiency with all its new 
motive power in use had it also retained the less efficient 
locomotives in service and allowed the average output of all 
freight locomotives to decline. 


Too Many Locomotives—Too Few Terminal Facilities 


There is a fixed “overhead” expense attached to every 
locomotive that continues whether the locomotive is in opera- 
tion or idle. This “overhead” expense increases or drops 
with a decrease or rise in the traffic volume and can only be 
controlled through a policy governing the purchase of loco- 
motives. Where increases in freight traffic have been met 
by increasing the average output of the locomotives in this 
service instead of placing proportionally large orders for 
additional motive power to handle the business, this policy 
has reduced the “overhead” expense for each locomotive 
owned. Conversely, there is no greater incentive toward 
increasing the individual output of locomotives owned than 
an actual shortage of power and some of the best examples 
of what can actually be accomplished in the utilization of 
motive power are afforded by these railroads on which motive 
power purchases have been restricted as a matter of policy 
or financial necessity. 

The president of a locomotive company was recently 
quoted as having stated that there were too many locomotives 
in this country. This has no serious bearing upon the busi- 
ness of the locomotive manufacturers which is primarily 
that of replacing worn out and inefficient units with modern 
motive power that will save more than enough in operating 
costs to absorb depreciation and pay interest on the invest- 
ment. But this statement is literally substantiated by a 
study of the actual situation that clearly indicates a greater 
need generally for expenditures upon locomotive terminals 
and other facilities for increasing the earning power of exist- 
ing locomotives than for the purchase of additional motive 
power. 

The greatest obstacle to this policy lies in the relative 
difficulty of obtaining funds for improvements to mortgaged 
property in comparison with the ease with which money can 
be secured for the purchase of locomotives through the sale 
of equipment trust obligations. A solution to this difficulty 
is found in the rental of improved terminal facilities from 
contractors who are able to install and finance these improve- 
ments on this basis. 

The problem of increasing the individual output of loco- 
motives has acquired added importance with recent increases 
in the cost of motive power. ‘The modern locomotive can, in 
reality, be regarded as a seventy-five or one hundred thousand 
dollar power plant. What would we be obliged to pay for 
electric current in any city, if supplied by three separate 
power plants each operating an average of less than eight 
hours out of twenty-four? To make this parallel complete, 
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let us assume that the fires under the stationary boilers are 
dumped after each run. 

This is substantially the condition applying to the aver- 
age locomotive, which can be considered a self-contained 
power plant on wheels. It is possible that if these three 
power plants were each “assigned” to an individual crew, 
that these men would take a greater personal interest in 
their “assigned” power plant, would cultivate more flower 
beds surrounding the building, keep the brass railings 
polished somewhat brighter and perhaps reduce the main- 
tenance cost to some extent. But it is apparent that both 
the operating and investment expense of such an arrange- 
ment would increase the cost of electric current to a figure 
that would not be tolerated in any community. 

The same economic laws that govern the cost of electric 
current generated in a stationary power plant also control 
the cost of tractive force at the draw-bar of the locomotive. 
But the conditions under which locomotives are operated 
make it impossible for them to maintain continuous service, 
at least without radical changes in design and vastly im- 
proved terminal facilities. ‘The rack and wear of running 
over uneven roadbeds and the intense rates of evaporation 
in locomotive boilers necessitate withdrawal from service 
for periodic shoppings. 

But with all the limitations under which locomotives are 
required to operate, an opportunity exists on nearly every 
railroad for deriving a higher return upon its investment 
in motive power by reducing the non-productive time of 
locomotives. This is the time that locomotives are not 
actually in operation on the road and is called non-produc- 
tive because a road locomotive cannot earn any revenue 
for the railroad when it is standing at a terminal or in a 
shop. A portion of the time now spent in terminals and 
shops is unavoidable but a comparison of locomotive per- 
formance on various railroads shows such discrepancies in the 
average non-productive time of locomotives as to suggest that 
with the necessary facilities a considerable improvement in 
the utilization of locomotives could be effected by a number 
of railroads. 

The American Railway Association now has a committee 
including both operating and mechanical department officials 
who have been appointed to deal with the problem of loco- 
motive utilization. A sub-committee is already at work on 
a study of the situation on various railroads with respect to 
this problem. An analysis of the methods and facilities on 
these roads will point the way to a substantial reduction in 
the non-productive time of locomotives but the subject should 
always be viewed broadly. The analysis might otherwise 
become so detailed as to obscure the real issue. 


Locomotive Output Both an Operating and 
Mechanical Problem 


The question of which department is responsible for a 
terminal delay is not of such consequence as the magnitude 
of the delay itself. Attempts to register the proportion of 
terminal detention for which the operating and mechanicat 
departments are separately responsible usually degenerate 
into a futile effort to see which department is most success- 
ful at “passing the buck.” The important thing is to keep 
the most efficient power in operation as much of the time as 
possible and this is an objective in which both departments 
are jointly concerned. 

There are a number of admirable methods for improving 
locomotive utilization which the work of the American Rail- 
way Association’s Committee will emphasize. The most 
widely advertised practice is the recent extension of loco- 
motive runs. The inauguration of “Main-Trackers” or the 
continuous operation of freight trains through congested 
terminals without changing locomotives has undoubtedly 
contributed to the relatively high percentage of time the 
freight locomotives are in service on the Baltimore & Ohio. 
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Another railroad arbitrarily requires its division officials 
to store a certain number of serviceable locomotives as soon 
as the average locomotive mileage for the division falls 
below a standard value. 

Locomotive terminal and shop facilities, however, are 
the determining factors in respect to locomotive utilization 
and any comprehensive analysis of this problem must take 
these facilities into account. The effect of maintenance 
facilities upon the earning power of locomotives is more 
evident in the design of terminals than in the equipment 
of large shops. Locomotive terminal facilities not only gov- 
ern the length of time that locomotives must be held out of 
service between each run but, with adequate equipment for 


current running repair work at the terminal, the length of . 


time between heavy repairs for which the locomotive must 
be sent to the general shop can be materially lengthened. 


Efficiency and Output More Important Than 
- Repair Costs 


It has been contended that the cost of making rene at 
a number of terminals is generally higher than if this same 
work were concentrated at a large shop. But if the time 
that locomotives are available for service can thus be in- 
creased, the value of their additional earning ability should 
be weighed against the higher repair costs involved in making 
repairs at terminals. Reliability and efficiency in operation 
are also factors which take precedence over the cost of repairs 
provided this is not excessive. 


good both from the standpoint of operating efficiency and 
the utilization of motive power, is systematically making 
running repairs to locomotives each month coincident with 
monthly boiler inspection and washout. 

The necessity for better locomotive utilization will compel 
improved locomotive terminal facilities that are designed for 
turning locomotives more rapidly and equipped for reducing 
the time required for current maintenance and repairs to 
locomotives. The locomotive terminal should no longer be 
regarded as a mere shelter for locomotives at the end of the 
run, means for turning these locomotives and for supplying 
them with fuel, sand and water. By increasing the output 
of the most efficient locomotives, the terminal can contribute 
indirectly, but none the less effectively to locomotive effi- 
ciency. There is also a direct economy resulting from 
improved terminal facilities and some types of terminal 
equipment can be classed as direct fuel savers, comparable in 
their effect to any of the numerous economy devices now 
being applied to locomotives. But in contrast with locomo- 
tive appliances, terminal equipment tends to reduce rather 
than increase locomotive maintenance costs. 

No single terminal device has a more direct effect upon 
locomotive utilization or has greater possibilities for im- 
proving the efficiency and capacity of locomotive operation 
than equipment for washing and refilling locomotive boilers 
with hot water together with a recent development of this 
system which provides for steaming up locomotives by the 
direct injection of steam and hot water. This will enable 
large locomotives to be filled and steamed up in approxi- 
mately half an hour and also makes it possible to generate 
a working steam pressure before the fire is lighted. 

Economy in the maintenance ‘of locomotives has been 
referred to as the fourth objective although it is generally re- 
garded as the first and most definite requirement upon the 
motive power department. In fact, the mechanical organiza- 
tion is often controlled entirely from a cost standpoint. This 
would not be so objectionable if a more logical unit than 
locomotive miles were applied to maintenance costs. 

Ten years ago, it is recalled that only one railroad in 
the southeast and but few roads in other parts of the country 
computed fuel consumption upon a gross ton-mile basis in 
freight service. Fuel was then recorded upon a train-mile 
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It is reported that one rail- 
road on which the ‘locomotive performance is particularly 
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basis without regard to whether the ‘figures applied to a 
3,000-ton main line freight or a branch line local. All rail- 
roads now report fuel used in freight service upon a gross 
ton-mile basis and passenger fuel consumption upon a car- 
mile basis. But the statisticians still persist in basing main- 
tenance costs upon the locomotive mile without regard to 
whether the costs apply to an eight-wheel ““Tea-Kettle” on a 
regular branch line run or to a modern Mikado in a main- 
line pool. Unlike other necessary improvements, intelligent 
accounting does not require a large expenditure. “True econo- 
my in locomotive maintenance cannot be achieved until the 
expenditures for this purpose are judged by a proper 
standard. 


Labor Saving Devices 


A drop pit jack with a hydraulic pump is illustrated. 
The pump was made from an old worn out 9% in. air 
pump by substituting a piece of steel tubing, and two check 
valves for the air cylinder. This pump is located on a 
post and the discharge line is connected to each stall of the 
drop pit by suitable fittings. The water intake is connected 
to the enginehouse washout line. The pump is operated 
at the post. .This, you can readily see, eliminates the 
hazardous condition of operating the drop pit jack down 
under the wheels. It also eliminates’ the laborious work 
of pumping the drop pit jack with a lever. Two men can 


easily do the work of four men and a great saving of time 
will be made, both in applying wheels, or removing wheels 


Drop Pit Jack Operated by Hydraulic Pump 


from an engine. We have a record time of wheeling a six 
wheel switch engine in 17 minutes. This time includes 
removing the covering from the drop pit before wheeling 
and covering it after the engine is wheeled: This arrange- 
ment does not necessitate the removal of the lever attachment 
of the drop pit jack, so that it can be operated in the ordinary 
way if so desired. 


Portable Tire Heater 


A portable tire heater was made with two pair of truck 
wheels, an auxiliary reservoir, some sheet iron, pipe fittings 
and valves. 

It is very easily constructed, the principal feature being 
a pre-heating or atomizing chamber. The fuel oil 1s 
thoroughly vaporized to a gas in this chamber and it then 
passes to the hoop burner around the tire in a highly com- 
bustible form which results in an intense white heat being 
forced against the tire. As you will notice by referring to 
the photograph, which was taken while in operation, there 
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is no smoke or unburnt gases escaping from the burner. 
The burner is easily operated, does not require a skilful 
operator and will heat a tire 68 in. in diameter, 3% in. 


Portable Tire Heater Which Has Given Effective Service 


thick in 10 to 12 minutes. Also it is absolutely safe to 
operate, there being no danger of explosion. 


Universal Roller Support for Heavy Work 


A universal roller support for supporting heavy work 
such as locomotive frames, etc., while being machined on 
| a slotter is shown in the drawing. This device consists 
of a wooden horse, equipped with adjusting screws on the 
legs for adjusting for proper height, a channel iron that 
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Universal Roller Support for Heavy Work 


is used as a track for the wheels to roll in, and a piece of 
steel tubing that acts as a roller. By reférring to the sketch, 
it can be seen that the support works in two directions 
which gives the slotter operator free use of his table for 
any motion that may be necessary in performing his work, 
consequently saving a great deal of time for machining any 
heavy work. 


Machine for Grinding Cylinder Head Joints 


Another drawing shows a machine for grinding cylinder 
head joints. This device is very simple and costs very little 
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to construct. It consists principally of two gears, ratio 3 
to 1, a crank and a connecting rod and is operated with an 
ordinary air motor. The cylinder head is held in place 
with a rod through the center with the tension of a brake 
cylinder release spring. An air motor operates the gear train 
and by means of a connecting rod. The crank arm gives 
a reciprocating rotary motion to the cylinder head. This 
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Machine for Grinding Cylinder Head Joints 


machine is a great time saver for the reason that after it is 
set up, it requires little or no attention of the machinist 
until the joint is ground. Therefore, he can carry on his 
other work while the machine is in operation. I have seen 
a 9/4 in. air pump used to operate a cylinder head grinder 
but this gear arrangement, using an air motor, is more 
economical because it does not use as much air to operate 
and is much faster. 


Device for Lapping in Piston Rings and Slide Valves 
in Triple Valves 

A device for lapping in piston rings and slide valves in 

triple valves is also illustrated. It is simple of construction 


as can be seen from the sketch and results in a great saving 
of time from the fact that, after it has started lapping, 
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Device for Lapping in Triple Valve Piston Rings 


it requires no attention from the operator, who can be pre- 
paring the next triple for the lapping operation. Also, this 
machine does a much better job than is possible to do by 
hand. 

The development of labor saving devices should have the 
same consideration as is given by the organization to the out- 
put of the shop. The supervision has learned that it pays to 
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organize a department where labor saving devices as sug- 
gested can be experimented with and made up ready for use, 
such as, air clamps and vises on drill presses, jigs and fix- 
tures for holding various castings and forgings while per- 
forming, drilling, shaping or planing operations, where gages 


Made from std 1C 
locomotive coupler 
pocket 
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two head stocks and a screw clamp. The head stocks are 
very similar to a lathe tail stock and were made from two 
scrap coupler pocket castings. The forged rods are drilled 
and reamed for 75 degree lathe center. Then all that is 
necessary to set these rods up for machining, is to put them 
on these centers and tighten up on the screw holding device 
in the center of the rod which will prevent any vibration 
and holds the rod rigid. This device cuts the machining 
time in half for the reason that the rod is so easily changed 
from one position to another by simply loosening the centers 
and holding device and swinging the rod over to next position 
without cleaning up the table. As shown in the photograph, 


| 
This Chucking Arrangement is a Great Time Saver in Machining Main and Side Rods 


can be made and used for standard articles that are manu- 
factured instead of calipers, gang tools and special taps and 
cutters, forming tools, special hammer dies, and a similar 
class of tools. 

The money expended on a labor saving device should be 
governed by the number of articles or the amount of work 
to be done. In large shops it pays to expend a large amount 
of money on a labor saving device on account of the large 
amount of work, whereas in a small shop it would not pay 
to expend as large an amount of money. 

It may happen that a suggestion is tried out and found to 
be impracticable and those making the suggestion become 
discouraged but is it not better to encourage the initiative 
of the organization with respect to the development of labor 
saving devices in shop organization so the work can be facili- 
tated than to continue systems in the shop that close the 
door to progress. There is no end to the advancement and 
the savings which can be made by the organization who are 
always putting forth new ideas in connection with their work. 

This report was read by F. W. Lauer, Illinois Central, 
chairman. 


Chucking Apparatus for Holding Main Rods on Slab 


Milling Machine 


A chucking or holding apparatus for holding main side 
rods on a slab milling machine, while being machined is 
shown in two of the illustrations. This device consists of 


the ends of the rod may be supported by blocking up from the 
table, which relieves the centers from the cutting strain. 
These supports, however, do not interfere with the rapid 
realinement of the forging when changing from one face to 


Close-Up View of One End of Chuck for Holding Rods 


another. The drawing shown gives a clear understanding as 
to how the device is fastened on the bed of the milling 
machine. 


Ten-Wheel Switcher, Tractive Effort 78,200 Ib., Built for the Alabama & Vicksburg by the Baldwin Locomotive Works 
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Electric Cinder Handling Equipment 


HE economy of modern cinder handling equipment 
as compared with earlier methods of disposal is 
shown in a striking manner by a study of a Roberts 
& Schaefer N. & W. electric type installation which has 
just been made by the A. C. Nielsen Company, an inde- 
pendent engineering organization of Chicago, in co-operation 
with the railway on whose line the plant is located. This 


This Plant Handles the Ashes from 24 Locomotives Each Day 


railroad does a freight business exclusively, and serves as 
a connecting road for several other lines. Years ago the 
ashes from the locomotives were removed in wheelbarrows, 
this expensive process being later replaced by a locomotive 
crane, which took the ashes from a pit beneath the track. 
While the crane effected a considerable saving, it was felt 
that the cost could be still further reduced. Satisfactory ex- 
perience with two Roberts & Schaefer coal handling plants 
led to an investigation of the N. & W. type electric cinder 
plant made by the same company. This investigation indi- 
cated a large possible saving over the crane method. 


The cinder plant was installed in the summer of 1923. 
It handles the ashes from 24 locomotives regularly, and 


does considerable work for other engines as well. As the fire 
SUMMARY OF Costs AND SAVINGS 
Cost of cperating electric cinder plant: 
Depreciation—$8,828.56 (20 years’ life)............... Seine $441.43 
21 $8,828.56 x .06 
“Average interest at 6 per cent ae aaa eer tee 278.10 
Allowance for repairs and maintenance.........ooooooooo.o».. 100.00 
Fixed cost per year............ ES ei $819.53 
Fixed cost for 8 months—$819.53 x aa Ea rey $546.35 
Poweft sica dada ca ins 158.12 
Direct labor” siria a cies dedos 1,042.80 
Supervision 2 al EAS a 260.76 
Total cost for 8 montbS..........o.ooooooooo.o.... AE $2,008.03 
Tons Dandled. ibi id 3,570 
pa $2,008.03 iè 
ost r ton — da. .«<....e.. eo. 2 6060000000008 ... o . 2 
di 3,570 : 
Operating ccst at full capacity: 
Fixed cost per year, present basi8.........cccccccccccccces ` $819.43 
Additional repair allowance ........ cece cece tec ccecercece 200.00 
Fixed cost per year, at maximum capacity............. sia ais $1,019.43 
Fixed cost per day, $1,019.43 (300 days) ................. Sas $3.40 
Power, 100 tons at $.0443 per ton (present cost).......... sv 4.43 
Labor, 24 hours, at $544. 2 0 «co 08s os We ae ees bs oe rc wees 10.56 
Supervision vg amaia a O CE NER Ra REN OWES Mee 1.30 
Cost per da ia A endowed was $19.69 
$19.69 
Cost per ton ———= ocoooooononcomoccronrorornssrrnros. $.197 
100 
Savings of electric cinder plant over locomotive crane: 
Cost per ton, locomotive crane............ A Seow $1.160 
Cost per ton, cinder plant..........oooooocmoomoorooooos+ooo.oo 562 
Net saving per tons i200 ars wean tion ens 's Canine os $.598 
Net saving for 8 months, $5.98 x 3,570 tonS...........o.o.o... 2,134.86 
12 
Corresponding net saving per year, $2,134.86 x ——— .......... 3,202.29 
8 
Net annual return on investment..........ccccccceccecccvees 36% 


The electric cinder plant pays for itself in less than 3 years. 
Savings of electric cinder plant over hand method: 


cave ene: Gun es 
Net- saving pér ton sess auc ter nd cites ad $1,438 
Net saving for 8 months, $1.438 x 3,570 tonS................ $5,133.66 
Corresponding net saving per year, $5,133.66 x = ds 7,700.49 


The cinder plant pays for itself in less than 14 months. 


*Allowing for interest earned by depreciation reserve. 


is cleaned, the ashes are dumped into a hopper beneath the 
track, and from there they drop into a skip car having a 
capacity of 80 cu. ft. This car is hoisted on an inclined 
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track by means of a 15-hp. electric motor, and discharges 
into a standard railway car on an adjacent track. 

During the eight months that this plant has been in serv- 
ice, repairs have amounted to $58.95, a large part of which 
was for electrical alterations not strictly chargeable to this 
account. The plant is expected to last 20 years and charges 
for depreciation are on that basis. Adding interest at six 
per cent, and including an allowance of $100 per year for 
repairs and maintenance, which allows for an increase with 
age, the total annual fixed cost is $819.53. Prorated for 
eight months, this amounts to $546.35. 

Power for the same period cost $158.12, or about $0.0443 
per ton of ashes handled. Supervision cost $260.76 and 
labor amounted to $1,042.80, which is about equal to 10 
hours a day for one man. The plant is in use during three 
shifts daily, but it does not occupy the full time of a man. 
The total cost for the period of eight months was $2,008.03, 
which for the 3,570 tons handled, amounts to $0.562 a ton 
of cinders. This cost will be decreased when the plant is 
given more work. To date, it has handled only about 18 tons 
of cinders a day, and since it can handle 100 tons, it has been 
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operating at only about 18 per cent of full capacity. On 
some days, however, 50 locomotives have been cleaned, which 
means about 63 tons of ashes or 63 per cent of the capacity. 
The capacity of the plant it not limited by the size and speed 
of the skip, but by the time required to clean the locomotive 
fires, between 12 and 15 minutes being required for each 
locomotive. As shown on the accompanying cost sheet, the 
cost when operating at full capacity will be $0.197 a ton. 

The cinder plant has effected an appreciable saving com- 
pared with the locomotive crane. When the crane was 
abandoned the cost was averaging $1.16 a ton. Since the 
new plant does the work at a cost of only $0.562 a ton, the 
net saving is $0.598 a ton, which amounted to $2,134.86 
for the eight months’ period. This is equivalent to $3,- 
202.29 a year, which is a net annual return of 36 per cent 
on the investment. In other words, the cinder plant will 
repay its cost in less than three years and as the amount of 
work increases, the savings will be even larger. 

The hand method cost about $2 a ton in comparison with 
which the cost is reduced to $1.438 a ton, or $7,700.49 an- 
nually. This will pay for the plant in less than 14 months. 


Bridgeport Heavy Duty Face Grinder 


N the recent development of heavy duty face grinders the 
| Bridgeport Safety Emery Wheel Company, Bridgeport, 
Conn., has brought out a new and improved machine 
which is particularly adapted to railroad shop work such as 
the grinding of leccmotive guides. This machine, known as 


Operation is assured, and its compact design permits the use 
of a minimum of floor space. 

The use of the 14-section 32-in. grinding wheel provides 
a grinder with many advantages and economies because of 
the fact that the abrasive sections are adjustable so as to be 


Heavy Duty Face Grinder Particularly Adapted to the Finishing of Locomotive Guides 


the type 84 T. S., is of extremely durable construction 
throughout, and is designed to take the heaviest cuts with- 
out undue vibration. The drives throughout are positive as 
all belting has been eliminated. The general arrangement 
of the grinder is such that complete control and ease of 


taken up as they wear, are easily renewed and the space 
between the sections forms channels for carrying away the 
grinding refuse so that the cutting faces do not foul. The 
sectional arrangement also tends to provide a means for the 
cooling agent to penetrate to the cutting points and carry 
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away the generated heat more rapidly than with a solid wheel. 

The spindle is heavy and is carried on ball bearings which 
resist all radial and thrust loads in each direction. Power 
is provided by means of a directly connected motor mounted 
above the spindle, and the water pump is driven as an in- 
dividual unit by a separate motor. 

It has been found that on this class of grinder it is neces- 
sary that the operator be able to control the machine from 
either the front or back. On this machine the operator is 
able to start, stop or reverse the carriage, as well as to con- 
trol the speed, feed and flow of water from either position. 

A graduated arc indicates the amount of swivel of the 
grinding head, which may be set for concave grinding by 
means of a hand wheel. An automatice feeding arrange- 
ment is provided which, together with a large range of work 
table speeds, makes possible the production of high quality 
work within limits of .0005 in. Specially designed settling 
tanks and a high capacity water pump assure an abundant 
supply of clean cool water on the work at all times. This 
grinder is regularly made in four table lengths from 66 in. 
to 140 in. with a width of 20 in. and can, if desired, be 
equipped with a magnetic chuck. 
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Bridgeport Grinder Showing Directly Connected Motor Mounted 
Above the Spindle 


Heavy Duty Drilling Machine 


pacity of 5 in. in solid steel, made possible by its 
rigidity of design, has been placed’ on the market by 
The Foote-Burt Company, Cleveland, Ohio. Some of the 


A DRILLING machine which has a rated drilling ca- 


The Head Unit, Containing All Mechanism, Can Be Detached from 
the Upright of This Foot-Burt Drili 


outstanding features of the machine are that the head unit 
can be entirely detached from the upright and that the speed 
changes can be easily obtained through a sliding gear ar- 
rangement. | 

The head of the machine is bolted to the face of the up- 


right, so that the bolts are in shear instead of in tension. 
This assists in giving unusual strength to the head and up- 
right construction, and tends to prevent any deflection at the 
point of the drill through additional rigidity secured with 
this arrangement. 

This is a feature which is essential for production work. 

Another interesting feature is that the head unit can be 
entirely detached from the upright, as the entire mechanism 
of the machine is contained in the head proper. This: con- 
struction provides for a pump lubrication system, thereby 
eliminating the necessity of hand oiling. It also permits 
the removal of the complete head without disturbing the 
balance of the machine. This is particularly important 
when a number of these machines are used close together, 
as it is possible to remove the head holding bolts, and by 
hooking the crane to the top of the head, lift it from the 
balance of the machine without interfering in any way what- 
ever with the machines in its vicinity. 

The speed changes are obtained through a sliding gear 
arrangement similar to that used in the modern automobile 
transmission. Nine speed changes are easily obtained by 
manipulating the speed change levers. By transposing one 
set of pick-off gears, a total of eighteen feed changes can be 
secured. Steel gears are used throughout. With the excep. 
tion of the sliding gears, which are stub-toothed, spiral gears 
are used, including spiral bevel gears for the main drive of 
the machine. With only one exception roller bearings are 
used throughout the machine, which reduce frictional wear 
to a minimum. The spindle bearing is of a high grade 
bronze. 

Some of the general specifications are as follows: The 
distance of the nose of the spindle to the top of the plain 
table is 35 in.; the distance of the center of the spindle to 
the face of the column is 18 in.; the diameter of the spindle 
bearing in the sleeve is 3 in.; the diameter of the spindle 
nose is 5 in.; the spindle is equipped with a No. 6 Morse 
taper; the working surface of the plain table is 24 in. by 
24 in.; the table vertical adjustment is 18 in.; there are 18 
feed changes from .100 in. to .140 in.; nine speed changes 
from 25 to 201 r. p. m.; the net weight of the machine with 
a plain table is approximately 10,000 lb.; with the compound 
table approximately 11,000 Ib. 
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Baker No. 24 Cam Feed Drilling and Boring Machine 


handling medium heavy work has been put on the 

market by the Baker Brothers, Inc., Toledo, Ohio. It 
is especially adapted to facing work, as the cams are de- 
signed to face to the required depth, then have a long enough 
dwell to completely clean up the surface, after which the 
spindle is quickly withdrawn. In like manner intermittent 
drilling can be done, the cam giving a rapid advance auto- 
matically between the holes that are to be bored or drilled. 
The operator has both hands free at all times for the re- 
moval and the chucking of work. 

The machine is simple and is ruggedly constructed. The 
gears and ball bearings are made of alloy steel. It is also 
built with a circular full automatic indexing table. It can 
be furnished with a single or a double spindle. The one 
illustrated is a two-spindle machine for boring connecting 
rods. The one-spindle machine is adjustable vertically to 
take care of tool grinding. 

The following specifications give an idea of the size and 
capacity of the machine. The capacity of a single spindle 
using a high speed drill working in solid steel is 114 in. per 
minute. The capacity is proportionate in boring or multiple 
operations. The spindle has a No. 4 Morse taper. The dis- 
tance of the center of the spindle to the face of the lower 
frame is 10 in. The floor space required when driven by a 
belt is 28 in. by 36 in., and when arranged for motor drive 
27 in. by 57 in. The maximum distance of the end of the 
spindle in its highest position to the table is 22 in. The 
size of the finished surface plain table is 15 in. by 16 in. 
The weight of the belt-driven machine is 2,550 lb. The 
feeds and speeds are furnished special for each machine. 
One set of cams is included as standard equipment with 
each machine. | 


A CAM feed drilling and boring machine suitable for 


A Two Spindle installation for Boring Connecting Rods Having 
One Spindle Adjustable Vertically to Take Care of Tool Grinding 


Combination Punch and Bar Cutter 


repair work, such as a locomotive repair shop where 


G ioe features of importance for the shop engaged in 
but few of the operations are standardized, are included 


Buffalo Forge Punch and Bar Cutter Adaptabie to Railroad Shop 
Use 


in a new series of five sizes of combination punch, shear 
and special bar cutter machines manufactured by the Buffalo 
Forge Company, Buffalo, N. Y. 


The principal feature, which makes these machines espe 
cially adaptable for repair work, is the universal bar cutter 
arrangement. This is so designed and constructed that it 
can: be used for rounds, squares, angles, flats and tees with- 
out changing knives. Constituting a part of this section but 
separate from it, are the knives used for cutting channels and 
I-beams and other rolled pieces requiring openings of thi: 
shape. These latter, however, are not universal and a special 
knife 1s required for each size channel and I-beam used 
Of importance when a considerable amount of punching i: 
required in the shop, is the arrangement whereby the knife 
on the shear end of the machine can be removed and 
punching tools inserted in its place. In this manner bod 
ends of the machine can be used for punching purpose 
simultaneously. The shearing arrangement here is different 
than that on the standard punch, bar and shear machine 
manufactured by this company. Placement of the shear knife 
at right angles to the frame necessarily limits the width tha! 
can be sheared to the depth of the throat. On the standar 
machines, however, the knife can be placed parallel to th: 
frame and therefore no limit is placed on the width of plate 
which can be sheared. 

These machines are built with steel gearing throughw: 
and with nickel-steel pinions. Because of their greater 
strength, the new steel gears can be made smaller, thereby sar- 
ing in weight and space requirements. The machines are 1 
equipped with a mitering arrangement for angle sections 
All bearings, in addition to being bronze lined, have ampk 
provision for oiling. The flywheel bearings are ring oiled. 
while the plungers are lubricated by means of oil grooves 
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The method of drive may be either by pulley or by motor. 
The punch with these machines is provided with a gag, 
making it semi-floating; engagement can be made either by 
a handle or a foot treadle. Stops for shearing angles are 
adjustable to any degree desired. The frame construction 
is of armor plate. 
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The punching capacity of the new series machines ranges 
from 1 in. by 1 in. for the smallest size to 134 in. by 11%4 
in. for the largest size. The slitting plate capacity ranges 
from 14 in. to 14% in. Other capacities such as those for | 
squares, rounds, angles, etc., have a corresponding range 
of cutting. 


Hauck Suction Type Tire Heater 


A TIRE heater made in two halves which can be placed 
A on the tire without dismantling the driving gear of 
the locomotive has recently been put on the market 

by the Hauck Manufacturing Company, Brooklyn, N. Y. 
The illustration shows the device placed on a tire which is 


Suction Type Tire Heater with Portable Mounting 


mounted on a special frame. At the top of the heater there 
is an adjustment for tightening the rings to take care of 
worn tires of a given size. The range of this adjustment 
is from one to three inches. A flexible metallic hose with 
couplings connects the ring with the heater so that it can 
be placed alongside of the track. 

The burner preheats the compressed air from the supply 
line while it is passing through the heating coil in the fire 
box and then through the perforated ring on the tire. Pre- 
heating takes about two minutes. Then the oil supply 
valve at the injector is opened and vapor is emitted from 
the numerous perforations in the ring. This will ignite 
instantly by the use of a wick torch and sharp bluish-red 
flames like those of a gas burner are produced. ‘There is 
no pressure on the oil and kerosene or a light fuel oil may 
be used. : 

The steel tank is of 20 gallons capacity with a filler cup 
and strainer. The tank and the burners are connected with 
seamless copper tubing. The burner is attached to a 
standard fire-brick lined sheet steel combustion box con- 
taining a steel pipe coil. It is mounted on two 20-in. and 
one 7-in. wheels which have 2-in. faces. 


Cushman Tri-Plex Lathe Chuck 


NEW chuck has been placed on the market by the 
A Cushman Chuck Company, Hartford, Conn., which is 

claimed to be the only chuck having both universal and 
independent movement of the jaws that indicates automatic- 
ally when the jaws have found a common center. 

At the base of each jaw is a hardened chrome-nickel steel 
screw, and a hard steel thrust bearing seated in the jaw en- 
circles each screw. The screws engage steel racks beneath 
them, and the lower surfaces of the racks mesh in a scroll. 
When the scroll is revolved by a pinion gear, all the racks 
are carried concentrically forward or back. 

The pitch of the screws carry the jaws on their racks 
exactly 1/5 in. in a full revolution. There is a V-shaped 
groove on each screw and in each jaw a spring index pin. 
As the screw is turned the index pin rides over it until it 
engages the groove. As the pin clicks into place after a full 
turn of the wrench, the operator knows he has moved the 
jaw exactly 0.2 in. The index pin will ride in and out of 
the groove without forming more than a slightly noticeable 
obstruction. 

To change the chuck from concentric to eccentric action, 
turn the screw of the jaw to be adjusted with a wrench. All 
that 1s necessary to make the chuck concentric is to turn 
each screw whose jaw has been given an eccentric position 
until the index pin clicks into the slot of the screw, observ- 
ing at the same time that the ends of all jaws are in ap- 
proximately like relationship to the same circular observa- 
tion line on the face of the chuck body. It is claimed that 
the chuck will then be concentrically true within .005 in. 
and no testing is necessary. 
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Chuck Which indicates Automatically When the Jaws 
Have Found a Common Center 
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The body of the chuck is of gray iron, of one piece and 
formed like a truss. The jaws are of steel and, in connection 
with the individual racks, are reversible. All surfaces are 
rard, and being ground to standard gage, the jaws are inter- 
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changeable with others of corresponding sizes. The thrust 
bearings are self-alining and of improved design. The 
scrolls are of steel and the pinion gears of alloy steel and 
heat treated. 


Cleveland Multiple Spindle Automatic 


HERE are certain jobs which can be profitably handled 
on an automatic single spindle machine and there are 
other operations where the demand for high rates of 

output requires the work to be produced on the multiple 
spindle type. Recognizing this fact, the Cleveland Automatic 
Machine Company, Cleveland, Ohio, has developed a four- 
spindle automatic. 

Certain features of the Cleveland Model A machine have 
been incorporated in the new multiple spindle design. This 
is notably true in the location and style of cams, etc. Asa 
result, any operator who has become accustomed to operating 
Cleveland single spindle machines will find no difficulty in 
handling the multiple spindle type. With the exception of 
threading tools, the auxiliary tooling equipment is also inter- 
changeable between the single and the multiple spindle 
machines. For companies operating both types of machines 
this not only simplifies the problem of handling tools, but also 
effects an economy through reducing investment and through 
keeping tools more constantly employed than would otherwise 
be the case. 

Special attention has been paid to'the elimination of all 
unnecessary complications of mechanical movement. As a 
result the mechanism is simple and all cams and adjustments 
have been located so that they can be easily seen and reached 
by the operator. Cams of different pitch and length can be 
used on the turret drum for handling pieces of various 
lengths. On the 7%-in. size 5 in. is the maximum milling 
length and work up to 7 in. in length can be handled where 
the milling stroke does not exceed 314 in. Where the work 
is of such a character that thre: ding is not required a simpli- 
fied machine can be furnished wi.hout threading mechanism. 

The automatic can be arranged for either single pulley 


Cleveland Four Spindle Automatic 


drive or electric motor drive. Where single pulley drive is 
employed, the pulley is 3 in. face width by 22 in. diameter 
and for the electric drive a 5 h.p. motor is employed, running 
at 1,750 r.p.m. The motor is attached by bolting a base plate 
to the bed arm of the machine, with power transmitted by a 
chain drive. | 

The spindles are driven by a center shaft which transmits 
power through hardened helical gears and seven changes of 
speed are provided by means of change gears. A new type 
of compression collar and balanced chuck operating finger are 


used. The chuck opening and closing slide is operated direct 
from the cam shaft and cams without levers, this combination 
providing a simple and efficient chucking mechanism. Each 
chuck hood is covered by an individual] cast iron guard, thus 
protecting the hoods and preventing the cutting oil from fly- 
ing when the spindles are running at high speeds. 

Two slides operate the feed tubes, which are controlled 
direct from the cam shaft and cams without any intermediate 
levers, and the camming is so arranged that the tubes are al- 


Rear View of the Cleveland Multiple Spindle Automatic 


ways picked up by the feed slide regardless of their longitudi- 
nal position. Spring action is used for feeding the stock. 
The gage stop swings up to meet the bar stock as it is fed 
outward and then drops back out of the way. Bushings are 
provided to suit the reel stock tubes according to the diameter 
of the stock that is being handled, and the reel is rotated by 
means of a driver carried on a bar attached to the rear end ot 
the spindle cylinder. 

The indexing mechanism consists of a Geneva movement 
engaging the cylinder between the spindle bearings. Locking 
is accomplished by a heavy flat wedge operated by the index- 
ing arm. A hand lever may be attached for drawing the 
wedge to rotate the spindle turret by hand while setting up 
and changing chucks. 

The first and second positions are at the front, while the 
threading and the accelerating spindles are in the rear. This 
arrangement provides the maximum convenience in setting up 
box tools. A noteworthy feature of the tool turret arrange- 
ment is the provision of an independent tool spindle in the 
fourth position. By means of this arrangement, any tooling 
operation may be performed and completed in this position 
before the other tools have completed their work. The feed of 
this independent spindle may be accelerated or reduced to 
more or less than twice that of the tool turret, thus reaming or 
finish-turning the total length of work covered by the first and 
second position tools and receding from the work before the 
other tools have reached the ends of their cutting strokes and 
without delaying the operation of the cut-off tool. 

Three cross slides are provided as regular equipment for 
the performance of rough and finish forming operations in- 
stead of the double deck posts which are commonly used: 
there is a fourth slide which may he used as a special attach- 
ment where it is required. The spindle cylinder is provided 
with individual cross slide stops for use on each spindle. 
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Levers are used to operate the cross slides which are short and 
strong and located where they are readily accessible for 
adjustment. Each slide has its individual cam, and can be 
moved to the work in any position. 

The cam shaft is readily accessible for setting different 
cams and at the same time out of the way of chips and cutting 
oil. 
shear off in case of any interference or overload on any of the 
cam movements and stop the tool turret and all of the cross 
slides before damage has been done. 
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A safety pin is provided in the worm wheel which will - 
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The tool turret consists of a heavy cylinder made of hard 
cast iron mounted in a turret head bearing and also sliding 
on the hardened and ground steel center tube, which is sup- 
ported in a fixed bearing back of the turret and at the opposite 
end in the spindle cylinder. .This type of turret affords a 
solid tool support. | | 

The %-in. machine has a capacity for handling round stock 
up to 74 in. diameter, hexagon stock up to 34 in. and square 
stock up to 54 in. The floor space occupied is 36 in. by 96 
in. and the weight of the machine is 4,700 1b. 


Van Dorn Electric Motor 


N electric motor adaptable to production and inter- 
mittent service has been added to its family of electric 
tools by the Van Dorn Electric Tool Company, Cleve- 

land, Ohio. The armature is provided with an extra large 
shaft which runs in an oversized bearing correctly mounted. 
The steel bearing retainers are cast in the aluminum and 
provisions are made for locking the inner races to the shaft 
at both ends. The ends of the shaft are provided with felt 
washers to retain the lubricant. They are confined by steel 
washers to prevent them from getting into the bearing. An 
alloy steel thrust bearing is provided for the spindle. 

The drill is controlled by a semi-automatic switch which 
vives a quick make and break control. It is case lined 
with asbestos. The insulated motor is tested and rated to 
meet various standardization rules and is conservative in 
speed. One of the features on the drill is the strong con- 
struction of the motor housing. The new design brush 
holders are provided with a pigtail. This eliminates soldered 
connections, which makes the motor easily accessible for 
repairs. At the top of the drill are two screws which permit 
the removal of the spade handle and the top head for 
attention to the brushes and the top bearing. 

The gears are cut and hardened and assembled with 
ground fits and oversize keys. The armature pin is remov- 
able and is made from alloy steel. The teeth are formed to 
give maximum strength and smooth operation. The motor 
may be run on either alternating or direct current. 


Electric Motor Equipped with Ball Bearings and Alloy Steel Parts 
Throughout 


Duplex Locomotive Rod Boring Machines 


HE Newton Machine Tool Works of the Consolidated 

Machine Tool Corporation of America, Wilmington, 

Del., has recently redesigned and placed on the market 
a new type of heavy duty duplex locomotive rod boring 
machine. The standard machine is equipped with a plain 
table, but the machine is also made with an extended cross 
rail and auxiliary drop table at the end of the bed, which 
has a 4-in. in and out adjustment, thereby adapting the 
machine for the boring and reaming of the taper fit in 
crossheads. * 

The spindle is machined from an open-hearth hammered 
steel forging. The end of it is increased in diameter, which 
is 81 in., and is fitted with a No. 7 Morse taper hole with 
a key slot and a draft slot, in addition to a face keyway 
for driving directly at the cutting point. It is counterbal- 
anced by a ring counterweight suspended on chains. The 
spindle sleeve, which is machined from a steel forging, is 
6 1% in. outside diameter, and is fitted with bronze bushings 
and roller thrust bearings. It is provided with a rack for 
feed. Each spindle is independently operated, driven by a 
separate motor through the back gears and bronze spiral 
gear ring meshing with a hardened steel pinion which is 
fitted with roller thrust bearings and fully enclosed to run 


in oil. The bearings in the drive train are all bronze-bushed 
and all thrusts are taken up by roller bearings. 

When the machine is arranged for constant speed motor 
drive, twelve changes of speed are provided by the use of 
a six-change gear box in conjunction with a two-speed 
spindle head. Six changes of feed are obtained with an 
even ratio of pick-off gears through a six-change sliding 
gear box, which are reduced through worm and worm wheel 
and a positive hardened steel jaw-type clutch to the rack 
pinion. Additional feeds are obtainable by the use of other 
pick-off gears which are furnished as extra equipment. In 
addition to hand adjustment and power down feed to the 
spindle, power quick return is also provided through a metal 
cone friction, which is operated by the same lever that 
engages the feed, and is conveniently located on the front 
of the saddle. | 

The driving gears are either of bronze or of hardened 
steel, fully enclosed to run in oil. The feed gears are either 
bronze or steel and the essential gears are hardened and 
fully enclosed to run in oil. 

The spindle saddles are 3514 in. in length and each is 
independently adjustable for positioning by a large hand 
wheel through reduction gears and rack and pinion, at the 
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front of the head. They are rigidly clamped to the cross 
rail by a special form of binding gib adjusted by three bolts 
from the front. Taper gibs are used to compensate for wear. 
A one-inch pin extending one inch below the head, central 
with the spindle, on which is scribed a deep center line, 
facilitates the adjustment of the heads to exact centers by 
the use of either the fixed gages or trams, which are used 
for laying off the rods. 

The cross rail is a one-piece box section casting, 211% in. 
wide overall. It is bolted and dowelled to the three columns 
or uprights. The uprights are of box section, 11 in. wide 
and 3214 in. deep at the base, and are bolted and dowelled 
to each end and the center of the bed. 

Both an intermediate spindle support and a lower arbor 
support are included in the standard equipment of the 
machine. The intermediate spindle support is in the form 
of an angle plate, bolted and dowelled to the saddle and 
resting against the under side of the cross rail, and when 
the spindle is positioned it is clamped to the cross rail by 
means of bolts fitted in T-slots. A bearing having an 8)4-in. 
diameter hole in the bushing is bolted to this support and 
is adjustable vertically for varying heights of work. 

A slot is machined in the center of the table, into which 
are fitted two bushings with three-inch holes, providing 
lower supports for the boring bars which are adjustable for 
the full length of the table. The base and the table casting 
is a box section, 221% in. in height from the floor with a 
chip pan extending around both sides and the front, at the 
bottom. Inside of the base is cast a sloping wall so that 
the chips and lubricant gravitate to the front for removal. 

When the machine is equipped with a plain table, it has 
a working surface 24 in. in width, 14 ft. in length, with 
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Locomotive Rod Boring Machine Showing Construction of Spindle 
Saddle and Compactness of the Operating Mechanism 


two T-slots machined from the solid and an oil pan three 
inches wide and six inches deep, completely surrounding 


Duplex Rod Boring Machine Specially Equipped with Intermediate Support Bearings and an Auxiliary Drop Table at the End of the Bed 
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the table for draining off the lubricant. When required, an 
auxiliary work table, which facilitates the reaming of cross- 
heads, etc., can be furnished. It is a one-piece casting, 
fitted to scraped bearings on the end of the base, and has 
a four-inch adjustment at right angles to the direction of 
travel of the saddles, with provision for clamping in position. 
The cutter lubricant drains from the oil pan around the 
table into a reservoir contained within the base, from which 
it is pumped directly to each spindle by a separate pump 
with all necessary connections furnished as standard equip- 
ment. 

All operating parts, except the drive shaft on top of the 
machine and the spindle, are fully enclosed so that the 
machine will meet with the most rigid safety requirements. 


When the machine is arranged for a constant speed motor 
drive, two 15-hp. 900 r.p.m. motors are required. They are 
mounted and bolted to pads on the rear of the gear boxes, 
to which they are directly connected by gearing. When 
the machine is arranged for variable speed motor drive, two 
15-hp. 400 to 1,600 r.p.m. motors are required, which are 
mounted on the tops of the end columns and geared directly 
to the main drive shaft, thereby eliminating the gear boxes. 


Revolving Locomotive Fire Door 


LOCOMOTIVE fire-door constructed on the principle of 
a roll-top desk has been designed by Frank Matthews, 
Montreal, Canada. It is operated by its own mech- 
anism without the aid or use of air, steam or electricity, 


Locomotive Firedoor Operated by its Own Mechanism Without the 
Aid or Use of Air 
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thereby relieving the over-taxed pressure on the air pumps. 

The door is strongly and peculiarly constructed of steel 
and cannot be blown open by an internal explosion. The 
front is made of eight panels, four on either side. The in- 
side and outside panels are made of steel. The middle plate 
is made of asbestos and the whole is riveted together. This 
construction tends to make the door cool. 


The top covering and the side wings act as deflectors, 
throwing the glare down to the floor of the cab enabling the 
engineman to see his signals more clearly at night, especially 
in inclement weather. 


It is operated by a foot pedal entirely above and free 
from the deck plate, which is responsive to the slightest 
touch of the fireman’s foot; the necessary forward movement 
of the body in firing causes the door to fly open. The 
natural backward movement of the body brings the balance 
weight into action and quickly closes the door. By a 
slight pressure on the foot pedal the fireman can open the 
door any desired distance in order to observe his fire. By 
using the hand operating mechanism at the top of the door, 
E can be held at any opening desired in order to observe the 

re. 


Hisey Bench Drill Stand 


THE Hisey-Wolf Machine Co., Cincinnati, Ohio, has 
added to its list of portable tools a bench drilling stand 
equipped with a lever feed. It will hold all portable Hisey 
drilling machines up to and including the 5%-in. size. The 
illustration shows the stand supplied with the adapter re- 
quired with the !4-in. and 5/16-in. drills. 
The stand is fitted with an adjustable depth drilling stop 
which is convenient in producing duplicate work. The design 
of the stand is such that the drill can be attached without 


Bench Drill Stand with a Hand Lever Feed 


removing any part. The equipment consists of a portable 
sensitive drill press that can be operated from a lamp socket. 
A few of the specifications are as follows: length of feed, by 
means of the lever, 414 in.; maximum distance from the top 
of the base to the drill chuck, 17 in.; distance from the center 
of the drill spindle to the column, 614 in.; size of the base, 
12 in. by 11 in.; diameter of the column, 2 in.; net weight of 
the stand 90 Ib. 


GENERAL NEWS 


The Pennsylvania Railroad Club was organized on September 
16 at Indianapolis, Ind., to promote fellowship among employees 
of the Indianapolis division. The membership takes in all classes 
from gang foremen to the highest operating officers. The organiza- 
tion work has been under the direction of Paul A. Kriese, safety 
agent and publicity manager of the road. The club will meet once 
each month. 


The Safety Section of the American Railway Association 
proposes to have a Code of Safety Rules; and the Committee of 
Direction has appointed the following committee to submit a 
draft:—F. M. Metcalfe, superintendent of safety, Northern Pa- 
cic; H. A. Adams, assistant to general manager, Union Pacific; 
J. A. McNally, inspector, Wabash; M. Mckernan, superintendent 
of safety, Missouri Pacific and W. H. Elhott, signal engineer, 
New York Central (Lastern lines). 


Car Service Division Report 


The report of the Car Service Division submitted to the Board 
of Directors of the American Railway Association on September 
19, showed that on September 1, freight cars in need of repairs 
totaled 210,109, or 9.2 per cent of the number on line, compared 
with 175,327, or 7.7 per cent, on the same date last year. Of 
locomotives, 15 per cent of the number on line were in need of 
heavy repairs, compared with 14.7 per cent last year, and 1.9 
per cent awaited light repairs, compared with 1.8 per cent last 
year. 

Surplus freight cars in serviceable condition on September 1, 
totaled 231,677, compared with 66,559 on the same date last year. 


Railroad Wage Statistics for June 


The number of employees reported by Class I railroads for the 
month of June, 1924, was 1,770,565, a decrease of 163,364 or 8.4 
per cent as compared with the returns for the same month last 
year, according to the Interstate Commerce Commission’s monthly 
bulletin of wage statistics. The total amount of compensaion de- 
creased $29,632,263 or 11.4 per cent. While each reporting group 
shows a marked reduction, the principal decreases occurred in the 
maintenance of equipment and train and engine service groups. 

Compared with the returns for the previous month, total de- 
creased 21,939 or 1.2 per cent, and the total compensation decreased 
$10,533,603 or 4.4 per cent. June had one less working day than 
May. The employment in the train and engine service group 
reached the lowest point since August, 1922. 


Court News 


SAFETY APPLIANCE ActT—LOCOMOTIVE IN ROUNDHOUSE FOR RE- 
PAIRS.—The Circuit Court of Appeals, Sixth Circuit, holds that the 
Safety Appliance Act, $2, is applicable to all vehicles used on 
any interstate railroad, whether they are engaged in interstate com- 
merce or not. The test of Hability under this act is not to be con- 
fused with that under the federal Employers’ Liability Act, where 
the statutory test is whether the employee is at the time engaged 
in interstate commerce. He is deemed to be so employed if he 
is working upon an “instrumentality of interstate commerce”; and 
a car or engine is sometimes deemed to continue to be such instru- 
mentality, even though it is not at the present time active therein. 
In actions under the Safety Appliance Act the statutory criterion 
is whether the car is “in use” “on its line.” It is therefore held 
that a locomotive which is at rest at a repair point after the haul- 
ing to that point has stopped is not within the act. The accident 
in this case happened to a machinist who fell from the engine 
while it was in the roundhouse by slipping on some oil which had 
been left on the running board after the engine had been sprayed. 
—Paltimore € Ohio v. Hoover, 297 Fed. 919. 


Derective Courter Not Proximate Cause or Inyury.-—The 
New York Appellate Division holds that the existence of a de- 


fective coupler, to be a basis for either negligence or a violation 
of the Safety Appliance Act, must be a proximate cause of the 
injury; and where a collision of moving cars against the car which 
struck plaintiff was unintended, and no part of the operation re- 
quired the presence of a coupler, evidence as to a defective coupler 
on the car should have been excluded.—Hodgert v. D. L. & W, 
202 N. Y. Supp. 793. 


SAFETY APPLIANCE AcT—RalLROAD'SS Duty Not AFFECTED By 
STRIKE.—The federal district court for northern Georgia holds that 
the impossibility of inspection and repair of cars owing to a strike 
and state of violence approaching war is no defense to an action 
for penalties incurred in using cars with defective safety appli- 
ances, the duty imposed by the act being an absolute one. What- 
ever the cause that prevents the making of repairs, the carrier 
must cease to use the cars, though its trains stop, or must suffer 
the consequences fixed by law. If under the unusual circumstances 
the pena'ties incurred by the letter of the law ought not to be 
exacted, the executive probably has the power to remit them under 
the provisions of U. S. Revised Statutes, §5292. The carrier must 
seek a remedy there —U. S. v. Western € Atlantic, 297 Fed. 482. 


Census of the Car Industry 


The Department of Commerce announces that, according to the 
data collected at the biennial census of manufactures, 1923, there 
was a large increase in the manufacture of railroad cars, both 
steam and electric, in 1923, as compared with 1921, the last pre- 
ceding census year. 

The establishments engaged primarily in the manufacture of 
railroad cars (steam and electric) in 1923 produced 1,837 steam- 
railroad passenger cars, valued at $40,252,394; 164,969 steam-rail- 
road freight and other non-passenger cars, valued at $329,672.48: 
2.767 electric-railroad passenger cars, valued at $25,695,757; and 
115 freight and other non-passenger electric railroad cars, valued 
at $488,956; together with other products to the value of $20/.- 
485,686; making a total of $603,595,341, an increase of 77.2 per 
cent as compared with $340,536,225 in 1921. 

The combined number of cars manufactured by both classes ot 
establishments advanced from 54,033 in 1921 to 169,688 in 1923, the 
rate of increase being 214 per cent; and their combined value 
increased from $186,903,128 to $396,109,655 at the rate of 1119 
per cent. In addition, cars, parts and repairs are made to some 
extent by steam and electric-railroad repair shops and by a few 
establishments engaged primarily in other industries. The number 
and value of cars and the value of parts and repairs made in such 
establishments in 1921 was reported as follows: 5,230 steam-rai!- 
road cars valued at $13,722,001, 179 electric-railroad cars valued 
at $1,313,827, and parts and repairs valued at $330,576. The cor- 
responding figures for 1923 have not yet been ascertained, but will 
be shown in the final reports of the present census. 

Of the 138 establishments reporting for 1923, 130 were engaged 
primarily in the manufacture of steam-railroad cars and 8 in the 
manufacture of electric-railroad cars, 


International Report on Car Coupling Accidents 


Automatic Car Couplings and the Safety of Railway Workers. 
is the title of a pamphlet which has been issued by the Inter- 
national Labor Office (Geneva, Switzerland), embodying a stud; 
of the statistics of fatal and non-fatal injuries to railway em- 
nlovees in coupling cars, through a series of years, in the United 
States, Canada, Great Britain and nine other countries. This stu¢y 
was made pursuant to a resolution which was adopted at the In- 
ternational Labor conference last October, with a view to seeing 
whether an international agreement in the matter would be de- 
sirable. 

The introduction of automatic couplers on freight cars in the 
United States thirty years ago reduced the total annual injuries 
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a sim: is j i to be followed by a talk on the same subject by W. L. Robinson, 
to employees approximately 80 per cent. This 1S past history. The siicerintcndent fuel and locomotive performance, Baltimore & Ohio. 
report goes on to compare present conditions in different countries, Pictures made for B. £ O. and shown at a Special meeting of the 
and finds that the risk to employees in Great Britain and Ireland International Railway Fuel Association last April. 


E . . . C F I CHAN CAR INSPECTORS’ AND Car FOREMEN’S ASSOCIATION.— 
'5 Very much lower than in the United States, judged by the gov- CHIEF INTERCHANGE 


: A. S. Sternberg, Belt Railway, Clearing Station, Chicago. | ; 
ernmental reports of casualties ; but in most of the countries of CINCINNATI RAILWAY CLus.—W, C Cooder, Union Central Building, Cin- 


continental Eurcpe, as expressed by the corresponding percentages, cinnati, eee Meetings second Tuesday, February, May, September 
the risk is higher than either in the United Kingdom or in the CLEVELAND Steam RAILWAY CLuB.—F. L. Frericks, 14416 Adler Ave., Cleve- 


Zari . : : land, Ohio. Meeting first Monday each month at Hotel Clevelana, 
United States. Comparisons have been made with casualties to Public Square, Cleveland. Next meeting October 6. Paper on Air 
miners and men in other hazardous industries, and the conclusion is Brake Operation and Maintenance to Cars will be read by G. H. 
reached that the occupational risk of men performing coupling Higley, supervisor air brakes, Erie railroad. 


E ; : A ; i INTERNATIONAL RAILROAD MASTER BLACKSMITHS’ ASSOCIATION.—W, J. 
and uncoupling operations js exceedingly high. An estimate of Mayer, Michigan Central, 2347 Clark Ave., Detroit, Mich. ex 
this risk which seems to include all of the countries in which INTERNATIONAL Rattway FueL Assocration.—J, B. Hutchinson, 6000 Michi- 


i ; : gan Ave., Chicago, Ill. 
studies were made, gives the average as from 114 to 21% killed InteR 


NATIONAL RAILWAY GENERAL FoREMAN’sS Assoc! aTion.—William Hall, 
in] ‘ ] = 1061 W. Wabash St., Winona, Minn. 
and from v to 00 injured, Annually, per thousand shunt i. op Master BoILER MAKERS’ AssociaTion.—Harry D. Vought, 26 Cortlandt St., 
¢rators. This last term evidently is meant to include all em- New ¡New York, N. Yo ot ee eae 
. isk : ling. Ew ENGLAND RAILROAD LUB.—W. E. Cade, Jr., 683 tlantic Ave., Boston, 
dea E M a fact that, so far as Mass. Regular meeting second Tuesday in, month, except June, July, 


a : August and September, Copley-Plaza Hotel, Boston, Mass, 
risk of bodily Injury is concerned, the atitomatic couplers used in New York RAILROAD CLuB.—H. Vought, 26 Cortlandt St., New York. 


e f E r E . ` . p t 

America and the non-automatic chain couplings in use in Europe oo ae ae (Se month except ous. ine a Angust a 

are alike; in that, with neither kind of couplings are the switch- paper on public relations will be Presented by R. H. Newcomb, 
i ; hen both assistant to vice-president, N, Y. N.H. & H. 

men or shunters required to go between the cars except mien DO NIAGARA FRONTIER Car Men's ASSOCIATION.—George A. J. Hochgreb, 623 

of the cars to be coupled (or uncoupled) are motionless. Brisbane Building, Buffalo. N. Y, Regular meetings January, March, 


May, September and. October. 

peo do Paciric Raitway CLuB.—W. S. Wollner, 64 Pine St., San Francisco, Cal. 

Regular meetings second Thursday in month, alternately in San 

MEETINGS AND CONVENTIONS Francisco and Oakland. Cal Next Meetirg Oct. 16. Old timers’ 
night. Papers on The Mechanica] Department, The Operating Depart- 


E ment, The First Peanut Butcher on the Central Pacific, and the 

International Railway Congress to Meet in London Traffic Department, Will he read by P. Sheedy, superintendent, 
motive power, Southern Pacific; W. J. Hunter, retired Superintendent, 

on June 22, 1925 Northern Pacific: E. S. Tarton. C. B. & Q.. and W. R. Alberger, 


i vice-president and general manager, Key System Transit Company, 
Word has been received to the effect that the next meeting of respectively, 


f > : . Raitway Chup or GREENVILLE.—-F, D. Castor clerk, maintenance of way 
the International Railway Congress will convene in London on ; y 


b fficial] 2 d that partment, assener & Lake Erie, Greenville, Pa. Meeting last 
June 22, 1925. It is understood, ut not officia y conhrmed, la Tiday of eac month, except June, July and August, ; 
at the same time the British railways will celebrate the centennial ERY coa Or Pirtsnurcn.—J.. D. th Tay: 315 Grandview Ave., Pitts. 
i J urgh, Pa. Regular mecting fourth Thursday in month, except June, 
of railways in that country. The program for the congress has July and August. Fort Pitt Hotel, Pittsburgh, Pa. l 
ae ee een anounced ST. Louis RarLway CLur.—B. W. Frauenthal, Union Station, St, Louis, 
t “e € . 


lo. Regular meetings second Friday in month, except June, July 
and August. Next meeting October 10. Paper on Locomotive Feed. 


water Heaters will be read by J. M. Lammedee, Chicago. 


The following list gives names of secretaries, dates of next or regular SOUTHEASTERN CARMEN’S INTERCHANGE ASSOCIATION, —J. E, Rubley, South. 
meetings and places of mecting of mechanical associations and railroad clubs: ern railway shops, Atlanta, Ga 


i TRAVELING ENGINEERS’ SSOCIATION.—W, O. 

AIR-BRAKE ASSOCIATION. —F. M. Nellis, Room, 3014, 165 Broadway, New cighth St., Ceva i Ohio W. O Thompson, 1177 East 

York City. WESTERN RarLway CLur.—Bruce V. Crandall, 138 West Madison street, 
AMERICAN RAILROAD MASTER TINNERS’, COPPERSMITHS’ AND PIPEFITTERS' Chicago. Meetings third Monday in each month, except June, July 

ASSOCIATION.—C. Borcherdt, 202 North Hamlin Ave., Chicago. and August. 
AMERICAN RAILWAY ASSOCIATION, Division V.—MECHANICAL.—V, R. Haw- 

thorne, 431 South Dearborn St., Chicago. 

Diviston V.—EQUIPMENT PAINTING Diviston.—V, R. Hawthorne, 


Ninety. 


en LOCOMOTIVES ORDERED—INSTALLED AND RETIRED 

icago. 

Div cise VI.—PukrcHases AND STORES.—W., J. Farrell, 30 Vesey Installed Retired Owned Building 
St., New York. uring during at end Aggregate in R. R. 

AMERICAN Raitway Toor ForeMAn’s AssocraTion.—J, A. Duca, tool fore- Month--1923 month month of month tractive effort shops 
man, C. R. I. & P., Shawnee, Okla. September o, 384 260 64,720 ~.506,469,051 7 

AMERICAN SOCIETY OF MECHANICAL ENGINFERS.—Calvin W. Rice, 29 W. October Sises nes enen 408 301 64,827 2,520,200,846 15 
Thirty-ninth St., New York. Railroad Division, A. F, Stuebing, 23. November ooo 333 282 64.879 2,532,085,380 14 
West Forty-third St., New York. December L 333 316 64,896 2,541,607,425 14 

AMERICAN SOCIETY FOR STEEL TREATING.—-W. H. Eiseman, 4600 Prospect = Full year 1923 77/0000 A TO a edd ge “ss 
Ave., Cleveland, Ohio. 1924 


AMERICAN SOCIETY FOR TESTING MATERIALS. —C., L. Warwick, 1315 Spruce 


St, Philadelpliio, Ju January nolol. 271 178 64,989 2,552,694,953 14 

ASSOCIATION or RAILWAY ELECTRICAL ENGINEERS. -—Joseph A. Andreucetti. oD Sg Ee ie a bon ATACA E 
meetin We Room 411, C. & N. W Station çMeago, TH Annual March 2... IIN de 11D", el oo ee a 
meeting October 20-24, Hotel La Salle, Chicago. Mav a ees 153 107 64.942 2.565.706 413 10 

CANADIAN RAILWAY CLus.—C. R. Crook, 129 Sharron St., Montreal, Que. e 160 178 64.924 2,569.121875 72 
Regular meetings second Tuesday in each month, except June, July Jul Di 197 113 65.008 ai 63 
and August, at Windsor Hotel, Montreal, Que. T PO creeds j = id 


Car Foremen's ASSOCIATION OF CittcaGo.— Aaron Kline, 626 N. Pine Ave., Total fer 7 months, 1,268. 
Chicago, TIL Mecting second Monday in month, except June, July igures as to installations and retirements Prepared by Car Service Di. 
and August, Great Northern Hotel, Chicago, II. vision, A. R. A., published in form C. S, S6A-1. Figures cover only those 
Car FOREMEN’S ASSOCIATION OF St. Lovis.—R. E. Giger, 721 North 23rd roads reporting to the Car Service Division. They include equipment re- 
Street, E. St, Louis, II. Meetings, first Tuesday in month, except ceived from builders and railrcad shops. Figures of installations and re- 
i June, July and August, at the American Hotel Annex, St. Louis. ttrements alike include alse equipment rebuilt to an extent sufficiently so 
CENTRAL RAILWAY CiuB.—H. D. Vought, 26 Cortlandt St.. New York, N. Y. that under the accounting rules it must be retired and entered in the 
Regular meetings second Thursday, January to November. Interim 


equipment statement as new equipment. Figure as to orders as given jn 
meetings second Thursday, February, April, June, Hotel Statler, frst eclumn of table is not therefore comparable with figures relating to 
Buffalo, N. Y. Next meeting October 9, Moving pictures will be 
shown on “The Three Atonis,’ 


installations Riven in Succeeding columns. 
this having to do with fuel economy; "Corrected fieure 


FREIGHT CAR REPAIR SITUATION 


mb Cars awaiting repairs Per cent of cars Cars repaired 
freight Ma A Ty awatmg A 
Date, 1923 cars on line Heavy Light Total repairs Month Heavy Light Total 
January 1 2d 2,264,503 164,041 51,970 216,011 9.5 
NUIT A a 2,296,997 154,302 52,010 206,312 0.0 
o e 2,260,532 146,299 44,112 190,411 8.4 Le a cons o 121,077 2,451,758 2,572,835 
October o oe 2,270,840 118,563 32,769 151,332 6.7 Sentember ...0 00], i 114,064 2,335,161 2,449,225 
vember 1., 2,263,099 116,084 34,540 150,624 6.6 October oie. i. 117,254 2,444,118 2,561,372 
ecember 1 2) 2,270,405 116,697 38,929 155,626 G.S November |... ae 104,761 2,214,617 2,319,378 
1924 
January reacia 2,279,363 118,653 39,522 158,175 t,Q December |. Seb te 87,758 2,073,280 2,161,038 
yceruar Ta 2,269,230 115,231 45,73R 161,569 7.1 January... 00 0) 76.704 2,083,583 2,160,287 
farch Dra, 2,262 234 119,505 49,277 ` 168,782 7.5 February 70.056 2,134,781 2.204,837 
DEMO ie seca | 2,274,750 125,932 40.815 172,747 7.6 March orca a 77,365 2,213,158 2,290,523 
Bae Ms OA 2:27 1.6398 131.600 47,600 179,275 7.9 ADEI O SAN 78,352 2.074,629 2,149,981 
June lia 2.280.205 138.536 50,682 189,219 2,3 Mar La 73,046 2,130,284 2,203,930 
a T E 2,279,826 144,912 49,957 194,869 8.5 T ene ee 70,480 [.888 899 1,959,379 
SUITS cece st 2,278 773 153,725 49,139 202,864 2.9 ETE nd 8 72.247 1,567,430 1,639,777 
Ptember 1., 2,296,589 158,200 51,909 y 210.109 9,2 August ...0.0000 0077 71,863 1,420,482 1,492,345 


| SUPPLY TRADE NOTES 


The Southern Wheel Company, St. Louis, Mo., will enlarge its 
branch plant at Nevada, Ga. 


George C. Billman has been elected president of the Charles 
C. Young Manufacturing Company, Jersey Shore, Pa. 


Brinton Welser, assistant secretary and assistant sales manager 
of the Chain Belt Company, Chicago, has been elected secretary. 


A. J. Stott, who has not been active in business for the past 
few years, is now affiliated with the Glidden Company, Cleveland, 
Ohio. 


Gordon H. McCrae, manager of the London office of the Inde- 
pendent Pneumatic Tool Company, has been elected a vice-presi- 
dent of the company. 


Hughes & Graul, 1313 Peoples Gas building, Chicago, have been 
appointed northwestern representatives of the Davis Brake Beam 
Company, Johnstown, Pa. 


The Ohio Brass Company, Mansfield, Ohio, has moved its Phila- 
delphia, Pa., office from the Witherspoon building to 1404 Packard 
building at Fifteenth and Chestnut streets. 


R. W. Payne has been appointed southern sales agent of the 
Verona Tool Works, Pittsburgh, Pa., with headquarters at 613 
Fifteenth street, N. W., Washington, D. C. 


The Whiting Corporation has given a general contract to T. D. 
Hobson € Son, Harvey, IH., for a one-story power house, 75 ft. by 
75 ft., at Harvey, Ill., estimated to cost $40,000, 


The Standard Stoker Company, Inc., New York, has recently 
opened a sales office at Richmond, Va., and W. R. Williams has 
been appointed district sales manager in charge of the new office. 


J. W. Blackford has joined the sales force of the Torrington 
Company, Torrington, Conn. Mr. Blackford will handle the sale 
of that company's Dayton swaging machines and Torrington ball 
bearings. 

B. N. Broido, who has been doing special consulting work for 
the Superheater Company, of New York and Chicago, has recently 
heen appointed chief engineer of the industrial department of the 
company. 


H. D. Rohman, of the R. C. S. Equipment Company, New York, 
has taken over the agency of the Electric Arc Cutting & Welding 
Company, Newark, N. J. for Taperod electrodes on interstate 
steam railways. 


Clayton R. Burt, president and general manager of the Austin 
Machinery Corporation, Chicago, has been elected general manager 
of the Pratt & Whitney Company, Hartford, Conn., to succeed 
Bryant H. Blood, resigned. 


The National Railway Appliance Company, of New York, with 
oftices at Boston and Washington, and the Hegeman-Castle Cor- 
poration, of Chicago, have been appointed general sales agents of 
the Walter tractor snow-plow. 


J. C. Shepherd has been appointed assistant general manager of 
sales of the Kansas City Bolt & Nut Company, with headquarters 
at Kansas City. Mo., and J. W. Anderson has been appointed as- 
sistant general manager of sales. 

The Hanna Engineering Works, Chicago, is now represented in 
Minnesota, North Dakota, South Dakota, Iowa and the eastern 
portion of Nebraska by the George M. Kenyon Company, 116 
Fast Fourth street, St. Paul, Minn. 


The Southwest Sales & Equipment Company, Los Angeles, Cal., 
has been appointed representative for the Orton € Steinbrenner 
Company, Chicago, to handle the latter’s products in southern 
California, Arizona and New Mexico. 


The De Remer Blatchford Company, Railway Exchange build- 
ing, Chicago, has been appointed direct mill representative for the 
Lockhart Iron € Steel Company, Pittsburgh, Pa., manufacturers 
of locomotive staybolts and engine bolt iron. 


The George M. Kenyon Company, 116 Fast Fourth street, St. 
Paul, Minn., now represents the Hanna Engineering Works, 
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Chicago, in the states of Minnesota, North Dakota, South Dakota, 
Iowa and the eastern portion of Nebraska. 


The Falls Hollow Staybolt Company, Cuyahoga Falls, Ohio, 
manufacturers of hollow and solid staybolts, has appointed the 
Tabson Company as its special representative in Illinois, with 
offices in the Railway Exchange building, Chicago. 


The Butler Railway Supply Company, 122 South Michigan ave 
nue, Chicago, has been formed to manufacture and sell side bear- 
ings, trucks and truck parts. The incorporators of the company 
are Vincent J. Burry, C. A. Woodman and O. S. Flath. 


H. L. Woolfenden, district manager of the Allis-Chalmers 
Manufacturing Company, with headquarters at Denver, Colo., has 
resigned to take charge of sales promotion of the Scott Valve 
Manufacturing Company, with headquarters at Detroit, Mich. 


Raynard F. Bohman is now general trafic manager of the 
Heywood-Wakefield Company, Boston, Mass. Mr. Bohman was 
formerly traffic manager of the Lloyd Manufacturing Company, 
Menominee, Mich., a subsidiary of the Heywood-Wakefield Com- 
pany. 

The Commercial Ashestos Corporation has been incorporated at 
Huntington, Ind., to manufacture railway installations and other 
asbestos products. The incorporators are E, W. Steinhart, Ft. 
Wayne, Ind., C. J. Higgins, Detroit, Mich., and R. J. Evans, 
Wabash, Ind. 


L. P. Mercer, resident sales manager of the Parkesburg Iron 
Company, with headquarters at Chicago, has been appointed Chi- 
cago district representative of the Hall Draft Gear Corporation. 
with offices at 343 South Dearborn street, Chicago, and will hold 
both positions. 


The Union Railway Equipment Company, Chicago, on September 
16 discontinued its sales arrangement with the Commonwealth 
Supply Company, Richmond, Va., and in future all sales in the 
southeastern territory will be handled direct from the general 
office, Chicago. 


The Transportation Devices Corporation, Indianapolis, Ind. 
manufacturers of automatic cut-off control for locomotives, has 
appointed the Lyman Tube & Supply Company, Ltd., Montreal, as 
its Canadian representative. This company has branch offices in 
Toronto and Vancouver. 


The Pawling € Harnischfeger Company, Milwaukee, Wis., has 
appointed P. H. Sackett to represent the company in Minnesota. 
North Dakota and South Dakota. Mr. Sackett's headquarters will 
be at 3445 Hennepin avenue, Minneapolis, Minn., and he will han- 
dle all of the company’s business in the territory stated above. 


E. R. Mason, 1845 Grand Central Terminal, New York City. 
has been appointed district sales manager, in charge of sales in 
all the New England states, also in New York, New Jersey. 
Pennsylvania and Delaware, for Fairmont Railway Motors, Inc.. 
Fairmont, Minn., manufacturers of section gang and inspection 
motor cars. 


The E. L. Essley Machinery Company, Chicago, has taken over 
the exclusive agency in the Chicago and Milwaukee districts for 
the sale of the line of milling machines manufactured by the Rock- 
ford Milling Machine Company, Rockford, Ill., and the Sundstrand 
stub lathes and the Sundstrand manufacturing lathes made by the 
Rockford Tool Company, Rockford, 111. 


Percy M. Brotherhood, first vice-president of Manning, Maxwell 
& Moore, Inc., New York, is now consulting engineer; Frank I- 
Baumis. works manager of the Putnam Machine Company at 
Fitchburg, Mass., has been appointed vice-president of Manning 
Maxwell & Moore, Inc., in charge of the machinery department. 
with headquarters at New York, and Augustus Wood, who was 
chief engineer, is now works manager of the Putnam Machne 
Company, with headquarters at Fitchburg. 


The American Refrigerator Transit Company has awarded cn - 
tracts to Johns-Manville, Inc.. New York, for hair material, and 
to the Celotex Company, of Chicago, for Celotex material, to be 
used in the insulation of 2.000 refrigerator cars. The Celvtex 
material, in sheets one-half inch thick, will be applied to both the 
inside and outside of the framing of the side and end walls. 1: 
was erroneously reported in the September issue of the Roriz s 
Mechanical Engineer that the contract for all the insulating Ma - 
terial was awarded to the Celotex Company. 


Octoser, 1924 


The Waugh Draft Gear Company, Peoples Gas building, Chi- 
cago, manufacturer of draft gears and buffing devices, has been 
reorganized and its name has been changed to the Waugh Equip- 
ment Company. J. M. Waugh, president of the Waugh Draft 
Gear Company, has been elected chairman of the board of directors 
of the Waugh Equipment Company, and A. J. Tizzini, president 
of the Railway Improvement Company, New York, has also been 
elected president of the Waugh Equipment Company. 


H. T. Heath has been appointed western department manager 
of the Hegeman-Castle Corporation of Chicago, owned and con- 
trolled by the National Railway Appliance Company of New York. 
Mr. Heath graduated from the Ohio State University in 1911, 
with degrees of M.E. and E.E. He served with the Westinghouse 
Electric & Manufacturing Co. for six and one-half years and joined 
the Economy Electric Devices Company in 1917 as sales repre- 
sentative of the middle west and southwestern territory. 


The Ryan Car Company, Chicago, heretofore controlled by 
James M. Hopkins, president of the Ryan Car Company and chair- 
man of the board of directors of the Camel Company, and W. W. 
Darrow, vice-president of the Camel Company, has been acquired 
by a syndicate, headed by John M. Burnham & Co., Chicago. 
William M. Ryan, formerly president of the Ryan Car Company 
and president of the Youngstown Steel Car Company, Niles, Ohio, 
has been elected president of the new company, and R. D. Bartlett 
will continue as secretary-treasurer and assistant to the president. 
T. H. Goodnow, vice-president of the Ryan Car Company, has re- 
signed to become vice-president of the Camel Company, with head- 
quarters at Chicago. 


D. R. Arnold, whose appointment as vice-president of the Union 
Metal Products Company, with headquarters at Chicago, was an- 
nounced in the August issue of the Railway Mechanical Engineer, 
was born in Dayton, O., 
and in 1906 entered the 
employ of the Barney & 
Smith Car Company, 
Dayton, O., where he 
held various positions. In 
1911 he resigned from the 
sales department to be- 
come assistant to the chiet 
engineer of the Canadian 
Car & Foundry Company, 
Montreal, Que., and in 
1914 was transferred to 
the sales department. In 
1916 he was appointed 
sales manager, which po- 
sition he held until his 
recent appointment, 

H. P. Anderson has been 
appointed mechanical en- 
gineer of the Standard 
Stoker Company, Inc., 
with office at Erie, Pa. 
Mr. Anderson has had considerable experience in designing, pattern, 
foundry and machine shop practice. He is a graduate of Drexel 
Institute, Philadelphia. He served as mechanical engineer for 
' four years with the Baldwin Locomotive Works, for one and 
one-half vears with the Erie Railroad and for eleven years as 
mechanical engineer of the Wabash, from which road he went to 
the Missouri-Kansas-Texas as mechanical engineer. Mr, Ander- 
son was promoted to superintendent of motive power and later 
mechanical assistant to chief operating officer, which latter posi- 
tion was abolished at the termination of its receivership. 


D. R. Arnold 


P. R. Drenning has been retained by the Rogatchoff Company, 
Baltimore. Md., as consulting engineer and as sales manager in 
southern territory. Mr. Drenning was born at York, Pa., in 1891, 
is a graduate of the Baltimore Polytechnic. 
draftsman for the Baltimore Car € Foundry Company, he spent 
11 years in the engineering and sales departments of the T. H. 
Symington Company. In July, 1923, he became vice-president of 
the Boyden Steel Corporation, in charge of engineering and sales. 
In July, 1924 he resigned to engage in consulting engineering, with 
offices at 902 Standard Oil building, Baltimore, where he is now 
located. He will continue as consulting engineer for the Boyden 
Steel Corporation, in addition to his duties with the Rogatchoff 
Company, in marketing the Rogatchoff crosshead adjustment. 
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TRADE PUBLICATIONS 


Die HeaDs.—Land-Matic die head installation views are fea- 
tured in a 12-page booklet recently issued by the Landis Machine 
Company, Waynesboro, Pa. 


Power Reverse GEAR.—The Ragonnet power reverse gear, Type 
B, is illustrated and described in detail in Bulletins Nos. 227-A 
and 228-A, recently issued by the Franklin Railway Supply Com- 
pany, New York. 


CHAINS AND GEARS.—A 224-page catalogue, completely listing 
chains, sprockets and gears for elevating, conveying and the 
transmission of power, has been issued by the Stephens- Adamson 
Manufacturing Company, Aurora, Ill. 


VALVE GEARS.—In order to facilitate the maintenance of Baker 
locomotive valve gears, the Pilliod Company, Swanton, Ohio, has 
issued a 79-page parts catalogue. The various types of Baker 
valve gear are illustrated, and each of the parts entering into their 
construction is numbered for easy reference when replacing worn 
or broken members. 


Leakace Inpicator.—The Westinghouse Air Brake Company, 
Pittsburgh, Pa., has tssued circular No. 1072, descriptive of its 
leakage indicator for 3-T triple valve test rack. The principle 
employed in this testing device is the balancing of a static head of 
a column of water against the pressure built up in a definite size 
chamber into which leakage from the triple valve is entering. 


PACKING PROBLEMS SOLVED BY WIRELEsS.—A four-page Mystic 
Oracle, by means of which enginehouse packing problems may be 
readily solved, has been issued by the Garlock Packing Company, 
Palmyra, N. Y. The disk on the third page of the folder is 
turned until the question to be answered is directly under the 
pointer, “What Packing Should Be Used.” The folder is then 
closed, and the magnetized arrow on the outer page finds the 
answer. 


Feeo Water Heaters.— A 20-in. by 43%4-in. chart illustrating 
through colors the principle of utilizing waste heat for preheating 
boiler feedwater through the medium of the Elesco non-contact 
feed water heater, has been issued by the Superheater Company, 
New York. A facsimile of the chart also is shown on Folder A. 
Two other folders, B and C, discuss in concise form the advan- 
tages of heating boiler feed water and illustrate units of Elesco 
equipment and various installations. 


ELectric FaAns.—A comprehensive review of the use of electric 
fans for blowing, exhausting, ventilating, cooling and drying is 
contained in a 16-page booklet just issued by the Buffalo Forge 
Company, Buffalo, N. Y. The subject matter is confined to direct 
connected units, including descriptions of small disk or propellor 
fans, multiblade type fans for heating and ventilating, stoker units, 
pressure blowers, mill exhausters and electric forge blowers, and 
is amply illustrated with views of installations in various in- 
dustries, 


PNEUMATIC TooL REPAIR PARTs.—A complete repair part cata- 
logue showing each part that enters into the construction of Thor 
pneumatic tools and the interchangeability of parts from one tool 
to another, has been published by the Independent Pneumatic Tool 
Company, Chicago. Considerable tabulated matter, giving symbol 
numbers, name and description of part, and showing the different 
sizes of Thor tools on which parts interchange, has been compiled 
in order to give the pneumatic tool user a better understanding of 
the parts in the various tools and thus enable him to keep a tool 
in service that might otherwise have to lie idle awaiting repair 
parts from the factory. 


ELeEcTRICAL EQUIPMENT.—“Electrical Equipment for Railroad 
Shops” is the title of publication No. C-1661, which is being issued 
by the Westinghouse Electric & Manufacturing Company, East 
Pittsburgh, Pa. It contains pertinent information and general 
principles, serving as a guide in the selection of electrical equip- 
ment for engine and car shops, engine terminals, freight terminals 
and passenger stations. The results of the application of indi- 
vidual motor drive and the extensive use made of magnetic con- 
trol, both automatic and semi-automatic, in railway shops are de- 
scribed in detail and hy illustrations. A description of the arc 
welding process and its uses in track reclamation is also given. 


PERSONAL MENTION 


E General 


E. GELZER, mechanical engineer of the Chicago Great Western, 
with headquarters at Oelwein, lowa, has resigned. 


FRANK J. Recan has been appointed fuel supervisor of the 
Northern Pacific, with headquarters at Duluth, Minn., succeeding 
Melvin Montgomery, deceased. 


T. E. McDoNALD, road foreman of engines of the Pennsylvania, 
with headquarters at Logansport, Ind., has been transferred to the 
office of the general superintendent of motive power at Chicago. 


H. P. ALLSTRAND, master mechanic of the Chicago € North 
Western, at Boone, Iowa, has been promoted to general supervisor 
of efficiency, with headquarters at Chicago, a newly created 
position. 


D. H. JENNESS, acting assistant road foreman of engines of the 
Fort Wayne division of the Pennsylvania, has been promoted to 
road foreman of engines of the Logansport division, with head- 
quarters at Logansport, Ind., succeeding T. E. McDonald. 


Master Mechanics and Road Foremen 


W. H. HaLseEY, master mechanic of the Chicago & North West- 
ern, with headquarters at Belle Plaine, lowa, has been transferred 
to Boone, Iowa, succeeding H. P. Allstrand. 


Car Department 


WiLLiam J. Cain, for the past 18 years a foreman in the car 
department of the New York Central at West Albany, N. Y., has 
been retired. Mr. Cain, who was born in Albany in August, 1854, 
had been in the employ of the New York Central for 43 years. 


Shop and Enginehouse 


Harry LAUGHLIN, enginehouse foreman of the Pennsylvania at 
Elmira, N. Y., has been transferred to Sharpsburg, Pa. 


J. F. Hunt, JR., gang foreman of the Pennsylvania at Elmira, 
N. Y., has been appointed motive power inspector of the shops at 
Meadows, N. J. 


Otro BurcerT, general foreman of the Pennsylvania at Rose 
Lake, Ill, has been appointed enginehouse foreman, with head- 
quarters at Effingham, Ill. The position of general foreman at 
Rose Lake has been abolished. 


Purchasing and Stores 


J. E. Bocan has been appointed division storekeeper of the Mis- 
souri Pacific, with headquarters at Nevada, Mo. 


W. O. McCiELLAN has been appointed division storekeeper of 
the Missouri Pacific at Coffeyville, Kans., succeeding C. W. 
Krumm. 

L. L. Sruper, division storekeeper of the Missouri Pacific, with 
headquarters at Osawatomie, Kans., has been transferred to Kansas 
City, succeeding J. J. Fogarty. 

C. W. Krum, division storekeeper of the Missouri Pacific, 
with headquarters at Coffeyville, Kans., has been transferred to 
Osawatomie, succeeding L. L. Studer. 


J. J. FocartY, division storekeeper on the Missouri Pacific at 
Kansas City, Mo., has heen promoted to district storekeeper, with 
headquarters at De Soto, Mo., succeeding J. E. Bogan. 

CLYDE COCKE, assistant purchasing agent of the Norfolk & West- 
ern, with headquarters at Roanoke, Va., has been appointed pur- 
chasing agent, succeeding J. H. Clemmitt, deceased. Mr. Cocke 
was born on July 13, 1893, and entered the employ of the Norfolk 
& Western as a messenger boy in the summer of 1909. The fol- 
lowing winter he attended the National Business College in 
Roanoke, returning in June, 1910, to the Norfolk & Western as 
a clerk in the purchasing department. In April, 1917, he was 
furloughed for military service and after two years’ service over- 
seas with the Rainbow Division, he resumed his duties in the 
purchasing department. In August, 1922, he was made chief clerk 
to the purchasing agent, and in April of this year he was promoted 
to assistant purchasing agent. 
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Obituary 


WILLIAM AID, well known in railway and locomotive circles in 
Canada, died at Barrie, Ont., last week. He was born in Scotland 
and received his early education in France. Coming to Canada 
with his father, who was employed in the construction of the Vic- 
toria bridge at Montreal, Mr. Aird entered the Point St. Charles 
(Montreal) shops of the Grand Trunk. Later he became shop 
foreman at Stratford, Ont.; then master mechanic. Later he re- 
signed that position to become superintendent of the Canadian 
Locomotive Works at Kingston, Ont., a position he held until his 
retirement ten years ago. 


CHARLES R. COUCHMAN, who resigned as assistant purchasing 
agent and general storekeeper of the Pere Marquette in 1920 to 
become purchasing agent for the Detroit City Gas Company, De- 
troit, Mich., died suddenly at his summer home in Amherstberg, 
Ont., on August 16. Mr. Couchman entered railway service in 
1892 as a messenger boy in the stores department of the Flint & 
Pere Marquette (now the Pere Marquette), and later became 
storekeeper at Port Huron and Saginaw, Mich. During the war 
he served as tie and timber agent for the Pere Marquette, Grand 
Trunk and the Ann Arbor. 


WILLIAM GARSTANG, who retired as general master car builder 
of the Cleveland, Cincinnati, Chicago & St. Louis and the Peoria 
& Eastern in December, 1913, and who for the past several years 
has represented the Gould 
Coupler Company at In- 
dianapolis, Ind., died in 
Indianapolis on Septem- 
ber 12. Mr. Garstang at 
the time of his retirement 
had been in active rail- 
way service for 50 years 
in the mechanical depart- 
ment and had been con- 
nected with the Master 
Car Builders’ Association 
and the Master Me- 
chanics’ Association for 
about 35 years. In 1&94 
and 1895 he was presi- 
dent of the Master Me- 
chanics’ Association. He 
served on the committees 
that adopted the M. C. B. 
standard car axle, jour- 
nal box, journal brass, 
journai wedge and stand- 
ard wheels. He had also served for many years as chairman of 
the Committee on Standard Wheels. He designed and contracted 
for the Cleveland, Cincinnati, Chicago & St. Louis shops at Beech 
Grove, Ind., and the work was carried out under his supervision, 
in addition to his other duties. Mr. Garstang was born on Febru- 
ary 28, 1851, in England, and was educated in the public schools 
In 1862 he was a water carrier for the contractors on the laving 
of track from Fort Erie to Niagara and in December, 1863, en- 
tered railway service as a machinist apprentice at Cleveland, Ohio. 
where he remained six years, on the Cleveland & Erie, which 
later became part of the Lake Shore & Michigan Southern. Dur- 
ing this time he went to night school and studied mathematics 
and mechanical drawing. He subsequently served consecutively 
for 11 years as machinist and general foreman of the Atlanti 
& Great Western and the New York, Pennsylvania & Ohio; for 
three years as general foreman of the Cleveland € Pittsburgh 
division of the Pennsylvania; for five years as master mechanic 
of the Cleveland, Columbus, Cincinnati & Indianapolis, which later 
became the Cleveland, Cincinnati, Chicago € St. Louis; and i 
1888 he was appointed superintendent of motive power of the 
Chesapeake & Ohio. On April, 1893, he was appointed superin- 
tendent of motive power of the Cleveland, Cincinnati, Chicago $ 
St. Louis, remaining in that position until February, 1913, whes 
he was relieved of a portion of his duties and served mainly m 
an advisory capacity, with the title of general master car builder. 
until his retirement in the following December. During his long 
railway service he had been closely identified with the progres 
made in railroading. His constant desire for additional knowledge 
and his aggressive activities in his chosen field of endeavor tended 
to keep him active and young in spirit. 
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When a railroad buys a machine tool, it has, practically 
speaking, not purchased a complete tool at all, but merely 
the transmission by means of which 
mechanical power may be delivered 
to the cutting tool, and a foundation 
sufficiently rigid to support satisfac- 
torily the object on which the cutting 
tool is to operate. These machines have possibilities for out- 
put and economy in labor time the full realization of which 
is the real object for which they are purchased. Before these 
possibilities can be realized, however, much ingenuity must 
be devoted to the development or selection of facilities for 
holding the work, to the proper tooling, and in some cases to 
both. It is generally admitted that it would be folly to 
attempt to develop a substitute for these highly specialized 
machines in the railroad shop. When it comes to the tooling, 
however, including the proper selection of jigs and fixtures, 
many roads depend on the ingenuity of the men in the shop, 
notwithstanding the fact that these men are not specialists 
and that they must necessarily go over much that is old 
ground to the manufacturer. The latter, in the interest of 
making the best possible showing for his machine, is con- 
stantly scheming to determine the most effective method of 
utilizing it in the performance of a wide range of operations, 
and what he has to offer is generally the cumulative result 
of years of development, just as is the machine itself. The 
interest of the purchaser in securing the largest possible re- 
turn from his investment in the machine tool demands that he 
give at least as careful consideration to those facilities re- 
quired to make the tool complete as he does to the selection 
of the machine itself. He has not fully served this interest 
until he has thoroughly investigated the possibilities for 
service in recommending or furnishing these extra facilities 
which the manufacturer himself has to offer. 


Completing 
the 
Machine Tool 


Practically every shop man is familiar with the improvements 
which are constantly being made in the design and construc- 
tion of machine tools. He may not 

The Value of know just how these improvements are 
Service brought about, but if he can visualize 
Literature a large research laboratory where engi- 
neers experiment with new ideas, he will 
see a large scrap pile which is the last resting place of un- 
successful experiments. But from out of this effort and mate- 
rial comes one improvement after another, which tends to 
make this particular scrap pile an index to progress. In 
order to make the results of such work available to others, the 
data and information obtained is compiled and published in 
the form of instruction books, or what is generally known as 
trade literature. This type of literature is not new. In fact 
one expects it to come with a milling machine or locomotive 
stoker, as it does with an automobile or washing machine. 
Sometimes it is read and sometimes it is not. Perhaps such 
carelessness is due to the memory of some earlier trade publi- 
cation which seemed to contain only information which was 


neither needed nor wanted. Yet, as better machine tools are 
being built, so are the instruction books and various other 
kinds of service literature improving. 

This fact has been brought to our attention in the report 
of a large machine tool manufacturing company, which has 
spent a considerable amount of money and devoted many 
hours to improving its instruction books, part lists and other 
printed material, classed as service literature. It has given 
this work an important place in its research and publicity 
departments and as a result it is able to furnish complete and 
reliable information on any subject relative to its machine 
tools. This service makes it easier for the man who has to run 
the machine and also procures better results for his employer. 

What has been said in this particular case is true for many 
manufacturing concerns. The data and information con- 
tained in service literature is not only the result of research 
work but it is based on the experience of many customers as 
well. Such material is invaluable to the railroad shop man. 


It is advisable that locomotives be handled quickly through 
repair shops and engine terminals in order that they may be 
returned to revenue service as soon as 
possible and also that the labor cost of 
repair operations may be reduced to a 
minimum. Continued pressure for re- 
duced shop operating costs, however, 
may be productive of highly undesirable results unless at the 
same time it is made clear that the quality of material and 
workmanship entering into the repair of locomotives is now 
and always will be of even greater importance. 

This point was strongly emphasized by H. T. Bentley, gen- 
eral superintendent of motive power and machinery of the 
Chicago & North Western, in addressing the International 
Railway General Foremen’s convention held at Chicago, 
September 9 to 12. Mr. Bentley said, “Thoroughness in do- 
ing necessary work to locomotives in shops will probably re- 
duce the shop output somewhat but materially improve the 
service and decrease the cost of enginehouse maintenance. 
Slovenly and improper work increases failures on the road 
and is not an economical proposition notwithstanding records 
of low costs in the shops.” In other words, it is not so much 
how quickly locomotives can be put through repair shops, 
but how long these locomotives will stay in service after leav- 
ing the shops. 

Obviously the attitude of shopmen, gang leaders and fore- 
men toward the quality of their work is a reflection of the 
attitude of the general foreman, shop superintendent and 
higher mechanical officers. If any shop management places 
its record for output ahead of its record for thorough going, 
reliable repairs, inferior locomotives are bound to be turned 
out. For example, suppose that after a locomotive is wheeled, 
the right main wheel is discovered to be 1/16 in. or possibly 
14 in. ahead or back of its proper position, due to an error in 
lining the shoes and wedges. The erecting shop foreman in 
charge of that engine has two options. He can drop the 
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wheels, make the necessary changes in the right main shoe and 
wedge either by means of shims or by waiting until a new shoe 
and wedge can be planed to the proper dimensions, the main 
wheels then being placed back under the locomotive. The 
other option, and the one which will be chosen by the average 
foreman on whom too much pressure is brought for output, 
will be to overlook the error, or at least take care of it tem- 
porarily by adjusting rod lengths. What is the result? This 
locomotive is placed in service and perhaps in a single week 
develops sharp flanges which necessitate tying up the locomo- 
tive at an enginehouse while tires are being turned or in some 
cases renewed. 

There are always some men in any organization who will 
do just as poor work as they can get away with and there is 
need for a continued check, therefore, on the quality of loco- 
motive repair work in order that locomotives may be main- 
tained in condition for safe and efficient operation. 
is the best policy in railroad shop operation as in all other 
lines of business and shop foremen must be encouraged to 
place the proper emphasis on high grade workmanship, always 
correcting the errors which are bound to occur occasionally, 
and not trying to fool themselves and their superiors by cover- 
ing up defective workmanship. 


The foreman, under the most efficient form of organization, 
forms the keystone to the arch. If his strategic position is 
not recognized and if full advantage 


Competition is not taken of it, then the organization 
for is sure to suffer and to function at a 
Foremen low efficiency. “The Shop Man,” pub- 


| lished by the Michigan Mutual Lia- 
bility Company, recently published the following material 
about the foreman: 


THE FOREMAN 


By A CORPORATION PRESIDENT 
Some people think 

The president of a 
Corporation has to 

Know a tremendous lot, 

But take it from 

Me, he don't. I know, 
Because I'm one, 

And 1 know that 

When an important 

Matter comes up I 

Always send for the 
Vice-president, and 

He sends for the general 
Superintendent, and he 

Sends for the department 
Superintendent. The department 
Superintendent sends for 

The foreman. “Bill,” says he, 
“What shall we do and how?” 
Does Bill send for any one? 
Well, I guess not! Bill knows. 
That's why the foreman 

Has such an important 

Job. He's got nobody 

To ask. He just has 

To know the answer. 

If anybody asks 

Me who runs our 
Corporation. I answer, 

THE FOREMAN. 


There has been a considerable change in the status of fore- 
men on the railroads in recent years. The loyalty and ability 
shown by many of these men in the crisis two years ago 
was in some instances responsible for this. Then, too, there 
has been a growing consciousness of the importance of the 
foreman in industry, as well as on the railroads, for the past 
several years. To focus attention on this development and 
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emphasize it, the Railway Mechanical Engineer is offering a 
first prize of $50 and a second prize of $35 for the two most 
constructive articles on the opportunities and responsibilities 
of foremen which may be received at our office in New York 


_on or before December 1, 1924. The first announcement of 


this competition was made in our October issue, page 578. 
It is not so much our intention to develop information as to 
detailed methods and practices, as it is to illustrate the 
strategic position occupied by the foreman and his oppor- 
tunities for strengthening the organization and making it 
function more efficiently. 


Six conventions of minor mechanical department officers 
were held in five consecutive weeks in Chicago beginning 
the last week in August and extending 
through the month of September. In 
order that the papers and discussions 
presented at these conventions might 
be available to railroad men as early 
as possible the Railway Mechanical Engineer made a special 
effort and included a considerable proportion of each con- 
vention report in its October issue, holding certain papers 
for the November and subsequent issues. The convention 
reports referred to and their location in the October Railway 
Mechanical Engineer are as follows: Traveling Engineers 
Association (page 578 to 594), Chief Interchange Car In- 
spectors’ and Car Foremen’s Association (page 608 to 613), 
International Railroad Master Blacksmiths’ Association 
(page 619 to 620), American Railway Tool Foremen's 
Association (page 621 to 623), Painting Section, Mechani- 
cal Division (page 624 to 629), and International Railway 
General Foremen’s Association (page 629 to 636). 

The aggregate cost of these conventions to the railroads 
and to the supply companies maintaining exhibits is large 
and yet most progressive railroad officers consider the ex- 
pense justified. It is hard to put a dollars and cents value 
on some of the returns from convention attendance such 
as increased general knowledge of the best practice on other 
roads, the broadening influence of meeting other experienced, 
practical men in the field and the educational value of 
studying new machinery and equipment developments first 
hand. The fact cannot be denied, however, that in many 
a case, a master painter, car foreman, traveling engineer 
or other railroad man carries home from the convention 
two or three new, intensely practical ideas, the application 
of any one of which in his own particular department saves 
the railroad many times over the cost of sending him to 
the convention. This man in some cases (we hope they are 
few) has been compelled to pay his own expenses, except 
transportation, and to lose the time while away from his 
job. 

Strong belief in the general value of the minor mechanical 
associations mentioned does not imply that their conventions 
cannot be improved. In fact the Railway Mechanical 
Engineer has heard specific criticisms of two of the asso- 
ciation meetings, a brief mention and consideration of which 
may be of benefit in planning future meetings. These 
criticisms include the absence of advance papers, sessions 
too short or only one session a day, superficial discussion, 
lack of encouragement to bring out opinions of quiet mem- 
bers and lack of definite action regarding standards of 
practice. 

There can be no question as to the advisability of provid- 
ing advance copies of the papers to be presented, otherwise 
the discussion is almost sure to be superficial. The practice 
of handing six or eight blue prints of a device about the 
convention floor and then reading a paper referring to the 
blue prints has little to commend it. It is doubtful if 
mechanical department men, accustomed to more or less 
continuous, active effort, can sit down in a smoke-filled 
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room and concentrate on a given subject for more than two 
or possibly three hours. On the whole, it would seem more 
advisable to have one relatively short session in the morning 
and another in the afternoon rather than to try to complete 
the work in a single long morning session. Investigation 
shows that four of the six associations hold two sessions 
a day, while the other two hold only single sessions. One 
point must never be forgotten and that is that the conven- 
tions are intended primarily for business, and the members 
should be willing to work at least as many hours in the 
convention hall and among the exhibits as they do on their 
regular jobs. None of the associations can long survive 
if their members, coming from points as far distant as 
California and Florida spend three hours a day discussing 
business and amuse themselves or are entertained the rest 
of the time. 

It is of course true that many association members do 
the task of expressing themselves on the 
If they failed to make themselves heard at any 
however, it was not for lack 
of opportunity afforded them by the chairman. In most 
cases they are permitted to submit written discussions, after 
returning home, for inclusion 1 ings. 

Much can be said on both sides of the question of adopting 
recommended standards of practice. Presumably such 
standards would be put in the form of recommendations to 
the Mechanical Division. Too great standardization has a 
deadening effect and tends to reduce the general average 
of efficiency. On the other hand, there is a vital need of 
more uniform practice in some essentials and a more general 
knowledge of the best practices of the various roads. The 
real function of the specialized mechanical associations is 
in the spread of this knowledge. For example, some roads 
report great success with a certain device; other roads do 
not use it. A determined effort should be made by the 
association interested to bring together all possible informa- 
tion regarding this device, outline limiting conditions, and 
in this way prevent one road adopting a device which has 
been proved a failure on another. 

It is to be hoped that the officers of these associations 
when planning for their 1925 conventions will outline con- 
structive programs, spend every effort to secure men who 
are interested and competent to present papers on the various 
subjects and give a great deal of thought to enabling those 
who attend the conventions to obtain the maximum benefit 
from the time expended. Almost without exception the 
association memberships are far below the desired point and 
active membership campaigns should be inaugurated during 
the coming year. Get the advance papers out early and 
ask the members to bring prepared discussions. ‘The 1925 
conventions can be made the best attended, most instructive 
meetings ever held by these associations. They should be. 


AO TES 


New Books 


P ULVERIZED AND CottoptaL Furr. By J. T. Dunn, D. Se. (Dun- 
elm.), F.1.C., Consulting Chemist, Newcastle-Upon-Tyne, 197 
pages, illustrated, 7 in. by 934 in, Price $6.00. Published by 

Van Nostrand Company, Eight Warren Street, New York. 


A large part of the book consists of descriptions of actual 
plants, involving engineering details as well as the chemical 
processes involved in using pulverized fuel. The author 
has endeavored to present these underlying principles and 
to give a fair account of the advantages and disadvantages, 
as they appear to him, accompanying the use of powdered 
fuel for various purposes. The first few chapters are de- 
voted to a discussion of the combustion of coal in the lump 
and powdered state and a chemical explanation of the unit 
of heat. Crushing and forms of crushers; drying; dangers 
involved in drying; various types of machinery used for 
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pulverizing and the power required to “operate ` these ma- 
chines, are comprehensively discussed in the chapter deal- 
ing with the preparation of powdered coal. Thetrelative ad- 
vantages of different systems of transporting powdered céal 
from the pulverizers to the storage bins are adequately €x- 
plained. The various methods of burning the fuel and the 
best ways to handle the ash disposal are next taken up in the 
book. ‘The comparative costs of operating various types of 
powdered fuel plants along with the advantages and dis- 
advantages incurred in their operation are ably set forth. The 
last chapter deals with the general properties and manu- 
facture of collodial fuel. The text of the book is well illus- 
trated with drawings and photographs. 


Coxe AND Its USES. By E. W. L. Nicol, 134 pages, 614 im. by 9% 
in., bound in cloth. Published by D. Van Nostrand Company, 
New York. Price $5.00. 


Because of the fact that existing steam boilers and furnaces 
as well as mechanical stokers, with a few exceptions of com- 
paratively recent origin, have been designed upon a coal fuel 
basis it is conceded that coal is likely to remain the chief 
source of heat and power. The use of coke, however, has 
attracted much attention, and in this book the author, who 
has had many years of specialized experience in adapting 
coal-fired steam boilers and other heating apparatus to the 
use of coke, has presented in non-technical language a prac- 
tical treatise on coke production and its application as fuel 
not only to steam power plants and large steam generating 
units but to domestic use as well. The possibilities of the 
use of coke as fuel and the relative efficiency as compar 
with coal has been given a thorough discussion. This vol- 
ume contains 12 plates and 22 illustrations in the text show- 
ing the general arrangement as well as details of design of 
coke-burning installations. : 


CONDENSED CATALOGUES OF MECHANICAL EguipmenT—1924-1925 
758 pages, 814 im. by 1114 in. Flexible binding. Published 
by the American Society of M echanical Engineers, New York. 
Price $5.00. 


The fourteenth annual volume of the Condensed Catalogues 
of Mechanical Equipment presents to the mechanical engl- 
neer, executive Or purchasing agent a valuable source of 
comprehensive information. The catalog section contains 
527 pages of data describing the products of 430 firms, an 
increase of 60 firms as compared with 1922 edition. This 
section, in seven parts, contains an alphabetical index and 
catalog data on power plant equipment; testing, measur- 
ing and recording apparatus; power transmission machinery; 
conveying, hoisting and transporting machinery; metals, 
alloys and other materials; machine tools and shop equip- 
ment and finally, compressing, pumping, hydraulic and in- 
dustrial machinery. 

The directory section is alphabetically indexed with con- 
venient cross references and the inclusion of trade names in 
the index serves as an additional aid in locating particular 
equipment. Under each heading have been entered the names 
and addresses of representative firms which manufacture that 
particular line. Some idea of the scope of this volume may 
be gained when it is considered that there are 3,900 classi- 
fications of equipment and 4,400 firms listed in the mechani- 
cal equipment directory section alone. 

The final section is the professional service directory in 
which is classified the specialized lines of practice of 
A. S. M. E. members engaged in professional service work 
and the catalog pages describing the qualifications, 
achievements and special services offered by various individ- 
uals and organizations. In the directory are listed 575 en- 
gineers and 346 classifications. The edition as a whole, 
although large in size is light in weight and easily handled. 
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What Our Readers Think 


Question on Switch Engine Service 
Answered 


St. JosePH, Mo. 
To THE EDITOR: 

Three questions as to the length of service that should be 
obtained from a new set of side rod bushings, a new set of 
tires and a set of two-inch driving box crown brasses 
equipped with grease cellars on an eight-wheel switch en- 
gine, working 24 hours a day, 315 days a year, were raised 
by “Shop Foreman” in your September issue. In the first 
place, if you have any switch engine or any other locomotive 
that will do 24-hour service 315 days in the year, you should 
nurse it like a baby and give it anything it needs. Count- 
ing the time out of service for daily inspections, washing the 
boiler, cleaning the flues, quarterly and yearly tests, one 
would think that all the time left, after making the neces- 
sary repairs, would be about 275 days a year. 

The questions asked are ones that cannot be answered 
alike by all roads. But on our division a set of rod brasses, 
on the type of locomotive referred to, is giving one year’s 
service. We have three of these heavy switch engines and 
it is seldom that the rod brasses have to be replaced between 
shoppings. We shop these locomotives about once a year 
for heavy running repairs. Much depends on the condition 
of the shoes and wedges. The brasses will last much longer 
if the shoes and wedges are kept up than if you try to keep 
the shoes and wedges up with the rods. True crank pins are 
another important factor in determining the life of rod 
brasses. 

Tires, like any other part of the engine, depend largely on 
the service they must perform. First, one must have careful 
enginemen and second, such locomotives must work on fairly 
straight track. If there are many sharp curves to be traveled 
in a day’s service with only 1-32-in. cutting per month, then 
you are getting a very good average, and according to fed- 
eral inspection, the tires would not have to be trued or turned 
for a year. 

Crown brasses are renewed about once every two years on 
our locomotives. They are put in the machine and trued 
up about once a year and replaced every two years. 

E. C. JACKSON. 


Rating Personal Characteristics of 
Apprentices 


To THE EDITOR: 

The articles on apprenticeship which have appeared in 
recent issues of the Railway Mechanical Engineer should 
be interesting to all mechanical officers, industrial as well 
as railroad. There is a great need in this country for more 
regular apprentice training in all the mechanical trades. 

On page 531 of the September issue, is shown a personal 
characteristic card, which, I take it, is made out by the 
apprentice instructors. Just how is this marked? 

Take “Honesty,” for instance. How much dishonesty 
would one be guilty of to be poor and just how would the 
distinction be made between poor, medium, good, etc? I 
know it is possible to grade eggs in such a manner, but 
would it not be rather difficult with boys? In the case of 
“Morality,” how would medium and poor morality be de- 
fined? “Temperance,” I take it, refers to the amount of 
intoxicating liquors used. Is it not difficult to differentiate 
between “Initiative” and “Resource” ? 


RAILWAY MECHANICAL ENGINEER 


VoL. 98, No. 11 


Some of our apprentices who have read these articles 
have asked me to show them how to mark one of these 
cards, and 1 must confess my inability to do so. This 
request is not made in any attempt to be facetious at all, 
but with an honest desire to learn something that possibly 
the writer should already know as he has been rating boys 
for over 30 years. OBSERVER. 


The following reply to Observer's inquiry from an ap- 
prentice instructor who has been using the personal charac- 
teristics card referred to will be of interest to all who are 
engaged in personnel work whether with apprentices or 
other employees. —ÉDITOR. 


e 


Torexa, Kan 
To THE EDITOR: 

The question raised by Observer relative to the personal 
characteristics card published in one of the articles on 
Apprenticeship Methods on the Santa Fe is partly answered 
in the same article, on page 528 of the September issue, in 
the description of records maintained. 3 

These forms are filled out by apprentice school and shop 
instructors, each without the assistance of anyone else. The 
purpose of this report is to obtain the unbiased opinion of 
the one making it out and to insure his making an intimate 
and careful study of the personal characteristics of each 
apprentice in his charge. Knowing that he must make a 
written report on each boy, he naturally studies them more 
thoroughly and thus becomes more familiar with each boy’s 
good and bad traits and also with the best avenues of 
approach to his mind and heart. He is thereby better 
enabled to render help where needed and in the manner in 
which his assistance will be most effective. 

It is not expected that the reports from the different 
instructors will at all times agree nor even that those by 
the same instructor at different times will be identical. 
These will vary with the accuracy of the knowledge gained 
as to each boy’s real characteristics and with the interpreta- 
tion of the terms used. But even though the instructor 
may err in his judgment of the boy, the study of these 
characteristics will have been worth while. 

Observer says that some of the apprentices who have 
been reading these articles have been trying to fill out the 
cards for themselves. That is fine. Would it not do all 
of us good occasionally to go off by ourselves and seriously 
check up our own honesty, morality, tact, resourcefulness, 
reliance, foresight, appearance, memory, energy, industry, 
initiative, persistence, assertiveness, promptness, accuracy, 
personality, loyalty, popularity with authorities and asso- 
ciates—whether we are making good and living up to our 
ideals? Even though we may err in our judgment of our 
own personal characteristics, the study, if honestly made, 
will have been worth while and we will be better enabled 
to bring each characteristic nearer our ideal. Just so with 
the instructor’s study of the characteristics of his appren- 
tices, if honestly made. it will show him not only where 
the boy needs assistan.c. “ut also where he as an instructor 
has failed and needs to make a greater effort to bring out 
the best that is in each boy. Personnel officers and other 
executives will likewise find a searching study of the char- 
acteristics of the men in their charge to be of inestimable 
value. 

The study of these characteristics is of far more impor- 
tance than the terminology of the report or the interpretation 
of the terms used. Some of the terms used on our card more 
or less overlap. Some of them may be interpreted differently, 
but this does not affect the value of the study nor seriously 
impair the value of the record. 

From Observer’s letter, he appears to be of the opinion 
that there are no degrees of honesty, that all men are either 
honest or dishonest. This opinion is shared by writers of 
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certain articles recently published in England. Those of 
this opinion in filling out the card in question would nec- 
essarily rate the boy’s honesty as either poor or very good. 
But are there not different degrees of honesty and of morality 
just as there are different degrees of good and bad? One 
swallow doesn’t make a summer. One good act doesn’t 
make a saint. Neither does one bad act necessarily make a 
boy a “bad egg.” Is a boy who would cheat in a school 
examination when his fellow students were permitted to do 
likewise necessarily as dishonest as one who realized tue 
seriousness of his offense and persisted in his dishonest 
practice? Or is one who, in a moment of weakness, temp- 
tation or fear, covers up a job of spoiled work in the shop, 
say by bending a slightly misfitting bolt to make it appear 
tight, as dishonest as one who continually deceives his 
employer as to the quality of his work, or as one who 
wilfully steals and disposes of company property? Or is a 
boy who at some time in his life stole a watermelon as dis- 
honest as one who robs a bank? One leading and guiding 
young men must take many things into consideration and 
endeavor to see the boy’s viewpoint. One apparently dis- 
honest act need not brand the boy as a thief. 

As to the term temperance, this need not be restricted to 
the amount of intoxicating liquors used. The ideal appren- 
tice should be temperate in all things. 

It should not be difficult to differentiate between the words 
initiative and resource. A boy might be resourceful in being 
capable of finding some other way of accomplishing his task 
when ordinary methods failed, and yet have very little 
initiative to start anything or to go ahead for himself. The 
trait of initiative is rather one of leadership or originality 
than of resourceful ability. 

But let us repeat that the terminology used is not so 


important as is the study of the apprentice’s characteristics. . 


The filling out of some such card at stated periods will aid 
in making the study more thorough and effective. 

Incidentally, these reports have their value as a record. 
But in justice to the boy, it must be remembered that each 
report merely represents one man’s opinion. Their greatest 
value as a means of judging one’s real character and ability 
will be found when the reports from the different instructors 
or foremen are considered together. In passing on the fitness 
of apprentices the apprentice board as a whole should render 
judgment. The future of the boy and his value to his em- 
ployer should not be blighted by the unfair prejudice or 
erroneous opinion of one member of the board. Every effort 
should be made to ascertain each boy’s fitness, to place him 
where he belongs, to give him the experience and training 
needed to develop him to his greatest possibilities. A right 
study and record of his personal characteristics will be found 
a means to that end. APPRENTICE INSTRUCTOR. 


Co-operation—The Spirit of Service 
Lorain, Ohio. 
To THE EDITOR: 

Like unto the fabled traveller through the Alpine village, 
whose cry was “Excelsior,” we of the older school of railroad 
shop mechanics who have kept to our faith that someday, 
somehow, a brighter day would dawn for us, felt as if our 
dreams were about to be realized when first the idea of co- 
operation was spread amongst us. Truly we felt as if the 
millennium had arrived. 

Some one has defined the term co-operation as the spirit of 
service. If two parties agree to co-operate it becomes im- 
perative that each one bear an equal share of the burden. 
There must be a closer relationship established, more of the 
spirit of understanding between them and a readiness to con- 
cede that though one must wear the overalls it does not imply 
a lower moral or mental understanding. Many good shop- 
men have become discontented and careless in their duties 
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because those in charge did not have brains enough to know 
that the adoption of an “holier than thou” attitude was the 
one most calculated to breed discontent and make of them- 
selves a liability to the company rather than an asset. Hu- 
man nature changes slowly, but there is always hope for the 
future. 

Why should not this idea of co-operation spread? To the 
thinking worker it means, if carried out in its fullest sense. 
steady employment, contentment at work and the knowledge 
of efforts being appreciated. To most shop men, when these 
three items are assured, nothing more could add to their hap- 
piness. To the company it means just one thing—success. 
What an enviable position the president of a railroad occu- 
pies, who has back of him an army of contented and efficient 
employees, all working toward the one ideal—service to the 
public! No greater honor could come to any man. Rail- 
road employees, as a rule, are not visionary, not idealists, and 
yet not over pessimistic, and to the majority this idea of co- 
operation should appeal as the means to that goal to which 
all good men aspire—contentment, both now and in the years 
to come. JosePH SMITH. 


Changing Trailing Truck Springs 


LYNCHBURG, Va. 
To THE EDITOR: 


I read with considerable interest the article on changing 
trailing truck springs which appeared on page 433 in the. 
July issue of the Railway Mechanical Engineer. We have 
a method of changing locomotive springs which I think may 
also interest the readers of your magazine. 

The Southern has a class of Mountain type locomotives 
which have the driving and trailer spring rigging connected 
by a cross equalizer. When it is necessary to renew a spring 
on one of these locomotives, it is run on a track in whic 
there are two 36-in. pieces of removable rail. This track is 
located just outside of the enginehouse convenient to the 
spring platform. The work is performed as follows: 

1—Place the locomotive on the track so that the remov- 
able pieces of rail will be between the back drivers and the 
trailer wheels. | 

2—Block the equalizers between the intermediate and the 
back drivers on both sides of the locomotive. 

3—Remove the two pieces of rail and let the back drivers 
drop in the opening. 

4—Block between the back driving boxes and the frame 
on both sides. 

5—Move the back drivers ahead upon the rail and allow 
the trailer wheels to drop in the opening. 

6—Both trailer springs may now be renewed if necessary. 

7—Remove the blocking and the job is complete. 

This job has been performed on the Southern at the Mon- 
roe, Va., shops in 27 min. by a machinist and a helper who 
assisted in lifting the spring in place. The necessity of han- 
rea jacks and oak boards is done away with by this 
method. 


W. R. MclIvor. 


Who Can Answer This Question? 


Corpova, Alaska. 
To THE EDITOR: 


I would like some information relative to the reclamation 
and recutting of files. It is my understanding that some of 
the railroads in the United States use an acid solution in 
which worn files are recut, and that this reclaiming process 
shows a saving over the cost of new files. 

Can you give me this formula and any other information 
regarding this subject? 


JAMES SHERIDAN, 
Copper River & Northwestern. 
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Three-cylinder 2-8-2 type Locomotive built for the South Manchurian Railway. 
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Three-Cylinder Mikado for the South Manchurian 


Unusual Test Methods Provide Accurate Data on the Performance 
of This Type of Locomotive 


HE outstanding development of recent steam locomotive 
design has been the three-cylinder type. Early in 
1923 the American Locomotive Company converted a 
two-cylinder 4-8-2 type locomotive into a three-cylinder 
type for the New York Central and later in the same year 
one of the same general type was built for the Lehigh 
Valley, both of which were primarily designed for fast 
freight service. The same builder has recently completed 
the construction of five three-cylinder Mikado type freight 
locomotives for service on the South Manchurian Railway. 
The design is unusual and, because of the fact that more 
comprehensive test data is available on actual performance 
than on previous designs, a description of this locomotive 
and its performance is of exceptional interest. 


Description of the Locomotive 


This locomotive has three simple cylinders 221% in. in 
diameter by 26 in. stroke. The main rods of all three 
cylinders are connected to the third pair of driving wheels. 
The main and side rods, piston rods and crank axles, with 
the exception of the crank axle disks, are of chrome-vana- 
dium steel, while the crank axle disks are of carbon- 
vanadium steel. The cylinders are of the piston valve type, 
having three 12-in. piston valves of 6-in. travel, 1Y%%-in. 
outside lap, no clearance and 3/16-in. lead in full gear, 
and the distribution of the steam to the two outside cylinders 
is controlled by Walschaert valve gear. This, by a valve 
actuating mechanism similar to that used on the Lehigh 
Valley Mountain type locomotive, controls the movements 
of the valve admitting steam to the center cylinder. The 
driving wheels are 54 in. in diameter outside of the tires. 
The engine truck is of the Player type, while the Cole- 
Scoville design is used on the trailing truck. The rigid 
driving wheel base is 15 ft. 10 in. and the total engine 
wheel base is 34 ft. 2 in. This locomotive is designed for 
11⁄4 per cent grades and to negotiate curves of 16 deg. 
maximum. 

The boiler is of the straight top type, designed without 
combustion chamber. The firebox is of the wide type, 
measuring 8414 in. by 11414 in. The crown, side and back 
firebox sheets are 3% in. thick, and the tube sheets 14 in. 
thick. The firebox water spaces at the sides and back are 
414 in. and 5 in. at the front. The depth of the firebox 
from the center of the lowest tube to the top of the grate 
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is 2414 in. The crown is radially stayed with 13/16-in. 
staybolts. Alco staybolts are used. 


The boiler tubes are 2 in. in diameter, 245 in number. 
The flues are 42 in number and 53 in. in diameter. The 
length of the tubes and flues is 18 ft. 6 in. over tube sheets, 
and the spacing in the tube sheets is 34 in. One of this 
order of five locomotives has been equipped with a Superior 
flue blower. The Franklin grate shaker, the Franklin 
butterfly firedoor, the Elvin mechanical stoker and the Type 
A superheater with a heating surface of 945 sq. ft. are 
standard on the whole order. ‘The total evaporative heating 
surface of the tubes, flues, firebox and arch tubes is 3,695 
sq. ft., making a combined superheating and evaporative 
heating surface of 4,640 sq. ft. A Chambers throttle is 
fitted in the dome. 

The Westinghouse operating brake is used on engine 
and tender. Air pressure is supplied by two Westinghouse 
914-in. air pumps and stored in two main reservoirs, one 
221 in. by 84 in. and the other, 2214 in. by 108 in. 

The principal dimensions, weights and proportions are 
shown in Table I. 


TabLe I—DIMENSIONS, WEIGHTS AND PROPORTIONS 


Type of locomotive: ccs c soda Obes eels eons toes COU esd dee wee’ 3 cyl.—2-8-2 
Track @a@@ se ves 65 a DR ee ee ees 4 fta 8% in 
acess, diameter and stroke..........ooooooooo..o.. 224 in. 26 in. 
alye gear, type vacira Ge ss OEE Eiaa ERFARA eee Rae's Walschaeri 
Valves, piston type, Size.........s.ussursussueerosessssesococseeeso 
eazhts in working order: 
On drivers. odere beat ates pale ade ba T weer en Shee 194,200 Ib. 
ni front TRUCKS 26 dat te ate haha tate ee diia 5,000 Ib. 
On: trailing ‘trucks. ceria eyi eine eseiea wise eee wa ewan ee NA 48,800 Ib. 
Total -Engine AA sa 268.000 1b. 
Tender ii ds 135,000 Ib. 
Wheel bases: 
Driving taa Op tad a 15 ft. 10 in. 
Total engine Larrosa ti dsd 34 ft. 2 in. 
Total engine and tender...............ooooooooocoonoo.o.. 62 ft. 7% in. 
Wheels, diameter outside tires: 
Driving. aaa AN REA A Aa 54 in 
Front A Wen enna toe eaten wean 33% in. 
Trailing truck cid FG A S65 S BUENO why bee dea ae 44 in. 
Journals, diameter and length: 
Driving, TUD SA eee sas 10 in. by 12 in. 
a A Ses. ar he heehee US Seta eee ewe ROR 9 in. by 12 in. 
Front (EC iris dct A Rehr BR eee eat 6% in. by 12 in. 
Trailing trucks. aro ai on ee 8 in. by 14 in. 
Boiler: 
TIPO dt eden ate ale Bie la a straight t 
Steam A A A et tie BO 16. 
Fúüel, 4nd vosie neane sn dee dors oe oie TE MA bituminons 
Diameter, first ring, inside AAA execs ee wes 80 i 
Firebox, 1 h and width oe hhc bw ods owas 1144 by 844 in. 
Tubes, num and ¡Diametro ii rd Seeks eaves 245,2 in. 
Flues, number and diameter. ...........ooooooooomomooooo»o. 42, S% in. 
Length over tube sheets. ........... cc ccc cc ccc eee ec wees 18 ft. 6 in. 
Grate ROM oy ceecee wv atta Bie a a See aa Sods eee Eta ees 66.8 sq. ft. 
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Heating surfaces: 
ire RA ANd ote eal eon ekae eke aaa ats see 217 sq 
Arch tuba corr .. 29 sq. ft. 
WER. a ds Ga bie a eee E 2,361 sq. ft. 
Flues A O E Ree RIES 1,038 sq. ft. 
Total evaporative .......oioocooocococorncrorcarrncc coo... 3,695 sq. ft. 
Superheating A he eee ewe en eae Seas .. 945 sq. ft. 
Comb. evaporative and subecheatitig ee re ey ee ee 4, 640 sq. ft. 
Tender: 
Water capacity ...oooocmmoomooccorommmo coso AAA 6,000 gals. 
EMELCADACIÓN ra A RESTA A 12 tons 
General data estimated: 
Rated tractive force, 85 po Cont. a 56,000 1h. 
Cylinder horsepower (Cole)... .... ccc cc cece eee eee eee eee eeneeees 2,460 
Boiler horsepower (Cole) (est.).. cc. s cece cece cence cree c eee eeaaes 2, 200 
Speed at 1,000 ft. piston speed. i... ccc cece cece ccc seen reece eens 37 m.p.h. 
Steam required per DE ohne oes Swe ek ee Rd A 51,168 
Boiler evaporative capacity per hr., Ib. water........ooooooooo o.» 45,650 
Coal required per cyl. bp., totaled sca caw sha wc ie deine aia as 8,000 
Coal rate per sq. ft. grate Per cyl DP ae 120 
Weicht proportions: 
Weight on drivers - total weight engine, per cent..... aora 72.5 
Weight on drivers —=— tractive fÍorCO......oooooooomoomoooror+oooooo 3.47 
Total weight engine + cylinder hbp...........o.oo.oooooooooomocsoor»... 169 
Total weight engine + boiler hp...... se eee eee ee cece reece e neers 121 
Total weight engine ~- comb. heat. surface. ..ooomooooomoorroom.oo... 57.1 
Boiler proportions: 
Boiler hp. = cylinder hp., per cent........cceecce cece reece seeeeces 89,4 
Comb. heat. surface —- cylinder piere ri peie CAERSE 1.83 
Lractive force — comb. heat. SUrÍace......ooooooooooomoonnn. ron... le 
Tractive force X dia. drivers + comb. heat. surface........ cece ewe ees 651 
Cylinder hp. -— grate “AA cus ida hae daa 36.8 
Firebox heat. surface - grate ared........o..o.oooooooconocorararsooo.. 3.2 
Firebox heat. surface, per cent cf evap. heat. surfacC......ooooooo.... 5.9 
Superheat. surface, per cent of evap. heat. surface.......esssseeses. 25.6 


Tests of the Manchurian Mikado 


On account of the unusual design of the three-cylinder 
locomotive built for the South Manchurian Railway, the 
American Locomotive Company was particularly interested 
in securing accurate tests for determining the mechanical 
efficiency at various speeds, cut-offs and loads. 

An arrangement was made to use the test track and 
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Fig. 1—Chart Showing Indicated Horsepower and Tractive Force 
of Three-Cylinder Mikado and Theoretical Tractive Force of Similar 
Two-Cylinder Locomotive 


facilities of the General Electric Company at the Erie, Pa., 
works for these tests. ‘The electric locomotive used was 
one of ten units built for the Mexican Railway Company, 
Ltd., which at that time happened to be ready for shipment. 
This locomotive was designed to operate from a 3,000-volt 
direct current trolley and equipped with the regenerative 


braking feature for the purpose of holding back trains on 
the four per cent grades between Mexico City and Vera 
Cruz. 

Because of the well recognized accuracy of electrical in- 
struments, it was possible to determine the draw bar pull 
being exerted by the steam locomotive much more accurately 
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Fig. 2—Otheograph Records Showing Track Reactions 


than by the use of mechanical measurements. In order to 
calculate the load for each run, recording and indicating 
instruments were used reading the total line current, speed 
and voltages. Speed was indicated on a tachometer in the 
cab and was also checked by an electrical instrument record- 
ing wheel revolutions. From the characteristic curve of the 
motors it was possible to calculate accurately the electrical 
losses in the locomotive. The friction losses of the locomo- 


also made for grade and curvature. 
An interesting check was made on the calculations by 
using one electric locomotive motoring and the other regener- 


TABLE TI—SELECTED TEST RECORDS SHOWING DRAW BAR PULL AND MECHANICAL EFFICIENCY 


Specd, Cut-off, Beiler Ind. tractive 
m.p.h. per cent pressure 1.hp. force 
5.45 83.1 180 854.8 58,800 
19.41 79,0 180 1,540.4 55,500 
14.76 49.5 180 1,583.9 40,240 
15.07 72.8 173 1,364.5 33,950 
14.75 22.8 180 898.7 22,850 
25.45 72.3 181 1,773.3 26,640 
30.50 5X5 177 2,200.0 27.050 
34.00 49.8 178 2,264.3 24,963 
34.20 45.5 179 2,177.7 23.880 
33.49 22.3 180 1,408.4 15,810 


Resistance of engine 
and tender 
Curve AN, 
and grade Draw bar pull from Lb. at Mech. efficiency 
resistance electric loco. draw bar Hp. per cent 
1,050 47,684 10,066 146.3 82.9 
AO 40,319 6,180 171.6 82.9 
a 35,219 5.020 197.6 87.5 
1,220 30,135 2,595 104.5 23 
eo 18,319 4.230 178.2 20.1 
24.319 2,320 157.5 91.3 
oe 21,619 5,430 441.6 19.9 
O: 17,599 7,204 689.0 70.4 
1.050 17,304 5,530 504.3 76.9 


tive were obtained by experimental runs. Corrections wert | 
1.050 11.384 7.490 667.1 78.6 | 
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ating giving in effect a pump-back test in which the sub- 
station supplied the losses. A number of runs were made 
at between 5 and 28 m. p. h. By means of voltmeter and 
ammeter readings, the total output of the locomotive when 
regenerating was calculated and, making allowance for 
known losses and compensation for friction and curve losses, 
the actual drawbar pull was determined. 

Detailed information showing drawbar pull as obtained 
from the electric locomotive and the resulting mechanical 
efficiency of the steam locomotive is given in Table II. The 
test records given here have been selected from the complete 
data secured from a total of 65 test runs. 

In Fig. 1 have been plotted curves showing the actual 
tractive force as well as the indicated horsepower, and the 
third line gives the theoretical tractive force of a similar 
two-cylinder locomotive having cylinders 251% in. by 25 in. 
and a factor of adhesion of four which is considered a 
normal minimum for two-cylinder locomotives. It is ap- 
parent from the curves that the expected capacity of the 
locomotive was exceeded at the very low, and also at the 
higher speeds. 

Otheograms taken at three different speeds are shown in 
Fig. 2. Although the locomotive was tested without the 
customary breaking in, there was no indication of heating 
at any time, even when the speed was forced up to 63 m.p.h., 


e eG. TUN gear Speed A T6MPH. 50% Cur Off 

B P= /80Lb 854.5L.Hp. Reb | Nees ae 
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Right Side, 290.5 LHp. Right Side, 530.3L Hp. 

Crank Head Crank Head 


Middle, 537.21.Ap. 


Left Side, 516.4 1.Hp. 


Left Side, 288.8 [.Hp. 
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very good equalization of power under the circumstances, 
and there seems little doubt but that this locomotive is the 
most remarkable one of its size and general proportions the 
American Locomotive Company has built both as regards 
power and flexibility. Primarily designed for freight service, 
with small wheels 54 in. in diameter and long maximum 
cut-off, this locomotive is said to have easily attained a 
speed of 63, m.p.h. with only about a two-mile run to 
accelerate. 


Relation of Equipment Design to 
Maintenance” 
By William H. Fowler 


Erecting Foreman, Great Northern, St. Paul, Minn. 


THE length of time a locomotive or car is held out of 
service for repairs is of vital importance and all wide 
awake superintendents, heads of departments and foremen 
are on the alert to find how the repairs may be speeded up 
or the designs changed so as to eliminate the necessity for 

so many repairs. | 
It appears that our old friend Co-operation—real co-opera- 


Speed 33.4 M.PH. 33% Cut Off Speed 34M. PH. S0% Cut-off 
BP @/TILD, 1794.0 I. Hp. BP*/78 Lb. 22645 I Hp. 
Right Side, §35.6 I. Hp. Right Side, 766.2 1.Hp.: 
Crank Head Crank Head 
Middle, 739.71.Hp. Middle, 814,1 1.Hp. 
Left Side, 683.4 L Hp. 


Left Side, 5/8.7I.Hp. 


Characteristic Indicator Cards Taken During Tests 


the equivalent of a piston speed of 1,700 ft. per min. At 
this speed there was no indication of rough riding in the 
cab and the records of the otheograph indicate remarkable 
lateral steadiness, or freedom from nosing, a maximum 
lateral thrust of 5,000 lb. being observed. The otheograms 
shown in Fig. 2 illustrate the track reactions at 5 and 33 
m.p.h. from which it may be noted that the lateral rail 
thrust at 33 m.p.h. is 3,000 lb., indicating that the 5,000 
lb. obtained at 63 m.p.h. corresponds to great lateral steadi- 
ness at this speed. l 

The rapid acceleration of this locomotive as compared 
with the two-cylinder type was just as much in evidence as 
in the previous three-cylinder locomotives built, indicator 
cards at full piston stroke showing admirable starting con- 
ditions. l 

A slight irregularity in the valve setting appeared in the 
indicator diagrams, specimens of which are shown in 
Fig. 3, due to the fact that these cards were taken 
with the setting just as it was turned out from the shop, 
there having been no opportunity to make the final adjust- 
ments before the tests. Even so the specimen cards show 


tion between the various departments, engineering, purchas- 
ing and mechanical—can do much. 

Often the weaknesses and defects in design, almost in- 
variably showing up when new locomotives are first put into 
service, could have been eliminated had there been a real 
get together of mechanics and engineers in looking over the 
designs before they were finally submitted to the builder. 

Recently, a certain railroad, on putting into service a large 
delivery of passenger and freight locomotives just received, 
found that there were no shoulders on the valve stem fits. 
As the engineman tightened the valve rod keys, the valves 
were thrown out of square so that they had to be taken out, 
the stem turned down and a collar bushing applied to make 
a shoulder to hold the valve in place on the stem—a make- 
shift job at best and yet it cost much in labor and time held 
from service. Investigation showed that the shoulder had 
been omitted in the blue print. On some roads the engineer- 
ing or designing department seems to consider a suggestion 
from shop men as an interference rather than as a desire 


*A paper submitted in the competition on the relation of equipment design 
to maintenance, which closed February 1, 1924. 
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Total Weight of 191,000 Ib. 


Wheel base of engine and tender, 49 ft 1134 in., and the 
me recent develop- length of the engi in. 
nusually heavy and diameter of the - The boiler is of the straight 
top tyne, radia] Stayed, the first 


course j utside 
course 7734 j meter. 


-in, cylinders, de- the firebox set back of 


The weight of the engine jis 22 5/16 in. from shell of boiler 
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The firebox is 73 in. long and 85 in. wide inside the mud 
ring. The mud ring is of cast steel 314 in. thick, 4% in. 
wide at front and 4 in. wide at sides and back. The grate 
area is 42.2 sq. ft. 

The grates are of the box type and the ash pan of the 
Single hopper type. The hopper frame and door are similar 
to the U. S. R. A. design. The frames are of cast steel and 
are in one piece 5 in. wide. The pedestal shoes are of bronze 
and Franklin wedges are used. The cylinders and valve 
chambers are bushed with Hunt-Spiller bushings, and this 
material is used for packing rings, piston heads and cross- 
head shoes. The tender tank is of the rectangular type with 
water bottom. The tender frame is of cast steel. Common- 
wealth trucks are used with Andrews side frames and cast 
steel bolsters and wheels. 

The locomotives were built from designs and specifica- 
tions furnished by the railway company and contain a large 
amount of material which is interchangeable with the rail- 
road company’s classes J-1 and K-5-A, Mikado and Pacific 
types, respectively. 

The principal dimensions and data are shown in the fol- 
lowing table: 


TABLE OF DIMENSIONS, WEIGHTS AND PROPORTIONS 


Wheel bases: 


Total engine .....oooooooooomomosorosoosorsssons 11 ft. 6 in, | 

Total engine and tender..........ooooooooooo wees 49 ft. 11% in. 
Wheels, diameter outside tires: 

Driving A ee aoe ears Oia law eae . 57 in. 
Journals, diameter and length: 

Driving, main “o eae « 10 in. by 13 in. 

Driving, others occ 66 bon Sch oe tee cres - 9% in. by 13 in. 
Boiler: . 

Type “aioe eae be eaG wes see dae. A a “ge fee top 

Steam p picesune A o a 190 1b. 

Euel, kind A A IN os hie gai Bituminous 

Disrneten first ring, inside...........o..o.oooo.o.o.o.. rate in. 

Firebox, length and width..................o.o.o... 72% in. by 84% in. 

Arch tubes, number................oooooooom.o.ooo.. 4 

Flues, number and diameter.............o......o.o.. 195—2 in. 

Flues, number and liameter............o..o.o.o.o.... 32—5M in. 

Length over tube sheetS.................o.oooo... 15 ft. 6 in. 

Grate area 0 a ag Or iene Fee ee eee 42.2 sq. ft. 
Heating surfaces: 

Firebox- A O - 156 sq. ft. 

Arch, tubes ri a a aa nee 20 sq. ft. 

Tubes. ii at ne bids Se 1,574 sq. ft. 

Y A 710 sq. ft. 

Total evaporative 220 elicor es seek ees «iat bee 2.460 sq. ft. 

Superheating ogo woes y sad terrae angen bu were 593 sq. ft. 

Comb. evaporative and superheating.............. 3,053 sq. ft. 
Tender: 

Water. ‘Capacity: 25.3405 avee iin. Ponsa eae 8,500 gals. 

Buel Capacity: oia shea die tts ble Sake 15 tons 
General data estimated: 

Rated tractive force, 85 per cCent.............oo... 42,000 Ib. 

Cylinder horsepower (COG) i opts or Se teehee Rea ee 1,809 

Steam required per h0ur.............oooo.o.oooo.o.. 37 650 lb. 
Weight proportions: 

la on drivers — tractive force................ 4.55 

weight engine -- comb. heat. surface........ 62.6 


Boiler proportions: 


Tractive force — comb. heat. surface.............. 13. 
Tractive force X dia. drivers — comb. heat. surface. 784 
Firebox heat. surface + grate area.............00- ; 

Firebox heat. surface, per cent of evap. heat. surface. 7.16 


Superheat. surface, per cent of evap. heat. surface.. 24.1 
Tube length + inside diameter.................... 105 
«De «Bo 
300 


Type of IOCOMOIVE SAA 0-6-0 
Service oere E e Switching 
Track (PAGO Caninas aa AD RA a 4 ft. 814 in. 
Cylinders, diameter and stroke...........oooooo.o.. e 23 in. by 28 in. 
Valve gear, AV OC. aa Oda IAS Walschaert 
Valves, piston type, SiZO....o..oooooooooommoomm.$<?ooso » 12 in. 
Maximum travel ...... ik aeons ere da - 6 in. 
Outside lap ssinsporsrar tos a E 1 in. 
Exhaust clearance .....o..ooooooooooroooporoooooos 0 in. 
Lead: ip Tull gear es sete eee cee toe at a sowie ewes Ye in. 
Weights in working order: 
On drivers id AS e...... 191,000 Ib. 
Total engine ccc csaee ras eee tees e Da 191,000 1b. 
Tendér A EAS . 165,000 Ib. 
ais «So 
300 
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Decapod Type Locomotive No. 4358 on the Testing Plant at Altoona, Pa. 


Decapod Tests Show Well Defined Fuel Economy 


Addition of Feedwater Heater Results in 14 Per Cent Coal Saving 
Over Previous Ils Pennsylvania Locomotives 


HEN the first of the Decapod, or 2-10-0 type, 
locomotives was built by the Pennsylvania, ex- 
haustive tests were conducted at the Altoona test 

plant to determine the relative efficiency of this type, which 
has cylinders working at a maximum cut-off of 50 per cent, 
as compared with the Lis Mikado type freight locomotive 
with cylinders working at long maximum cut-off. These 
tests, made on locomotive No. 790 were described in the 
Railway Mechanical Engineer for April, 1920, page 193. 
Certain alterations in design were made as a result of the 
test and 122 more locomotives of the same type were built 
and placed in service. 

Since August 1922 the Pennsylvania has received from 
the Baldwin Locomotive Works 475 additional class Ils 
locomotives, making a total of 598 now in service. These 
latest Decapods are of substantially the same design as the 
previous ones except for the addition of a feedwater heater 
and the inclusion of a Type E superheater instead of a 
Type A. A series of tests has recently been made on one 
of these locomotives and it is interesting to note that the 
addition of the feedwater heater has resulted in material 
savings over the previous locomotives not so equipped. 

The results of these test plant trials are given in detail in 
Bulletin No. 32 (copyright 1924 by the Pennsylvania Rail- 
road System) from which the information in this article has 
been secured. 

Locomotive No. 4358, selected for these tests, was built in 
January, 1923, and had been in service for about one month 
before being put on the testing plant. The principal dimen- 
sions of locomotive No. 4358, used in these tests and of No. 
790 used in the tests previously described are shown in the 
following table together with similar dimensions of the L1s 
Mikado type freight locomotive used on the Pennsylvania: 
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GENERAL DIMENSIONS OF LOCOMOTIVES OF THE Ils AND Lis CLASSES 


NESS. ES Ils Ils Lis 
Type ce et os dr dines say bared ihe eee 2-100 10-0 2 
NUBIDOE. eras ad Scares 4358 790 1752 
Year built ....omoreosirr cars 1923 1918 1914 
Weight in working order, Ib............. 386,100 371,000 320,700 
Weight on drivers, lb.........o..o..o.o.... 352,500 341,000 240,200 
Weight of engine and tender in working 

order; We. coo caia Ss ne sa 590,900 575,700 497,050 
Tractive force (calculated) Ib............ 290,024 *90,024 x61,465 
Tractive force per lb. m. e. p............ 480 480 
Driving wheels, diameter, iM............. 62 62 62 
Wheel base, driving, ft. and in.......... 22-8 22-8 17-4 
Wheel base, total, ft. and in............ 32-2 Salty 36-44% 
Wheel base, engine and tender, ft. and in. 73-% IU 73-34% 
Cylinders (simple) diameter and stroke, in. 30% x 32 30% x 32 27 x 30 
Valves (piston diameter, IM............. 12 12 
Valve motion, tYPl......o.oooooooomoo.oooo Walschaert Walschaert Walschaert 
Boiler pressure, lb. per sq. iM............ 250 250 205 
Firebox, type 5.66: xes Swi ow shane nessas Belpaire Belpaire Be paie 
Grate area, sq. iris ias 70 0 0 
Small flues, number............oo.oo..... 114 244 236 
Small flues (outside diameter) in........ 2.25 2.25 2.25 
Large flues (for superheater) number.... 200 48 40 
Large flues (outside diameter) in........ 3.25 5.5 §.5 
Flues, length, 4ti.< taceak tbs ads anaes 228 228 228 
Heating surface, flu-s, sq. ft. (fireside).. 4104 3667 3373 
Heating surface, firebox (fireside) (includ- 

ing arch pipes) sq. ft...............-- 287 287 305 
Evaporative heating surface (fireside) sq. 

He O A eats oe 4391 3954 3678 
Superheating surface (fireside) sq. ft.. ee 1460 1215 
Heating surface, total (fireside) sq. ft. 5414 4893 
Feedwater heater (open type)..........- ocina None None 
Stoker eeo cane wae EE R E se Duplex Duplex None 
Ratio of weight on drivers to tractive force 3.9 3.8 3.9 
Total heating surface to grate area....... 97.1 77.4 69.9 
Flue surface to fire box surface......... 14.3 12.8 11.1 
Superheating surface to evaporative heat- 

ing surface siii iran ns 0.55 0.37 0.33 


x Based on mean effective pressure, equal to 85 per cent boiler pressure. 

* On account of limited cut-off, based on a mean effective pressure 
to 75 per cent of boiler pressure. 

The boiler is of the extended wagon top type with Bel- 
paire firebox, wide grate and a combustion chamber three 
feet long. The working pressure is 250 lb. per sq. in. and to 
provide for this high pressure the barrel plates have been 
made 11⁄4 in. thick. It is equipped with a Duplex stoker, 
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arranged so that the two elevators deliver their coal at alter- 
nate periods. 

The boiler is fitted with the Superheater Company’s Type 
E superheater in which there are 100 1-3/16-in., outside 
diameter, qe lanl elements, located in 200 3%4-in. boiler 


flues, each element making a single pass in each of two ad- 
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Ory Coal Fired Per Hour Per Sg. Ft of Grate, Pounds 


Fig. 1—Comparison of the Draft in Front of the Diaphragm, on 
Locomotives With and Without Feedwater Heaters 


jacent flues. There are 114, 2!4-in. flues in which there are 
no superheater elements. With this superheater the evapora- 
tive heating surface has been increased 11 per cent and the 
superheating surface 65 per cent over that of the earlier Ils 
boiler, which was fitted with a Type A superheater. 

The details of the cylinders, valves and arrangement of 
steam and auxiliary ports are the same as in the earlier class 
Ils locomotive which has been descrived in a previous article. 
A new type crosshead having a single bar guide with five 
enclosed bearing surfaces is used on these latest Decapods. 


of Boller and Furnace 
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Fig. 2—Efficiency of the Boiler and Furnace 


This is the first class of locomotives on the Pennsylvania 
Railroad on which a feedwater heater is standard equipment. 
The heater is of the Worthington open type, in which the 
feed water is heated by mixture with the exhaust steam. 


Coal Used in Tests 


All the tests reported here were made with coal of one kind, 
from a single mine. This was a high volatile bituminous 
coal from the Crows Nest mine. It was in run of mine size 
and estimated to contain from 15 to 50 per cent lumps. This 
18 the same kind of coal as used in tests of the earlier class 
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Ils locomotive No. 790. A representative sample from a car 
used in the tests when analyzed, gave the following: . 


PROXIMATE ANALYSIS or Crows Nest CoAL 


Fixed carbon, per cent............ A ON 57.84 
Volatile matter, per CeMt........o.oooococoororooororororraro roo, 31.12 
oisture, per A a 0.66 
hi per (CONE srs ose ree ris nahi cena ace ca eae Ga nee 10.38 
100.00 

Sulphur, determined separately, per cent.........-cccccccccccccce 1.7 
Calorific value, dry coal, b.t.u....ccc cece c cece ec enone nno 13,658 


Boiler Performance 


Draft, Combustion and Temperature. This locomotive 
has the same size nozzle as the former lis No. 790, but the 
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Ory Coal Fired Per Hour, Pounds 
Fig. 3—Rate of Combustion and Equivalent Evaporation 


tube arrangement is different and part of the exhaust steam 
does not pass through the nozzle but goes to the feedwater 
heater. Fig. 1 shows that, in general, the draft at the front 
of the diaphragm was higher than in locomotive No. 790. 

The grate area of this locomotive is 70 sq. ft. Under 
normal conditions it is fired by a stoker, and the test results 
show that the maximum rate of firing was above 16,000 lb. 
per hr., equal to more than 200 Ib. per sq. ft. of grate. 

The drop in pressure between the boiler and steam chest, 
due to the friction of the steam passing through the Type E 
superheater, which has 100 units with a steam passage area 
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Fig. 4—Temperatures of Exhaust Steam and Feed Water 
from the Heater 


10000 


of 70 sq. in., is found to be equal on the average to that 
through the Type A superheater, which has 48 units with 
an internal area of 54 sq. in. | 

The normal steam temperature due to the boiler pressure 
of 250 lb. is 406 deg. F., and in the regular tests the steam 
temperature ranged between 506 and 671 deg. The steam 


i 


Vor, 98, No, 1] | 
| 


» lent evaporation of locomotive 4358 wasa little 
ate per hour, that of locomotive 190, but, c idering only the tests at 
1 in- which full steam Pressure was maintained, the Maximum 
Crease in steam temperature. When compared with the €vaporation of locomotive 790 was higher, The difference 
earlier class Ils locomotive the Superheat temperatures are 


higher than | 
tween all the maximum figures is only a few per cent and 
alike for the two locomotives, when worked at the same 


vaporative Capacity, When the first tests were made the HAT 
locomotive had an exhaust nozzle 7 
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Indicated hog, 18 efficiency, Which is as high 75 per cent at low rates of 
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our. This very low efficiency occurs when the rate of 

locomotive of this class, No 790, this result Was thought to nng is beyond the reasonable capacity of the boiler. Fig. 
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€ Maximum figure for the equivalent evaporation 
maintained, the maximum equivalent evaporation was 79,988 hr per sq. ft. of heat; : J 
Ib. per hr. the maximum figure for locomotive 799 was 15.3 lb. This 
Locomotive 799 with the same Size and type of exhaust q; j i i 


maximum was no corresponding increase in the maximum evaporation. 
equivalent evaporation of 82,735 lb. The maximum equiva- 
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ered by the heater depends upon the temperature of the ex- 
haust steam, and this in general increases with the output 
of the locomotive. Fig. 4 shows the two temperatures at dif- 
ferent rates of evaporation. The highest feedwater tempera- 
tures were reached when the locomotive was worked at a rate 
high enough to require the use of the injector to supplement 
the feedwater heater. During these tests the temperature and 
pressure of the exhaust steam were high, but the amount of 
water delivered by the feedwater heater was limited because 
part of the boiler feed water was supplied by the injector. 
The highest feed water temperature in any test where the 
injector was not used was 218 deg. F. 

The direct saving, that is, the proportion of heat saved to 
the total output of boiler and heater, varied from 7.4 to 10.2 


Dry Coal Per Orawbar Horsepower Hour, Pounds 
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Fig. 9—Comparison of Coai Rates Per Drawbar Horsepower, 


Locomotives 790 and 4358 


per cent in tests in which all the feed water was supplied by 
the heater. In road service a locomotive is seldom worked 
at a rate beyond the nominal capacity of the heater, but many 
of the tests on the plant were beyond this capacity. In these 
tests there is an increase in the temperature of the water 
delivered by the heater, but the direct saving due to the 
heater falls as low as 4.7 per cent because part of the boiler 
feed water is supplied by the injector. 

The heater reduces the amount of water taken from the 
locomotive tender. The net saving in water by using the 
heater averages about 10 per cent when the locomotive is 
worked at rates within the capacity of the heater. 

At a given rate of combustion the temperature of the steam 
from the superheater is not affected by the use of a heater, 
but as less coal is burned to develop a given indicated horse- 
power, the temperature of the steam is lower when the heater 
is used if a comparison is made at equal horsepowers. 

In addition to the direct saving of the heater due to recov- 
ery of the exhaust steam from the locomotive, there is an 
indirect saving due to the fact that at a given horsepower 
the heater reduces the work of the boiler and, therefore, in- 
creases the boiler efficiency. In order to determine the total 
saving due to the use of the feedwater heater, eight tests 
with the heater, covering a range of evaporation up to its 
full capacity, were repeated, using the injector only to feed 
the boiler. 

The average coal saving in the eight tests was 13.9 per 
cent. In the eight tests made with the feedwater heater, the 
average temperature of the cold feed water was 91% deg. F. 
lower than in the tests without the feedwater heater. This 
lower temperature increased the calculated saving of the 
feedwater heater but decreased the coal saving, when com- 
parison is made with similar tests with the injector in use. 

The heat recovered by the feedwater heater is a direct 
addition to the heat output of the boiler proper and the max- 
imum steaming capacity of the locomotive is therefore in- 
creased in the same proportion. During the tests at or near 
maximum boiler capacity the heat recovered by the feedwater 
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heater varies from 4.9 to 6.4 per cent of the heat output of 
the boiler proper, thereby increasing the maximum steaming 
capacity of the locomotive in the same proportion, an average 
of 6 per cent. The maximum heat output of the boiler and 
feedwater heater of locomotive 4358 was 85,580,584 b.t.u. 
per hr., an increase of 6.3 per cent over the maximum heat 
output of locomotive 790. 


Engine Performance. 


The engines of this locomotive are of the limited cut-off 
type, and with the exception of the crossheads and piston 
rods, differ in no way from those of the former class I1s loco- 
motive No. 790. The water rate which is 20.8 lb. at 40 
r.p.m. and 20 per cent cut-off, has fallen to 15 Ib. at 160 
r.p.m. and 30 per cent cut-off. At all speeds above 60 and 
below 180 r.p.m. the water rate lies between 1714 and 15 
lb., except in a test at 120 r.p.m. and 55 per cent cut-off, 
where the steam pressure was not maintained because the 
maximum capacity of the boiler had been reached. This is 
a decided improvement over the performance of the Lis loco- 
motive, where in 29 tests the water rate of only one was be- 
low 17% lb. The lowest water rate of the Ils is obtained 
when the locomotive is developing between 2,100 and 2,500 
i.hp. at all speeds except 40'r.p.m., where the maximum 
horsepower was less than 2,100. 

The feedwater heater reduced the temperature of the steam 
at a given horsepower and should adversely affect the water 
rate. On the other hand, the feedwater heater, by reducing 
the amount of steam going through the nozzle, reduces the 
hack pressure and, therefore, decreases the water rate. Fig. 
5 shows that the least back pressure of an Ils locomotive 
equipped with a feedwater heater is considerably lower than 
that of locomotive 790 without a feedwater heater, both loco- 
motives being equipped with the same size nozzle. These 
two factors offset each other and the water rate of the two 
locomotives is found to be in practical agreement. 
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Fig. 10—Comparison of Coal Rates, Locomotive No. 790, Hand 
Fired with No. 4358, Stoker Fired 
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Characteristic indicator diagrams are shown in Fig. 6 
which are of particular interest in observing that the action 
of the auxiliary starting ports at full gear does not ma- 
terially affect the point of cut-off. The action of these 
auxiliary ports was described at length in a previous article. 


Locomotive Performance 


The performance of the locomotive as a whole is gaged 
by the coal burned and drawbar horsepower developed, but 
comparisons are also made on the basis of indicated horse- 
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power.” All the coal and water used in the tests is charged 
against drawbar horsepower, but the amount chargeable to 
auxiliaries is not included in that charged against indicated 
horsepower. 

At 40 r.p.m. (7.1 m.p.h.) the coal burned per i.hp. is 
nearly a uniform amount of 21% lb. at all cut-offs except 55 
per cent, and the coal per drawbar horsepower about 3 lb. At 
speeds of 40 and 80 r.p.m. (7.1 and 14.2 m.p.h.) the coal 
rate is shown to increase abruptly at cut-offs beyond 50 per 
cent. At speeds above 40 r.p.m. the coal rate per i.hp. hour 
is close to 2 lb. at all rates of working up to 2,500 i.hp. 
Per drawbar horsepower, it is less than 3 lb. Two tests 
show a coal rate as low as 1.9 lb. per i.hp. hour, and ap- 
proximately 21% lb. per drawbar horsepower hour. Fig. 7 
shows the coal rates per i.hp. hour at speeds of 120 and 
160 r.p.m. 

The coal per indicated and drawbar horsepower has been 
plotted in Figs. 8 and 9 to compare the performance of 
locomotive 4358 with that of 790 when both were stoker 
fired. The average improvement of locomotive 4358, 
equipped with a heater, is found to be more than 14 per 
cent, which is the total saving that can be credited to the 
feedwater heater. As there is no difference between the 
engines of the two locomotives, the additional fuel saving 
is that due to the better boiler efficiency. 

In Fig. 10 the coal burned per i.hp. hour, is shown com- 
paring locomotive 4358, stoker fired, with 790, hand fired, 
at different speeds. The reason for making this comparison 
is that a full set of tests was made for locomotive 790 only 
hand fired and locomotive 4358 only stoker fired. It has 
not been possible to obtain as good economy with stoker firing 
as with hand firing and the charts are of interest in show- 
ing that, whatever economy has been lost by the introduction 
of the stoker, has been regained by the use of the feedwater 
heater. 

The maximum indicated horsepower of locomotive 4358 
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Fig. 11—Drawbar Pull at Different Percentages of Cut-Off 
and Various Speeds 


was 3,863 and was developed at a speed of 160 r.p.m. and 
47 per cent cut-off. By dividing the weight of the locomo- 
tive in working order, by this horsepower, it is found to 
weigh 100 lb. per horsepower. The class Lis locomotive 
weighs 113 lb. per horsepower at maximum rate. 

While the average gain in efficiency of locomotive 4358 
compared with locomotive 790 is quite large, the maximum 
increase in horsepower is only 9 per cent. Part of this 
increase is due to the lower water rate of locomotive 4358 
in the particular tests under comparison. An increase in 
horsepower of 6.4 per cent is due to the increase in steaming 
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capacity resulting from the heat saved by the feedwater 
heater. When the locomotive is operated at the maximum 
horsepower the injector is used to supply a large part of the 
feedwater and, therefore, the increase in power is less than 
14 per cent, which is the percentage of saving due to the use 
of the feedwater heater only when the heater supplies all the 
feedwater. 

In Fig. 11 are plotted some maximum drawbar pulls at 
different speeds. The amount of steam furnished by the 
boiler at speeds below about 15 m.p.h., is not the limiting 
factor in establishing the maximum drawbar pull, as then 
only a moderate weight of steam is required. “The drawbar 
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Fig. 12—Machine Efficiency Compared with Speed and Power 
Developed 


pull at these speeds depends upon the dimensions of cylin- 
ders and driving wheels for any given boiler pressure. 
Machine Effictency—The machine efficiency of locomotive 
4358 has a wide range, from 71 to 88 per cent. Over a 
long series of tests the variation in machine efficiency during 
duplicate tests is so wide that it is evident that the dyna- 
mometer readings are not always correct. In Fig. 12 is 
plotted the machine efficiency for all tests. The points in 
Fig. 12 are consistent, and while they may be too high or 
too low, they show that the machine efficiency follows a 
regular law decreasing with the speed and, at any given 
speed, increasing as the power developed is increased. 


Conclusions 


In the conclusion of the report on these tests it is stated 
that “the substitution of the Type E for the Type A super- 
heater with the resultant large increase in heating surface 
has not noticeably increased the evaporative capacity or 
efficiency of the boiler; the addition of a feedwater heater 
has resulted in a coal saving of about 14 per cent. The 
performance of the engines of this locomotive confirms the 
results of the tests of the earlier class Lis and show the 
expected economy when compared with long cut-off engines.” 


The Unaflow Locomotive—A 
Correction 


"THE September 1924 issue of the Railway Mechanical 

Engineer contained an article by Prof. J. Stumpf de- 
scribing the unaflow locomotive. Fig. 1 in this article was 
referred to in the caption as being a theoretical indicator 
card. The author, however, has kindly brought to our 
attention that this card is not a theoretical card but is an 
analysis of an actual indicator card which was taken in tests 
on the locomotive. 


Bored Pins and Axles for Locomotives 


Increased Strength with Less Weight Can Be Obtained by Using 
Larger Inside Diameters 


By Lawford H. Fry 


POINT in locomotive design which has not been given 
the attention that it deserves is the use of sufficiently 
large holes in bored axles and crank pins. It is 

common practice to use an 11-in. axle bored with a 3-in. 
hole. Such an axle has a section modulus of 130.4 in.? and 
a weight of 24.9 lb. per inch of length. Reference to the 
accompanying tables shows that if the axle is made 111% in. 
in diameter with a 5-in. hole, the section modulus will be 
131.8 in.* while the weight is reduced to 22.6 lb. per linear 
inch. This reduction of 2.3 lb. per inch represents a nine 
per cent reduction in weight and, in an axle 69 in. long, 
amounts to a saving of practically 160 lb. In the case of 
crank pins a proportionate saving can be made by the use 
of ample sized boring. The actual saving is not so great 
owing to the shorter length of the pin, but it must be remem- 
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better the physical properties of the steel. The following 
table compares the section modulus, weight, wall thickness 
and surface per pound of metal for three axles, having 
respectively, no hole, a three-inch hole and a five-inch hole. 
The length is taken as 69 inches and the outside diameter 
is assumed to be uniform at 11 inches for the first two and 
11% inches for the third. 


Propor- 
Surface tionate 


Outside Section Taal Wall Total per Ib. increase 

diam., Bore, modulus, weight, thickness, surface, of steel, 

inches inches inches* pounds inches sq. in. sq. in. surface 
11 Solid 130.6 1,860 11 2,570 1.4 ea 
11 3 130.4 1, "720 4 3,200 1.9 35 
11-4 5 131.8 1 "550 3-4 3,460 2.2 57 


It is evidently more intelligent both mechanicaffy and 


metallurgically to use an ample bore in the axle. 
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hered that every pound of weight saved in the revolving parts 
enables the same saving to be made in the counterbalance, 
so that a saving of 100 lb. in crank pin weight means a sav- 
ing of 200 1b. in the locomotive weight. 


A Large Bore Has Desirable Features 


The use of a large bore, besides being of mechanical ad- 
vantage in reducing weight, is desirable from a metallurgi- 
cal standpoint. All locomotive forgings should receive a 
heat treatment of some sort after being forged and before 
being placed in service. This heat treatment may be anneal- 
ing, that is a heating followed by slow cooling; or normaliz- 
ing, which is a heating followed by cooling in the air; or it 
may be by quenching and tempering, in which the forging is 
heated and quenched in oil or water and then reheated to a 
lower temperature. Whichever treatment is given, the physi- 
cal properties of the steel will be affected by the thickness of 
the metal to be influenced and by the amount of surface 
through which the heating and cooling effects can penetrate 
the metal. The thinner the wall thickness and the greater 
the surface, the more effective is the heat treatment and the 


An Analysis of Seven Main Crank Pins 


An analysis of seven main crank pins of the type used on 
heavy modern locomotives is shown in the drawing which 
illustrates the effect of design and material. The outside 
diameters range from 914 in. to 11 in., the bores from 2 in. 
to 51% in., and the piston thrust at full boiler pressure from 


Pin A B C D E F G 
Outside diameter, inches.. 11 10% 9% 11 10 9 9 
Bore diameter, inches.. 3 4% 2 5% 3 4 4 
Piston thrust per Ib. of pin 

weight A bear bs 290 330 310 435 300 460 450. 


136,600 lb. to 182,750 lb. The materials represented are 
annealed carbon steel, quenched and tempered carbon steel, 
normalized carbon-vanadium steel, and quenched and 
tempered chrome-vanadium steel. It will be seen that the 
pins are designed for maximum fibre stresses of 15,000 lbs. 
to 16,000 lbs. per sq. in. for the carbon steel and the carbon- 
vanadium steels, irrespective of treatment, while for the 
chrome-vanadium steel fibre stresses of 18,900 lb. and 20,600 
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lb. per sq. in. are allowed. The last line, which shows the 
pounds of piston thrust carried per pound of metal, is a 
measure of the efficiency of the design. The figures for 
bore, diameter and pounds of piston thrust carried per 
pound of pin weight are repeated in the following table for 
convenience of reference. 

Pins A, C and E with 2 in. and 3 in. bores carry from 
290 lb. to 310 lb. of piston thrust for each pound of pin 
weight. Pin B with a 41 in. bore carries 330 lb., 
while pin D with a 51 in. bore carries over 40 per cent 
more with 435 1b. of piston thrust per pound of pin. These 


five pins are all straight carbon or carbon-vanadium with a 


TABLE I 


Section modulus 


Outside Diameter of bore 
diameter, ——— ——- A— TF 
in olid 3in. 3Yin. 4in. 4%in. Sin, 5% in. 6 in. 
“7 33.7 33.3 [31.6] 30.1 ee owes Ne sas 
» 1% 37S 37.1 [35.4] 340 acen q como con. a 
Y, 41.5 41.1 [39.5 38.2 ss ates ara ar 
Y 45.7 45.3 [43.8] 42,5 aid Doss es yates 
$0.1 49.8 [48.3] 147.0] 45.1 0... vues as 
Y 55.1 Ae §3.3 [52.1] 50.2 ls eats ye 
Y, 59.3 57.6 [56.3] 54.5 a a E 
Y 65.8 64.1 [62.9] 61.2 ' oa be ao 
9 71.7 70.1 [68.9] [67.2] 62.0 Doe Die 
14 27.7 (da 75.0 1533] 71.0 Lara a Aten 
Y 84.1 81.4 [79.8 77.6 ua o 
Y 91.0 82.4 [86.9] 846 .... aes 
10 98.2 95.7 [94.2] [92.0] 89.2 See 
Y, 105.8 aes 191.8 or at 97.0 eee 
Y, 113.5 109.7 [107.5 104.9 ES 
34 122.0 118.2 (116.2) 113.6 cs 
11 130.6 126.9 [124.9] [122.4] 119.1 
Y 139.8 rae 134.3 (131.8): 128.5 
14 149.0 144.6 [1412] . 138.0 
Y 159.3 154.0 151:6] 148.5 
12 169.7 162.2 [159.1] 155.1] 
4 180.5 dorada 173.1 (170.1] 
14 193.8 184.6 [181.6] 
M 203.5 196.4 [193.5] 
13 215.7 208.8 [205.9] 
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modulus 10 per cent greater in B and 22 per cent greater in 
D. On the other hand pin C, because of the small diameter 
of the body and bore, has nearly 25 per cent greater weight 
and at the same time about seven per cent lower modulus 


than even pin E. 


Recommended Proportions 


It is obvious that the greatest strength with the least weight 
is obtained by using a large diameter for the body and the 
maximum practical diameter for the bore. In working in 
this direction it will be found that a limit is set for the out- 
side diameter by the increase in weight of the surrounding 


TaBLE II 
Weight in Ib. per linear inch 


Outside Diameter of bore . 
diameter, >  —____ __ ===, 

in. Solid 3in. SWYin. 4in. 4%im Sin. S% in. 6 in. 
119.9 8.9 8.2 7.3 age eee Secor fey aaa 

Y 11.6 96 A “caus ere, anes Aé 
Y, 12.5 10.5 9.8 8.9 ae ee Pee A 
Y 13.3 11.3 10.6 : 9.7 ate. e aen a Ge 
14.2 12.2 11.5 10.6 9.7 ia esos z 

Y -:15.1 sea 12.4 11.5 10.6 da ada ES 
Y 16.1 134 #125 W6  .... ious oe 
Y 17.0 143 13% 125 222. a an 
9 18.0 15.3 14.4 13.5 12.5 acai as 
Y 19.0 ATN 15.4 14.5 13.5 ghas anda 
Y 20.1 16.5 15.6 14.6 aid EF 

A 21.1 17.5. 16.6 15.6 Sesh De asst 

10 22.2 18.6 17.7 16.7 15.4 neki 
Y 23.3 aware 18.8 17.8 16.5 ida 
Y 24.6 20.1 19.1 17.8 od 
A 25.7 21.2 28.2 18.9 ela Dl 
11 26.9 22.4 21.4 20.1 18.8 
Y 28.1 eer 22.6 21.3 20.0 
Y 29.4 23.9 22.6 21.3 
34 3€.6 25.1 23.8 22.5 
12 32.0 26.5 25.2 23.9 
14 33.3 eee 26.5 25.2 
Y 34.5 A 27.7 26.4 
J4 36.0 29.2 27.9 
13 37.5 30.7 29.4 


maximum fibre stress of about 16,000 lb. per sq. in. The 
remaining two pins F and G, which are of quenched and 
tempered chrome-vanadium steel with an allowable maximum 
fibre stress of 20,600 lb. and 18,900 lb. per sq. in., carry 
respectively 460 lb. and 450 lb. of piston thrust per pound 
of pin. It is to be expected that the chrome-vanadium steel 
pins with their high tensile strength and consequently high 
allowable fibre stresses should show the highest load carried 
per pound of pin weight. At the same time it should be 
noted that the bofe with a diameter of 4 in. stands in a 
satisfactory relation to the outside diameter which is 9 in. 
Of the other pins A, C and E are seen to be unnecessarily 
heavy for the loads they carry. The bores could be made 
5 in. instead of 2 in. and 3 in. which would give a saving 
of about 100 lb. weight for each pin without increasing the 
fibre stress beyond a safe figure. Pin B with a 414 in. bore 
and a, diameter of 10% in. is well proportioned and carries 
330 lb. per pound of pin weight. Pin D with a 5) in. bore 
stands out above the others with the high figure of 435 1b. 
of piston thrust per pound of pin weight. This figure ap- 
proaches those of the highly stressed chrome-vanadium pins, 
but is obtained with a fibre stress of only 15,500 lb. per 
square inch. This excellent result can be traced to two 
causes: first, to the shortness of the pin which gives a lever 
arm of only 1034 in. as compared with 12 in. for pin B; and 
second, to the large diameters chosen for the pin body and 
bore. The second is the more important factor. It is in- 
teresting to compare the four pins B, C, D and E for modu- 
lus and weights, as in the following table. 


Pin B C D E 
Outside diameter, in.............-. 10% 9% 11 10 
Bore diameter, iN................. q 2 SY 3 
Section modulus, in. cu.3.......... 11€ 9] 122 98 
Weight per in. of length, Ib........ 20.1 24.8 20.1 20.2 


In pins B, D and E the weight per inch of length is 
practically the same for all three sections, but compared with 
pin E the better distribution of metal makes the section 


parts, such as rod ends and wrist pin hubs for pins, and 
journal boxes and axle hubs for axles. 

The following proportions between the bore' and outside 
diameter are recommended for pins and axles: 


Outside Diameter 
diameter, of bore, 
inches inches 
D NO Go eet: is ae 5 ce id Beeler eames woes aaa ees 3% 
O SR aoe aoe kee ae 4 
Oto: IO Bisons Gidea be eee E E eee 4% 
10 cto A we Yeo oi ee Se we ees 5S.. 
Titol? oan ie A EE 5% 
¡EA es5545 saw See ee GA ake Baas sete tener aya cers 6 


To facilitate study and design Tables I and II are pre- 
sented. These tables show respectively the values for the 
section modulus and weight per linear inch for various com- 
binations of outside diameter and bore. In Table’I the 
recommended combinations of bore and body diameter are 
enclosed in brackets. It will be seen that these combinations 
provide for a gradual increase in section modulus from 31 
in.? to 206 in.*, with the corresponding weights per linear 
inch increasing from 8 lb. to 31 1b. 


Pacific Type, 4-cylinder Compound Express Locomotive Used on. 
the Hungarian State Rallway | 
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Chicago & Alton Re-equips Limited Train 


Non-Reversible Seats in the Coaches; Unusual Arrangement of the 


Observation-Parlor Cars 


HE Chicago & Alton has re-equipped its Alton Limited 
running between Chicago and St. Louis, Mo. The 
service now consists of two new trains of all steel 
equipment which were recently received from the Pullman 
Car & Manufacturing Company, Chicago. They represent 
an investment of approximately one million dollars and are 
completely modern in safety devices, lighting, ventilating 
and heating equipment. All of the cars are fitted with vapor 


car heating equipment and thermostatic temperature control. 


Interior view of the Dining Car, Showing the Buffet and Lower 
Deck Lights 


The passenger coaches are unusually long. The coaches, 
dining cars and parlor cars are 87 ft. in length; the observa- 
tion-parlor cars are 90 ft. long. 

Each of the two trains has a mail storage car, one of 
which is. named for Rudolph. Brauer, superintendent of the 
sixth division, Railway Mail Service and the other for Cap- 
tain West, chief clerk at large, Railway Mail Service. The 
railway post office cars are named for Paul Hendersen, 
second assistant postmaster general and for Col. G. B. Arm- 


strong, who is known as the father of the railway mail 
service. 

The combination passenger and baggage cars are named 
for the states of Illinois and Missouri. The length of these 
cars over the end sills and over the buffers is 78 ft. and 86 


The Observation Parlor Car Has Japanese Maid Service 


ft., respectively, and the inside length of the baggage com- 
partment is 37 ft. .This compartment is provided with a 
conductor’s desk, lockers, baggage writing desk and a folding 
wash stand equipped with a mirror. The passenger com- 
partment which is used as a smoker, seats 48. The seat 
design, which is similar to that used in the chair cars, is 
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The Passenger Compartment of the Baggage Car Is Used As a Smoker 
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Floor Plan of the Dining Cars 
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are upholstered in mouse colored plush, striped with. braided 
black. The draperies and carpets harmonize in color with | 
the upholstery. The light fixtures are of statuary bronze 
and are arranged in a manner similar to that used in the 
chair cars. 

A standard Pullman drawing room, seating five persons, 
is located at one end of each car, with a women’s lavatory 
and saloon in the other end. The men’s toilet is located 
in the same end as the drawing room. These cars have a 
total seating capacity of 39 persons each, which is excep- 
tionally large for a parlor car. 


quite unique. The frame is all metal with the exception of 
@ wooden arm rest. The seats are divided, as shown in the 
illustrations, and are equipped with detachable seat cushions 
and backs, which are covered with leather. The interior is 
Similar in general appearance fd the parlor and chair cars 
which are wood, finished in vermilion. The wood finish is 


applied from the window sills up, including the lower and 
side decks which tends to give the: cars a much more home- 
like appearance than if a stéel interior finish had been used. 


The Dining Cars 


Each of the two trains has one dining car. These cars 
are named for Springfield, the capital of Illinois and for 
Bloomington, where the Chicago and Alton railroad shops 
are Jocated. They have the same vermilion interior finish 
throughout, including the wooden passageway at the kitchen 
end of the car. There are ample lockers and refrigerators. 


Each car has a total seating capacity of 36. The interiors 


The Chair Cars Have Witte Upper Decks and Non-Reversible Seats 


A separate saloon and wash room is located at the end of 
each car. 

Two chair cars are used in each train, named for Oak 
Park and Evanston, suburbs of Clvcago. and for Webster 
Grove and University City, suburbs uf st. Louis. The over- 
all length of these cars is the same as that of the combination 
baggage and passenger Cars. The „seating equipment is the 
same as that used in the smoking ‘compartment of the com- 
bination passenger and baggage cars, except that the seats — p 
are equipped with higher backs and are upholstered with Celling and Side Lights for the Dining and Observation Cars 
green mohair. These seats, which were furnished by the 
car builders, are stationary and cannot be reversed, as the 
entire train is turned at each end of the road. As shown 
in the illustration, the center ceiling lights and the lower 
deck lights are placed on each side of the car. The upper 
deck is unusually wide, measuring approximately seven feet, 
which gives the car a roomy appearance. These cars are 
also equipped with separate saloons and lavatories, the men’s 
being located at the front end of the car and the women’s 
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are lighted with numerous candelabras and deck chandeliers 
of silver. 

The kitchen and. pantry are finished in white enamel. 
The equipment includes apparatus for the steam cleansing, 
sterilizing and drying of china, glass and other table utensils. 
The kitchen is equippedywith an electric exhaust fan and 
reversible ventilators. All of the silverware and dishes are 
of special design. y At the .end of the dining compartment is 
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Floor Plan of the Observation-Parlor Car 


at the rear. The aisle strips harmonize with the upholster- 
ing and window shades. 

The parlor cars are named the George Washington, 
Thomas Jefferson, Abraham Lincoln, Grover Cleveland, 
Theodore Roosevelt and Woodrow Wilson. Three of these 
cars are used in each train. They are the same length as 
the combination passenger and baggage cars, and chair cars. 
Thirty-four revolving chairs are provided in each car. These 


the conductor’s desk with a cabinet above and drawers below. 
Immediately back of this desk is a conductor’s locker and 
opposite is the crew’s locker, together with a refrigerator 
equipped with a cigar humidor. 


The Observation-Parlor Cars 


The observation-parlor cars are of the most unique in de- 
sign of any of the cars in the train. In the observation end is 
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a magazine table and writing desk with telephone service 
for use at Chicago and St. Louis, and 12 chairs. Immedi- 
ately forward of this is a buffet, which serves a Japanese 
tea room and ladies’ smoking room. Two enclosures com- 
prise the tea room and along the side of the car opposite 
to these enclosures are two over-stuffed half-moon sofas 
provided with smoking stands. Draperies are hung at each 
end of the sofas, with a low partition between the two tea 
room enclosures and high partitions at the ends. In front of 
the tea rooms are 12 parlor car chairs which are for the 
exclusive use of ladies. A bookcase of special design, con- 
taining copies of the latest books, is located in the front end 
of the car, immediately opposite the writing desk. At the 
head end of this car is also a women’s lavatory and saloon. 
No provision has been made for a men’s lavatory or saloon 
in this car. 

The upholstery in the ladies’ parlor and tea room end of 
the car is of Venetian blue velvet. The upholstery at the ob- 
servation end is of green velvet with carpet to match. The 
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lighting fixtures in the entire car are similar in design to 
those in the dining car. Four folding seats, which close auto- 
matically as soon as the occupants arise, are provided for 
the observation platform. There is also ample room for the 
additional use of from four to six large camp stools with 
backs, which are carried as part of the equipment of these 
cars. 

The exterior of the cars is finished in maroon with light 
Venetian tints striped with gold. With the exception of the 
postal, dining cars and the combined passenger and baggage 
cars, which are built with blind ends, all of the cars have 
wide vestibules. Pullman cast steel trucks are used through- 
out both trains. Each car is also provided with a Giessel 
water cooler, equipped with a filter. 

Both of these trains were run intact from Chicago to St. 
Louis on September 14, where they were placed on exhibition 
the first two days of the following week. Both trains were 
placed in service September 28, one starting from St. Louis 
and the other from Chicago. 


Economy in Painting Steel Passenger Cars 


Twelve Years’ Experience on Soo Line Demonstrates Practicability 
and Economy of Four Coat System 


By G. H. Hammond, | 
Foreman Painter, Minneapolis, St. Paul & Sault Ste. Marie, Minneapolis, Minn. 


N 1920 at Boston, the writer was privileged to read a paper 
on the economical painting of steel passenger car bodies, 
at the convention of the Equipment Painting Section 


of the American Railway Association, describing in detail 


how the Soo Line has cut out all needless material and 


labor used in painting, and at the same time secured greater 


durability. The paper was not prepared or published until 
after eight years of thorough test and practical use. At 


the present time, this system has been the standard practice _ 


on the Soo Line for more than 12 years, and not one of 
these cars has been re-sand blasted, and there is no indica- 
tion that they will be for years to come. 

Within the past four years, some of the other railroads, 
and at least one car company, have given this system (or as 
near it as possible) a try out with gratifying results, and 
are now strong advocates of the abbreviated paint treatment 
on steel passenger cars. 

To all who are interested, the following will show in 
detail the system as practiced by the Soo Line: 

The car is sand blasted to remove all old paint, rust 
and scale. This is followed by applying one coat of color 
paint on which the lettering is done, and is then varnished 
with three coats of outside body varnish. 

The Tuscan red body color is in paste form, pound in 
equal parts of raw linseed oil and gold size japan. This 
paste color is thinned with raw linseed oil, and nothing else, 
to a consistency that will cover sand blasted steel with one 
coat. The color is applied with a bristle brush and smoothed 
with a hair brush. 

- The following day the car is lettered. First, pounce with 
whiting where the lettering is to be applied, and wash off 
with water after the lettering is done. The pounce powder 
will prevent the gold leaf from sticking to the body color 
around the gold size. 

The next day the first coat of body varnish is applied. 
This is followed by two more, allowing 48 hours between 
coats. 

These four coats are all that is necessary to thoroughly 


protect the steel from the weather. The body color is highly 
elastic, and will remain so as long as it is sealed in between 
the steel and the varnish, and will prevent the varnish next 
to it from hardening. 

The four coats together, therefore, form a combined 
material of great elasticity which will expand and contract 
exactly with the steel, and cannot crack or peel. 

Each time a car is repainted, the old surface is sand 
papered, given one coat of body color in oil, and three coats 
of finishing varnish precisely the same as a sand blasted 
car, saving the lettering as long as it is good. After two 
or three repaint jobs, it will be found difficult to distinguish 
these cars from those which have been surfaced. 


Opposing Arguments Answered 


There has been, naturally, some opposition to such a 
system. Some master painters have been opposed to using 
methods of this kind, giving various reasons in support of 
their opposition. Each and all of such reasons have been 
duly considered in the past, and are easily and logically 
explained away. 

Some complain that the four coats applied in this wav 
would not leave the car smooth enough in appearance to 
be acceptable, therefore, they insist that more or less sur- 
facer be used to build up as smooth a surface as possible. 
Right here is the big mistake. Surfacer should have no place 
on the outside of steel passenger cars. As an exaggerated 
illustration of its nature, it may be compared to a layer of 
clay, non-elastic, brittle and porous, drawing the life from 
the under coatings as well as from the outer coatings. A 
break down of this combination is certain. 

- To turn out a car with a piano-like finish is a source of 
pride and satisfaction, of course. The value of such a finish 
consists of just one thing—advertisement. 

Go to -any train shed, or stand on the platform of anv 
depot, and note if the passengers first examine the outside 
appearance of the cars in which they are about to ride. 
Clean cars with a varnish luster, whether super-smooth or 
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not, will impress railway travelers favorably. It is obvious 
that it does not pay to produce an extra smooth surface. 

The objection has been made that a car finished with 
four coats only could not be wiped or cleaned readily. As 
a matter of fact, these cars may be cleaned just as easily 
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may be ignored, as they will gradually fill as the car is 
repainted from time to time. 

Still another objection has been offered that some of the 
body colors could not be applied directly to the bare steel 
because of lack of affinity between the two substances. This 


te 
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This Car Was Painted May 31, 1923 


as any other cars, and they are not noticeably rougher than 
other cars. | 

Another objection raised is that on some roads the steel 
used for the bodies is rough and full of pits. Such steel is 
«objectionable for such a purpose. 

Undoubtedly war conditions are to blame for many cars 


objection should not be considered too seriously, as a change 
of paint formula could be made which would overcome any 
difficulties of this nature. 

It has been claimed that the territory through which the 
Soo Line runs is especially mild on paint and varnish, while 
in some other parts of the country, the conditions are much 


Sleeping Car “Bowbelis,'” Painted April 6, 1923 


being built of such steel. It is believed that for some time 
past, and at present, any amount of good clean smooth steel 
may be had for car bodies. To those who have cars of rough 
steel where pits are not too numerous, the worst ones may 
be filled with solder and filed smooth, while the smaller pits 


more severe. A careful check-up will disclose the fact that 
climatic destruction to paint is about equal all over the con- 
tinent, and any paint elastic enough to expand and contract 
with the steel will be found to be perfectly adapted to the 
mountain districts of the East and West, the hot plains of 
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the Southwest in summer, or the frozen prairies of the far 
North in winter. Some of the Soo Line steel cars are 
running between Chicago and Vancouver, and show no more 
deterioration to paint than the same class cars in local trains. 
: The advantages of the four coat system are: 
Greatly reduced cost of materials. 
Less cost for labor. 
Increased durability of paint. 
Less time required to paint the cars. 
Greater time between sand blasting jobs. 
If the right kind of paint materials are used, success is 
certain. 


Coupler Yoke Rivet Shearing 
Machine 


By E. A. Murray 
Shop Superintendent, Chesapeake & Ohio, Huntington, W. Va. 


T° replace a coupler yoke it is the customary practice to 
remove the whole gear and take out the springs and 
followers. The yoke and coupler are then sent to the black- 
smith shop where the rivets are cut off and a new yoke is 
attached. In order to expedite the work of removing the 
coupler yoke rivets at these shops, a pneumatic shearing 
machine has been devised which has considerably reduced 
the time and labor formerly expended in this work. 
Referring to the drawing, it will be seen that the machine 


CHAIRED) 


- l ore o e 
(O88 Ar TUI) 
:0 » pe 


+ 


ales 


— E) 
è 


FDA 


Te 


— an 
— ao 
— a oe 
— a 


Ng 


a š 


"7h" 


< 
T 


if 


a 


me 
a 


RAILWAY MECHANICAL ENGINEER 


yoke. 


— — <a 
=== ee ee 
— 


- = a o 
-— 


VoL. 98, No. 11 


Cast iron and wrought steel have been used through- 


out the construction with the exception of the parts F and H 
The assembling and piping 


which are made of cast steel. 


Pneumatic Rivet Shearing Machine Which Saves Considerable Time 
in Making Coupler Repairs 


pertaining to the installation were performed in the shop. 
The main air-cylinder piston rod which is 3% in. in di- 
ameter, is pivoted directly to the shearing lever. A smaller 


Drawing of the Coupler Yoke Rivet Shearing Machine 


consists essentially of a large air cylinder for operating the 
shear, a small air cylinder for inserting the clamping wedge 
at G and a bolster and clamp for holding the coupler and 


piston rod, 13% in. in diameter is screwed into the upper end 
and operates a piston in the oil cylinder A. The oil cylinder 
is bored to 6%4 in. and is 13 in. high. The oil serves as a 
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buffer to cushion the action of the main piston when air is 
admitted to the cylinder C. A stuffing box B is placed 
between the oil and air cylinders. The diameter of the 
main air cylinder is 20 in. and the piston stroke is 103% in. 
The shearing lever is fulcrumed on K and the blades are 
bolted to the shear head J. The coupler yoke is held in 
position on the bolster H by the clamping lever F. This 
lever is held against the yoke by means of a wedge inserted 
between two rollers at G, by admitting air into the air 
clamping cylinder, which is bolted to the end of the bed 
plate E. When it is desired to release the clamping lever, 
it is only necessarv to turn a four-way cock which admits 


Discussions at the Car 
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air to the other side of the piston :in the air clamping 
cylinder and also releases the air which was used to move 
the wedge forward. The return movement of the piston 
removes the wedge from between the two rollers and a 
spring pushes the clamping lever up. 

Both air cylinders are operated in the same manner and 
the various cocks are located in a convenient location for the 
operator. The coupler yoke may be placed on the bolster 
and removed from either side. This arrangement is quite 
convenient in case either one or two men are working, as 
the machine may be operated entirely from one side or 
from both. 


Inspectors Convention 


Accuracy of Charging for Repairs to Bent Car Parts and Responsibility 
for a Shifted Load Discussed at Length 


AST month’s issue of the Railway Mechanical Engineer 
contained a resumé of the opening proceedings of the 
twenty-third annual covention of the Chief Interchange 

Car Inspectors’ and Car Foremen’s Association of America 
which was held at Chicago, September 23, 24 and 25. One 
of the papers included in that issue was that of B. F. Jamison 
on A. R. A. Car Repair Billing. Below will be found an 
abstract of the discussion which followed its reading. The 
Question Box discussion is also given in this issue. 


Discussion of Mr. Jamison’s Paper 


F. W. Brazier (N. Y. C.): I was muth interested in Mr. 
Jamison’s paper, but he is talking to the wrong convention. 
Our higher officers are the ones who do not know the im- 
portance of what he has said. I see our billing clerk here. 
How many million dollars a year do you bill out? 

A Member: Approximately $15,000,000. 

Mr. Brazier: That is more than the entire mechanical de- 
partment is spending on our fast locomotives. When you 
get home take this up with your higher officers and when they 
say you must cut down expenses and lay off some of your 
men, explain to them that it will be taking money out of 
their own pockets. You know, as a general thing, when they 
want to lay off anybody, they start in the car department. 

We have no rule that is so abused as Rule 32. I do not 
believe some of the decisions that the arbitration committee 
mode, and I am a member of it, would stand water if the 
people told the truth, but we have to render a decision on 
the evidence given us by you. 

J. J. Gainey (Southern): Mr. Jamison at one time was 
under my supervision in the car department. Unfortunately 
from the mechanical end, he left us and went into the audit- 
ing end. He checks in about eight general foremen’s districts, 
which will mean eight general car foremen and probably 

treble that number of foremen of the car department. He is 
more rigid and severe on our mechanical department than 
the A. R. A. clerks. He checks us from every angle, even 
going out into the yard and checking the repairs to the cars. 

He makes out a statement, one copy of which comes to me, 
one of which goes to our superintendent of motive power and 
one to our auditor. He shows all errors and omissions, under 
and over charges, and brings it all out in dollars and cents. 
He sends that in to our office and I presume our office at 
Washington sends a check out for all the over charges and we 
make our men go back and check the undercharges and bring 
them up. Any road that has not got a billing repair auditor 
is making a mistake. 

Whenever he checks in a terminal he takes the general 


foreman out to where the inspectors are who write up those 
repairs and instructs them. He also gets a class of all the 
foremen and supervisors and talks to them if 1 am not there. 
Mr. Jamison has been a great help to the mechanical de- 
partment on our railroad. 

W. P. Elliott (T. R. R. A. of St. L.): May I ask, in steel 
car repairs where you have two different charges, one on a 
riveting basis and the other repairing on the car, how you 
divide the two? 

Mr. Jamison: In the majority of cases that work is done 
by different men and the foreman and the work checker keep 
the time, with of course the assistance of the repair man 
himself. It is rare that the man who does the riveting does 
the straightening or repairing on the car. 

Mr. Elliott: Our situation is different, because we have all 
foreign cars, and as a rule one gang cuts down in a pro- 
gressive fashion and another gang fits up. That same gang 
when they fit up do whatever straightening is to be done on 
that car. We carry separate books and of course we have to 
rely to a large extent upon the man too. Is there anything 
wrong with this system that you can see? 

Mr. Jamison: No. According to the regulations there 
should be no memorandums or records other than the orig- 
inal records of repairs, but 1 do not think that you are get- 
ting away from that if you allow, for instance, your acetylene 
operator to keep the amount of gas that he used on the car. 
Those are not original records. “The original record refers to 
the information that is going to be given to the bill clerk. 
Our acetylene operator carries a book in his pocket; but each 
day, each hour or two, the original record man is getting that 
information from him and that would be the same way with 
your man-hours. 

E. Pendleton (C. & A.): Isn't there a charge in the rule 
for straightening sheets? 

Mr. Jamison: Yes. If the part of the car is straightened 
on the car it is on the hourly basis. If it is taken off the 
car and then straightened it is on the pound basis. 

Mr. Elliott: In the operation of the acetylene welder, sup- 
pose you get a bent bolster. How do you divide that time? 
Your acetylene man gets a higher rate. Do you allow the 
blacksmith so much for straightening and the acetylene man 
so much for welding, or do you follow the practice of having 
the acetylene man do both? 

Mr. Jamison: In the majority of cases he does both. 


Mr. Elliott: Then you charge his time? 
Mr. Jamison: Yes. _ 
Mr. Elliott: There are a few cents difference, but it 


676 


works out about the same way. We do that and I have al- 
ways thought it was a proper practice. 

M. E. Fitzgerald (C. & E. 1.): I do not understand the 
connection between the acetylene welder and the blacksmith 
in repairing a bent bolster, for the simple reason that the 
association does not recognize any difference between crafts 
in repairs to a part of a car. If you repair a bent part of 
a car you repair it on a labor basis, so much per hour regard- 
less of who performs the operation. In welding you charge, 
of course, according to the material you use and the labor 
consumed. 1 think you have confused your question. 

Mr. Jamison: Mr. Fitzgerald is correct. He has just gone 
a little farther than 1 thought your question intended to go. 

Mr. Fitzgerald: There is really a decided difference be- 
tween repairs and welding. Unless the car foreman in charge 
of the work understands the rules and charges the billing 
clerk will be absolutely confused in rendering his charge, 
when it reaches his office. 

Mr. Elliott: 1 do not think 1 can make myself any clearer. 
We have presses. You do in your shop too. A bolster comes 
in there to be welded and it is bent. Your acetylene man 
does the entire job instead of turning it over to the black- 
smith to be straightened and then brought back for welding. 
You charge so much per hour for welding plus the material. 

Mr. Fitzgerald: There is a decided difference between 
repairing a bent bolster and welding. They are two sep- 
arate and distinct charges and the record has got to be com- 
piled so that you can clearly differentiate between the two, 
and the billing clerk must have that information in order 
to render his charges properly. 

Mr. Gainey: 1f 1 understand Mr. Elliott he is speaking of 
a case where in heating the bolster preparatory to welding, 
the steel comes back to its place. 

Mr. Elliott: You would not dare to charge, so much per 
pound for straightening and then in addition to that charge 
your welder's time too. You would just charge your welder’s 
time on an hourly basis, plus the material. There isn't any 
limit to what you can charge for welding if you want to. The 
rules do not say. , 

Mr. Gainey: I think Mr. Elliott is absolutely right be- 
cause the bolster straightens itself in the heating, and if he 
just charges on the hourly basis he is not overcharging. He 
is doing the work. 

G. Reichart (C., M. & St. P.): In welding and straighten- 
ing, how do you arrive at the amount of acetylene to be 
charged? Do you have an arbitrary charge for acetylene per 
hour or do you actually measure the acetylene you are using? 
We have an arbitrary charge of 75 cents an hour; that is, 
for the time that the welder actually works. We have an 
additional average charge of 75 cents for the acetylene and 
oxygen to be used. 

Mr. Jamison: We use the gages. 

Mr. Reichart: What does your average amount to? 

Mr. Jamison: It varies. I am not very well satisfied with 
it. I am working with it right now, getting figures at dif- 
ferent places. We do use an average charge of 25 cents an 
hour for electricity, which is just about one-third as much 
as it costs us, to my notion; but for the acetylene and oxygen 
gases we are using the gages. 

Mr. Smith: We have occasion to check our inspectors and 
write-up men to see that they get all of the charges, and I 
was wondering how that was handled on the Southern. 

Mr: Jamison: We can only check a portion of the yard 
inspector's work, that is true, because the cars are coming 
and going; but we feel that we get a sufficient amount of it 
so we will keep him lined up. 

Mr. Smith: What I had in mind particularly was the 
fact that if you check the man in the train yard to see that 
he has charged everything, you will go along and find a new 
nut or a new shoe or a new shoe key, which looks very much 


RAILWAY MECHANICAL ENGINEER 


“Sheet No. 3 of three sheets.” 


Vor. 98, No. 11 


as though it has just been applied, but when you go to the 
man he says, “I didn’t apply that.” What are you going to 
do about it? 

Mr. Gainey: You must watch him and instruct him and 
educate him to charge everything he does, but nothing he 
does not do. 

Mr. Smith: They are in a hurry sometimes. 

Mr. Jamison: I would like to say, Mr. Smith, I don't 
know which we have worked on harder, “Don’t charge what 
you don’t do,” or the other, “Be sure to charge all that you 
do.” 

Mr. Fitzgerald: 1f 1 was in doubt 1 would check the 
issuance of material to that particular inspector and find out 
if he carded me on system or foreign equipment for the par- 
ticular amount of equipment issued to him for thirty days. 
But 1 would not permit an A. R. A. inspector to question 
whether he did or did not apply it, as to whether it was new 
or old. He does not know. We have got to give the car 
inspector a little consideration in our yards. 

J. L. Flood (N. Y. C.): Mr. Jamison, on your road are the 
billing repair cards in the bound cards? 

Mr. Jamison: Yes, sir. 

Mr. Flood: And the billing repair card is numbered ? 

Mr. Jamison: Each billing repair card is numbered con- 
secutively. 

Mr. Flood: 
cover that? 

Mr. Jamison: We staple them together.  . 

Mr. Flood: What is accomplished through the numbering 
of the bill repair cards consecutively ? 

Mr. Jamison: When the billing cards are issued to the 
mechanical office from the stationer, he notifies the auditor 
of disbursements in Washington that he is shipping billing 
repair cards from number X to Y, inclusive, to this division, 
represented by the master mechanic’s office. The auditor of 
disbursements holds those numbers against that district until 
the billing repair cards have been furnished him completed. 
We have a system for that which requires but little work. 
With each bundle of billing repair cards which have been 
completed that are forwarded to the office of the auditor of 
disbursements we have a form called 1043. It says, “Here- 
with billing repair cards in valuable package number blank, 
from such a date to such a date, from such a number to such 
a number inclusive.” 

Mr. Flood: Are your original records covering Tepairs 
made in your train yard numbered ? 

Mr. Jamison: No. 

Mr. Flood: What protection have you against ee ing 
the original record ? 

Mr. Jamison: We use the loose leaf form of original 
records in all of the work. We require that every yard car 
inspector, light repairman and air brake man, turn in one 
sheet each day, dated and signed. If he made no repairs 
during the eight hours that he was on duty he must write 
across the face of it, “No repairs made.” 

Mr. Flood: Do your original records cover the repairs to 
more than one car? 

Mr. Tamison: Yes. The sheet is full letter size. ` 

Mr. Flood: Then if the man made twelve repairs, eight on 
one sheet and four on another, your car charger, if he wished. 
could destroy the sheet with the eight repairs on it in order 
not to bill on them and you would be none the wiser. 

Mr. Jamison: Our original record sheets have a number- 
ing system up in the corner. The inspector or the write-up 
man who handles the original record, if he uses three sheets 
today, says on the first sheet, “Sheet No. 1 of three sheets.” 
The second is “Sheet No. 2 of three sheets.” The last one is. 
If he destroys a sheet he is 
going to have to change one of those numbers, and that would 
he evidence for a little quiet investigation. 

Mr. Flood: Don’t you think it would be a good plan to 


If you have more than one card how do you 
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number your original records as well as your billing record 
cards consecutively ? 

Mr. Jamison: We are considering that and have been for 
some time. It will probably be done some day, but I am not 
really sure of it. Personally I feel that we are getting along 
fine with that part of the work. 

Mr. Flood: Have you run across clerks that have 
destroyed the original records in order to shirk their work? 

Mr. Jamison: Not since we have the loose leaf system. 
When we had the old books we did. 

Mr. Fitzgerald: Mr. Jamison, on the record receipt that 
he referred to, made no reference other than to say he was 
forwarding repair card numbers one to blank, with no ref- 
erence to possible attachments of joint evidence or defect 
cards. It might be well to bring before the association the 
fact that they also should be shown on that transmission 
receipt form between the auditor and the car inspector, for 
the reason that should he send twenty repair cards, three of 
them supported by joint evidence or defect cards, it should 
be shown on that receipt. They might be misplaced in 
transit. 

Mr. Jamison: Our form 1043 also lists the defect cards 
included in that package, and also our own system defect 
card stubs which we remit to the office of the auditor of dis- 
bursements. We do not lose our joint evidences. They are 
attached directly to the repair card which was issued in that 
case. 

Mr. Fitzgerald: Should they become detached the billing 
clerk in the office might be confused in rendering his charge. 


(On motion of Mr. Sternberg, Mr. Jamison was given a 
rising vote of thanks for his paper.) 


Question Box Committee and Discussion of Billing 
z Rules | 


W. M. Pyle (S. P.): This committee yesterday at the 


suggestion of the chairman of the executive committee invited 
Mr. Fitzgerald to sit with us in considering these questions 
and he did so and concurs in the different recommendations 
or interpretations as made by. this committee. 

The first question that I have concerns a load of brick. It 
is not in the form of a question but it is a letter. 1 will read 
it. 

Question No. 1—Brick, when lraded in accordance with the A. R. A load- 
ing rules, does not require door protection; in the cases at hand the brick 


had originally been loaded in accordance with the loading rules but had 


shifted in transit. The Pennsylvania reloaded the brick to conform to the 
rules and did not aprly inside door protection as it was not necessary. 

The fact that brick, properly leaded, does not require door protection, in 
our opinion, removes it from the provisions of A. R. A. Rule 2, para- 
graph (h). 

Anstver—It is the decision of the committee that a shifted load is a de- 
livering line’s res ponsiDility: Originating lines can only be billed if door pro- 
tection is applied. 


G. Ziebold (H. V.): I will agree with the gentleman that 
a shifted load is the delivering line’s responsibility, but 
there is an exception in paragraph (d) of the car service 
Rule 14, requiring door protection for any load rolling, shift- 
ing or coming in contact with the door in transit. That is 
the accepted rule. 

A. Armstrong: (chief interchange inspector, Atlanta): 
How are we to determine that this load was loaded originally 
according to the loading rule? We will take it for granted 
that it has passed over 400 miles of road and the doors are 
in distress. 
door. How are we to determine that the brick was loaded in 
accordance with the rule? 

Mr. Ziebold: Only from the claim of the line that claims 
the deduction. The man in charge of the adjusting order 


tells you that the car was loaded in accordance with the rule. 


We have got his ruling. 

Mr. Fitzgerald: The question as written plainly indicates 
to us that the car was originally properly loaded in accord- 
ance with the rules of loading. | 

A. F. Owen (L. & N.): I would like to know how any 
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one can tell when a load becomes shifted against the deor 
whether it was properly loaded at the originating point or 
not. Circular 311, I believe it is, makes the originating point 
responsible for door protection, and it says it must be applied 
in the substantial manner so that the load cannot shift in 
transit and come in contact with the doors. If the door pro- 
tection was properly applied it should not shift and come in 
contact with the door. Neither would the door protection 
become dislodged and allow the load to come against the 
door. I believe if any load is shifted against the doors, not 
in unfair usage, a bill is properly rendered against the 
originating point. 

B. F. Jamison (Southern): Just in case he should apply 
inside door protection. Otherwise his bill would be void. 

Mr. Owen: I believe that any load that can shift against 
the door should have door protection originally, and if it 
cannot shift against the door you will not find it against 
the door. 

J. E. Vittum (chief joint inspector, Columbus, Ohio): 
This question comes from our interchange district and there- 
fore I have a part in this discussion. It was brick which 
I understand originated on the C. & O., was delivered to one 
of our railroads in Columbus, and when it passed the receiv- 
ing line’s inspection point, it was found that part of the 
load had shifted against the door. Of course, our inspectors 
are not permitted to break seals or to examine the load and 
know whether or not it is loaded in accordance with the re- 
quirements of the loading rule. But the load was disar- 
ranged; it had to be moved to the shop for proper adjustment. 
It moved to the receiving company’s shop and there it was 
found when they opened the door that the brick had been 
properly loaded according to the requirements of the loading 
rules. - Nevertheless that did not hinder some of the load 
from shifting from. its regular place and falling against the 
door. Therefore, it became a necessity to adjust the load. 
According to our opinion it had been improperly handled. 
Therefore, since the delivering line did something, either- 
by unfair usage or otherwise, so that part of the load, al- 
though properly loaded in the first place, did fall against the 
door, we thought it sufficient authority to issue adjustment: 
orders so that the load might be adjusted in such a way as 
to require no loss of lading as the load moved forward. 

Mr. Ziebold: Was there any evidence of that car being in 
trouble or roughly handled? Was any brick damaged? 
Bricks have to be properly loaded to be loaded in accordance 
with the loading rule, and they certainly were not thus prop- 
erly loaded, in my opinion, or they would not have shifted. 

Mr. Vittum: My attention was not called to the load be- 
fore the adjustment was made, so we had to take the word 
of the receiving line. The conditions which surrounded the 
case would imply that there was improper handling of 
the car. 

T. J. O'Donnell (chief inspector, Niagara Frontier Car 
Inspection Bureau): The setting of brick according to the 
loading rule does not prevent shifting. I think your com- 
mittee has solved this the only way they could do. The 
delivering line is responsible if the originating line stepped 
the brick at the doorway as the rules demand. I was going 
to recommend, when we make our changes in the rules, that 
this rule be amended because brick will not stay in place 
on the stepping arrangement that the association has outlined. 

Mr. Fitzgerald: Mr. O'Donnell has practically covered 
the conditions, as they exist, and the committee 1 feel have 
properly handled the question before them. 1 believe the 
executive committee will welcome a recommendation to be 
later placed before the loading rules committee to correct or 
amend the present loading rules to provide for door pro- 
tection for brick so it absolutely will not move in transit if 
loaded according to the rule. | 

C. F. Straub (Reading): 
recommendation be accepted. 

(The motion was seconded and carried.) 


I move that the committee’s 
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Question 2—Wooden underframe car is received from the connecting 
Jine with four broken longitudinal sills and handling line breaks two additional 
longitudinal sills, Does such a car come within the scope of the footnote 
uuder Rule 43, and if so how can the handling line comply with the require- 
ments as to furnishing the car owner with a statement as to the circumstances 
under which the damage occurred, except for the two sills damaged in its 
handling of the car? In the absence of a receiving interchange record of 
the old sill damage, would personal inspecticn by the chief interchange in- 
spector he sufhicient to prove that part of the damage occurred prior to 
receipt of the car ard absolve the handling line of responsibility for the old 
damage? 

Answer—The handling line is responsible. We did not attempt to answer 
those cther questions regarding the method to be employed in finding out 
about the other sills that were damaged. 


J. J. Gainey (Southern): 
of the committee be accepted. ` 

W. P. Elliott (T. R. R. A.): I do not agree. I asked the 
question. The question was if we received the car with three 
broken sills and we broke three more. The rule says the 
company on whose line six sills become damaged (there were 
not six sills damaged on either fellow’s line) must furnish 
the owner a statement. We claim that is the owner’s respon- 
sibility. The only thing they would be required to do in 
that case would be to prove by an interchange record or an 
inspection that that car was received with three broken sills. 
I think that the arbitration committee that made these rules 
contemplated that you must break six sills before it was a 
handling line responsibility. In this case you are not break- 
ing six sills. Another fellow will put up the argument that 
you could have protected yourself when you took that car. 
I would just like to call you back. What would you say of 
a man who stopped every car with three broken sills? You 
would say he was crazy. I claim the rule is intended to take 
care of just such a condition that if you do not damage six 
sills you cannot’ give this man a statement and you do not 
have to. Under the rule I claim that that car was not un- 
fairly handled as contemplated in Rule 32. 

Mr. Fitzgerald: The arbitration committee says that when 
the car on your line develops six broken sills you must tell 
the owner how the damage occurred. The arbitration com- 
mittee, through the various associations, have given us Rule 
2, which is that empty cars offered in interchange must be 
safe and serviceable. The car was received with four broken 
sills. He had the option of transferring it if it was loaded 
and returning it to the delivering line, properly protecting it 
against further damage. If it had burned up he would have 
been responsible. 1f he had further damaged it he was re- 
sponsible. He had the option if the car was empty of reject- 
ing it. He did not do so. He operated the car and further 
brought about a combination of six broken sills and he must 
say how he broke those six sills. Four of them were broken 
when he received it. Now if in handling he broke two 
further sills he must clearly define to the owner of the car 
how that car was operated and he has no question before 
him except to show that he gave the owner fair service. In 
the absence of that information he is responsible to the car 
owner for complete repairs to the car; and if you refer to 
arbitration decisions you will find that the old sills have no 
significance whatever in settling such a question. There are 
numerous arbitration decisions to the effect that if he handles 
a car with broken sills he is handling the car improperly. 
He should have repaired it and billed the car owner. 

A. S. Sternberg (B. R. C. of Chicago): I would like to 
go along with Mr. Elliott if it was possible. I think the 
handling line will be held responsible in a case of that kind. 
It is a very unfair proposition especially to a switching line, 
because we get cars from trunk lines every day with two to 
three sills broken and in handling and switching them we 
probably break a couple more. I do not believe we can get 
out of it. I believe that the handling line will be held 
responsible. 

Mr. Eliott: The rule does not say that “if the car de- 
velops six broken sills.” It says the company on whose line 
those six sills or any six sills became damaged. There isn’t 
anv arbitration case similar to this. I think the decision of 
the committee is wrong according to the rule. a do not believe 


I move that the interpretation 
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the Arbitration Committee ever ititetided that in a case like 
this the handling line should be responsible unless they 
actually damage the car. 

Mr. Jamison: According to this rule he must furnish the 
car owner with a statement. Now what would this particular 
line’s statement be? It would be a copy of the interchange 
record, showing that four sills were broken before the car 
was delivered to him and two subsequently, and it seems 
to me that any fair car owner ought to accept that statement. 
The owner, when he gets a bill from you for six sills, is 
entitled to a statement. Your statement should only be as 
far as your knowledge went, which in this case would be 
perfectly clear, that you received the car on interchange with 
four sills broken and broke two later. 

Mr. Fitzgerald: Mr. Jamison is in a sense correct. The 
only thing required of the railroad that handled this par- 
ticular car is to show it received the car with four broken 
sills and that it handled the car absolutely fairly in accord- 
ance with Rule 32. Now reverse the same proposition and 
accept the car in first class condition, with no sills broken, 
and break the six sills on the Terminal Railroad of St. Louis. 
If you can show to me that you handled that car fairly, ac- 
cording to Rule 32, we will accept your bill for the six sills 
or we will authorize you to destroy the car. I cannot see 
any argument with the two sills versus the six sills. It is 
not up to the car owner to question the man as to how he 
received the car. It is as to how he handled it after he got 
it on his line. He must move that car in such a manner 
that he will not violate the provisions af Rule 32, and if he 
does that we have all got to pay him if he damaged eight 
sills in the car or broke the car completely in two. 

(The members voted in favor of the decision as rendered 
by the committee.) 


3—Rule 32, fourth paragraph, Section D, reads: “no rider 
protection when necessary, if car is damaged to the extent shown in fcotnote 
to Rule 43.’ 
Define clearly the circumstances under which rider protection 6s wecessery. 
Ansucr—When cars are handled over hump or cut loose from engine 
while in motion, such as kicking or dropping cars. 


(On motion, the answer of the committee was approved.) 
Questicn 4—What is considered the safe limit of speed for switching im a 


classification yard without rider protection? — 
Answer—BDBeyond the committee's jurisdiction. 


(On motion, the interpretation by the committee was 
accepted.) 


Question 


Question S--1f derailment is due to any of the followin 
the car owner be billed for expense of repairs for any 
before said derailment ? 

1—Coupler cr attachments pulling cut and falling to rail. 

2---Car breaking in two, then derailing cr parts of body falling to ground. 

Answer—It is the dclivering line’s responsibility. 

A. G. Lyon (N. Y. C.): The owner would be responsible for the coupler 
pulling cut that causes the derailment. For any damge before the derailment 
it is the owner’s responsibility. 


A. F. Owen (L. & N.); There is a provision in the rules 
for the owner being responsible. Therefore, the coupler itself 
would be on the owner’s responsibility. I think there should 
be two decisions’on that. They are two independent ques- 
tions. One-is a question of damage to equipment due to a 
coupler‘pulling out or a coupler breaking, and another is due 


reasons, should 
amage occurring 


to a car being derailed. All the decisions ever rendered by 


the arbitration committee made a derailed car a handling line 
responsibility, and their decision on a coupler pulling out, 
damaging an axle, bending or tearing off brake beams or 
other like damage to the car makes the owner responsible. 
J. J. Gainey (Southern): I think the report of the com- 
mittee is correct. If in backing down through the yard a 
freight car breaks in two by buckling and one or two wheels 
drop to the ground you cannot charge the owners for the sills. 
Mr. Fitzgerald: The provisions of A. R. A. Rule 32, 
plainly read that if a car is derailed, cornered or side swiped, 
the handling line is responsible, and I believe that if the 
gentleman who made the issue in this particular case will 
refer to arbitration decisions he will find 40 to support our 
argument and the argument of this committee to the effect that 
when a car is derailed the car owner must be paid by the 
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handling line for all damage. If you will just look at the 
Situation clearly and fairly, we would evade the issue in 90 
per cent of the cases if we had access to the argument that 
the car broke in two before it derailed. Whenever the car 
is derailed the handling line pays the bill, and there are 
numerous cases to support our argument. 

Mr. Elliott: I do not see how Mr. Gainey can reconcile 
himself with the decision of the committee on Rule 41 when 
they say the car was found damaged with other defects which 
are ordinarily owner’s responsibility. Such defects may be 
repaired at the car owner’s expense. This car we speak of 
here is a flat car broken in two, with one pair of wheels de- 
railed. The rule says very plainly, “If caused by derail.” 
Up to that time it is the car owner’s proposition. After that 
the car handler’s. Prior to that time we can bill the owner. 
After that time we cannot bill the owner. That is what Rule 
41 says. I do not see how you can take another position. I 
remember one of these representative cases that you refer to. 
It says the car was derailed and damaged. I am talking 
about a car that was damaged and derailed. Your case was 
just the reverse of the case I am talking about. 

Mr. Smith: I agree with aon expressed by Mr. 
Gainey. We bill-for broken wheels. Say, for instance, the 
car is descending a mountain and the wheel breaks and 
causes a derailment, we bill for that wheel. We bill for a 
truck side that fails. We bill for a coupler that fails. But 
we have not gone as far as going into any such damage as 
breaking the car in two. 

Mr. Elliott: I do not believe we ought to go on record as 
deciding a case so contrary to the rules as that. It will look 
bad to any one. 

B. F. Jamison (Southern): My instructions from my 
superiors are to see that only just bills are rendered on our 
line. Whenever you get into that close box of having a 
damage that occurred previous to a derailment and during 
derailment you are getting down so fine that somebody is 
going to slip if you do not take the safe line. My instruc- 
tions wherever I go are to take the safe side, and if the car 
was derailed we make a no-bill. 

(The members voted in favor of the committee’s decision.) 


Question 6—Should we get three-tenths of an hour per bolt for short 
bolts used in repairing running boards on tank cars or should we be paid on 
a bolt basis? 

Answer—As per items 91 and 91-A of Rule 107. f 

Question 7—What service metal is to be shown on a repair card for steel 
wheels applied that are not full flange contour? 

Ansuer—The amount of service metal as shown by wheel gage after wheels 
are turned to full flange ccntour. f 

Question 8—We issued a defect card for a cut journal and owner changed 
wheels, charging us for a new axle less S. H. Can owner charge us for 
betterment to his own car, 1923 repairs? 

winsiver—No. 

This has to do with Rule 86. rae l . 

Ovestion 9—Where axle is removed on account of delivering line responsi- 
bility with wheel seat below limit cf wear and is replaced with cne having 
all required dimensions, who is responsible for the difference in value? 

Ansuer—The delivering line is responsible. = 

Ouestion 10—Where axle is removed on account of delivering line respon- 
sibility and wheels condemned with remounting gage, who 1s responsible 
for value hetween serap and second-hand? 

Answer—The delivering line. interpretation No. 3, page 108, Rule 98. 

Onestiin 11—Rule 91, Should offset or recharge anthority be given for an 
amount less than 25 cents if it is found that car on which charge is made was 
net on line of billing road, on the date of bill? 

Ansteor—Yes. : ; 

Question 12—Rule 17. Ts application of a 5-in. by 7-in. coupler in place 
nf a S-in. hy S-in. wrong repairs where/provision is made or exists for 34 in. 
in clearance of coupler shank? 

Answer—-Yes. ; 

Question 13--Rule 60. Should offset or recharge authority be given for 
not obhterating old stencil marks, in connection with cleaning air brakes. 
where the second cleaning is done 9 or 12 months after date it is claimed 
was not obliterated ? 

Answer-—Ycs. a ; 

Question 14—Rule 11. Ts there any method cf determining the thickness 
of lining in journal bearings other than gaging prior to rebabbitting? 

Answer—-No. ño ; 

Question 15- Rule 12. Should defect card be requested on joint evidence 
obtained more than 90 days after first receipt of car home? 

Answer —No. i ; ; f 

Question 16--Tf a S-in. by 7-in coupler is applied in place of a S-in. by 
S-in., cr if a 5 in. by S-in. shank, 9'@-in. butt ccupler is applied in place 
of a S-in. by 5-in. shank, 614-in. hutt coupler and shortly after the wron 
coupler is removed broken, is repairing line (car owner or foreign company 
justifed in charging for new or second hand coupler according to what is 
applied and allow credit for scrap bedy cn authority of the defect card 
covering the wrong coupler applied? : 

Ansirer—\llow credits according to condition of parts of coupler removed, 
charging cither for new or second-hand according to which is applied. This 
has to de with Rule 91. 
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Question 17—Rule 91, paragraph C, states: if exceptions do not amount 
to 25 cents in the aggregate, no exception shall taken. 

Some companies are taking exceptions to wrong car numbers when ag- 
gregate of charge is as small as five cents and insist that paragraph C does 
not apply to wrong car numbers. What is the opinicn of the committee in 
this respect? 

Answer—Paragraph C does not apply to wrong car numbers. 

-Questicn 18—If air brakes are cleaned the second time within nine months 
and the repair caid ot the company doing the last cleaning shows old 
stencilling which dees not agree as to date and name of the ccmpany per- 
forming the previous cleaning, will Arbitration Case 1278 apply or does the 
card of the company doing the last cleaning act as joint evidence showing 
that the company doing the first cleaning failed to stencil car properly? 

; meat read’s repair card acts as joint evidence and is 
nal. 

Question 19—Some companies, prepare repair cards covering repairs to 
their own equipment and match it with repair cards they receive from other 
companies. There are numerous instances where companies doing so use 
their repair cards as joint evidence showing that cars are not stenciled for 
1) type couplers, and that D type couplers were not applied. 

Are we to accept such evidence as final and within the spirit of the rules 
when such cards are submitted with repair cards covering repairs made six 
menths cr two or more years previously and showing D type coupler applied 
and car stenciled ? a 

Answer —No. Owner must secure joint evidence within 90 days. 7 i 

Question 20—A road submits joint evidence as follows: Repairs made— 
One. A. R. A. standard; 2, brake beam, tcp hung. Ilow repairs should be 
made—One, A. R. A. standard; 2, brake beam, center hung. 

Should defect card be issued? If so, what shovld it cover and what charge 
sheuld be made on authority of the defect card after the alleged wrong 
repairs are corrected? 

Ansaer—tLabor orly. i 

Question 21—Through oversight, stutement as required by Rule 43 is not 
furnished car owner with bill. On complaint from car owner the repairing 
line furnished the statement, which is accepted as showing the circumstances 
under which the damage occurred; however, car owner declines to accept 
charge on acccunt of failure to attach statement to repair card when bill 
was presented. 

Is car cuner's action warranted by the spirit of the rules? 

Answer—No. However, repairing line should have complied with Rule 43. 
Tt was the opinion of the committee that the decisicns of the arbitration 
committee allow the cerrection of a repair card when it complies with the 
cipal record, and it was the opinion of the committce that this was just 
the samc. a 

Question 22—What is the proper charge for a National metal bound door 
for ordinary box car? 

Ansiuer—Ttem No. 147. $11.20 each. 

Question 23—What is the proper charge for a reinforced door having two 
longitudinal metal stiffeners and one vertical metal spark strip? 

Answer—Jtem No. 148. $18.75. 

Question 24—What is proper charge and credit when Westinghouse fric- 
tion draft gear is remcved on account of spring and segments broken and 
Miner friction draft gear applied instead? It is understood that all parts 
of gear removed are good except segments and spring. 

Anstwer—Scrap and seccnd-hand for parts removed. 

Question 25—What is the proper charge when a Naticnal metal bound 
door is removed from the car and all door siding and battens are removed 
on account of decay, and the bolt labor and material exceeds the price of 
new door? What would be the proper charge if same door was missing? 

Answer—$11.20. i 

Question 26—1f a defect card was issued to owner for wheels and axles 
missing, would the charge be proper for value of new wheels and axles or 
second-hand value? 

Answer—Second-hand value. 

Onestion 27—!Is it proper to charge McCord and National journal boxes 
at manutactured price per Rule 105 or on a pound basis? 

Ansiuer—Pound basis for malleable iron. y 

Qrestion 28—Does the price of journal box include the lid, or should the 
hid applied be charged separately and credit be allowed for lid remcved 
separately? 

Ansiver—No. 

Question 29—When billing for repairs made te tank car on authority of 
a ‘defect card must the labor for each operation be shown or simply Jump 
sum hours covering boiler-maker work on tank shell? Scme companies show 
the actual hours for each operation on the shell while others only show total 
hours worked on the barrel. 

labor should be 


Ansier— Where available, 
operation, 

Question 30— Roid A cleaned the air on B car, 9-29-23. Road C cleaned 
the air on this same car 6-17-24 and reported the old date as 6-29-23 by A. 
Is the C repair card evidence that A did not properly stencil the car or is the 
A repair card evidence that C misread the stenciling applied by A? Does 
the principle involved in arbitration case No. 1278 apply? 

Answer—Yes. Rule 90 must apply. 

Question 3{—Riad A cleaned air on B car 46,789, 6-14-23. Road C 
cleaned air on this same car 6-18-24, reporting old date as D 7-19-23 by D. 
Note air brakes have not been cleaned twice in nine months. Do arbitration 
cases 1251-1252 and 1304 apply? Does interpretation No. 2, Rule 60 apply? 
Would both charges be proper because of rules requiring that air brakes be 
cleaned once each 12 months? 

Answer—The committee suggests that you accept the charge. 

Oucsticn 32—-A cleaned air on R car 9.29-23, C cleaned air on this same 
car 6-17-24, and reported no stenciling on car. Is the C repair card final 
evidence that A did not stencil the car? Can it he assumed that a car 
would operate more than eischt months without stenciling on air brakes? 

Ausucr—Yes. 

Question 33—Is failure to show railway company initials on new wheels 
applied sufficient ground for demanding reduction in charge to second-hand ? 
Rule 9 states they sheuld be shown. 

Ansur—Xo. 

Onestion 34—Is the applicaticn of liners between center plates on foreign 
cars chargeable to car owner in any one case? 

Ansiccr—No. 

Question 35—What is the proper labor charge for wood truck spring 
shims applicd at the same time metal shims are applied between arch hars, 
the reason for applying both being that the wood shims would not raise the 
car to standard height? 

£nsucr—Material only. 

Question 36—When a defect card is granted for a wrong triple valve 
applied, is it prorer te clean air brakes and bill for it against defect card for 
wrong triple valve? 

Ansiucr—Yes. 

Question 37—What is the proper charge for rehanging a sidedoor (one 
haneer) off the track when ne repairs are necessary? 

Answer—Four-tenths of an hour. If anv other repairs are necessary they 
must be made. Item 144, Rule 107, Supplement 1. l . 
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Question 38—What is the proper charge when a sidedoor is replaced in 
the bottom door guide and no repairs are necessary ? 

Answer—The same as in tbe case cf Question 37. 

Question 39—When joint evidence is presented covering failure to prop- 
erly stencil air brakes, what refund is proper to car owner? Should we 
cancel charges for retainer valve cleaned and dirt collector cleaned, as well 
as the cylinder and triple valve? Must we refund our entire charge on 
the air brakes including packing leather? : 

Answer—Yes. 

Question 40—Rule 32 makes outlet valve cap cardable in interchange when 
missing. Some tank cars are equipped with a standard 5%-in. outlet cap, 
and also a 214-in. cap which screws onto the 5%-in. cap. Would this 234-in. 
cap be cardable if missing separately? Other tanks have a plug in the outlet 
cap. Would tbis plug he cardable if missing separately? 

Answer—Yes. 

Question 41—In order to make a packing leather leakage test on a car 
equipped with a werent type retainer we disconnect the retainer pipe at 
the exhaust port of the triple and union in order to place the gage in the 
triple valve. Can we make a charge against the car owner for these two 
pipe connections; also for the gasket when applied to the union? 

Answer—No. And you must perform this service each time. 


Mr. Elliott: I was just wondering if everybody would 
make the plug in the bottom of the outlet cap a delivering 
line’s responsibility. I don’t believe I would. 

P. F. Spangler (St. L.-S. F.): I think it is a cardable 
defect. For a metal bound National side door for a box car 
the committee says $11.20. The frame cost that much from 
the manufacturer. What constitutes a metal bound side 
door? The committee says one with two longitudinal metal 
stiffeners and one vertical metal spark strip carries $18.75. 
Why don’t we get $18.75 for the National side door? 

Mr. Pyle: Because it does not carry the two longitudinal 
strips as required by the rules. 

Mr. Spangler: It carries two vertical and two longitudinal, 
all riveted together as one solid frame. 

Mr. Pyle: But they are around the frame of the door, 
not across the door. 

Mr. Spangler: We have found short switching lines 
specializing on removing National side doors to replace the 
siding and they collect $18.75 apiece for them. They do 
not put any new frames on them. They just iron out the old 
frames and renew the battens and siding. ‘This was on our 
National doors on the government box cars, two doors to the 
car, costing us about $37.50 a car to get the sidings and 
battens removed on a metal bound door. | 

In Question 34 about the liners: The rule says if it does 
not reduce the vertical bearing surfaces between the center 
plates. What is the vertical bearing surface between the 
center plates? 

Mr. Fitzgerald: Whenever you place a filler between two 
center plates you naturally raise the top center plate out of 
bearing in the bottom center plate and reduce the area of 
the top center plate as it fits into the bottom one. It is 
contrary to all rules and good practices and further there are 
few railroads that do it. 

Mr. Spangler: I believe that ought to be on the flat base 
center plate but not the bell shaped center plate. You can 
get the liner so that it does not reduce in vertical bearing 
surface. I do not believe it is good practice, but the rule 
says we can if it does not reduce the vertical bearing surface. 

Mr. Fitzgerald: It must reduce it by the amount of the 
material you put in there to raise your car. 

There is an inconsistency in the rule in connection with the 
side door, as written; and as the rule is written the committee 
could not otherwise interpret it. But the metal bound door 
that he refers to carries more material and is possibly worth 
more money than are some doors that comply with the fol- 
lowing rule which permits of a charge of $18.00, and it 
should be considered and probably will be by the price com- 
mittee. But under the rule it could not be otherwise inter- 
preted. 

Mr. Pyle: Every one of us makes mistakes. This ques- 
tion box committee is in its infancy. I don’t know whether 
I shall be on it any longer or not. But we have tried to place 
an interpretation on each and every question that was asked 
us that we thought was fair and in accordance with our 


understanding of the rules. 


Ouestion 42—Owner receives car home carrying defect card reading as 
follows: “Two wrong framed draft timbers, two sections body truss rods 
missing.” What is the proper charge? 
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Answer-—-Labor and material, as per Rules 101 and 107. 

Question 43—Is a bent axle a delivering iine defect in all cases? If 
so, why reference to Rvle 32, in Rule 84? 

Answer—Delivering lines’ responsibility in all cases. 

Question 44—A rcad removes a pair of Davis cast steel wheels on second- 
hand SOM axle on account cf wheel L-1 having a vertical flange. It applies 
u pair of 33-in. cast iron whecls on second-hand 80M axle, attaching defect 
card to cover. The car is delivered to connection which in turn delivers 
to one of its connections with wheels R&L 1 slid flat 24% in. Defect card 
is issued against delivering line covering one pair cf slid flat wheels, 
R&I 1. The line receiving the car perpetuates wrong repairs by arylying 
a pair of new 33-in. cast iron wheels on second-hand 80M axle, and delivers 
the car to the owner whe makes standard repairs hy applying a pair ot pew 
33-in. Davis cast steel wheels on second-band axle. Advise proper billing 
for each of the four lines intercsted. 

Answer—The committee finds there are three lines interested. The first 
road shculd bill the owner for the value of second-hand wheels applied, allcw- 
ing proper credit for wheels removed, as per interpretation No. 4 of Rule 
98, Supplement 1, 1923 Cece. The second road bills as per interpretation 
No. 8 to Rule 98. The owner shall hill on the road making the wicrg 
repairs on authority cf defect cards for the new or second-hand cast steel 
wheels applied, allowing credit for the second-hand wheels remcved. | 

Question 45—A train pulling into the yard makes a service application to 
stop. One all wooden car breaks in two, all six longitudinal sills being 
broken at the body holster. This damage we understand to be owner's 
respcnsibility. This car telescopes the next car, breaking in the end of 
the car. Who is responsible for the repairs to the second car? 

Ansiwer—The handling line. See Rule 32, item O. ee 

Question 46—When air brakes are cleaned the second time within 60 
days cn the same line, and no charge can be made for it, can the ebarge 
be nae for renewing parts not included in the charge as per Rule 1121, 
item 29? 

Answer—Charge for packing leather, cylinder piston and rod, non-pressure 
head, brake cvlinder, reservoir, triple body. Charge material and labor as 
per note fcllowing Rule 111, item 29. Make no charge as per Rule 111, 
item 29. That refers to labor and material. y , 

Çuestion 47—Can any additional labor be charged for renewing a box lid 
which is broken or missing, when its box is renewed on account of being 
defective? 

Answer—No. 

Question 48—What labor should be charged for a journal box applied 
asscciated with arch bars renewed? 

Answer—The same as when associated with wheels, item 222, Rule 107. 

Question 49—Should a defect card for improper repairs or damage, is- 
sued at a later date than when repairs were made, or when damage occurred, 
bear the date of issue or the date uf repairs or damage? | 

Answer—It should bear the date when the improper repairs were made or 
the damage occurred. 

Question 50—Should a Bettenderf truck side be charged as per Rule 105 
or 101, it being understood that these types of truck sides are manufacture! 
by more than one company, i. e., Bettendorf and Scullin? ; 

Answer—According to Rule 101 the new type of these truck sides manu- 
facture by both companies are interchangeable, and are alike in all particr- 
lars, therefore they can be purchased from more than one company. 

Question 51—When air biakes are cleaned as per Rule 60 and charge 
made as per Rule 111, item 29, and at the same time the brake cylinder, 
the reservoir or both are renewed, should there be any rducticn on account 
of overlap labor from the items shown in Rule 111, los the RAR of these 
parts? |. l 

Answer—Yes. Deduct the detail amount of all items covered by the 
detzils of both items, i E 

Question 52—Rule 105, Irterpretation No. 1: Where the stores department 
has no price on a manufactured article, on account of not having it iu 
stcck, at the point of repairs, is it correct to use the price at the factors 
obtained from quotations furnished by the manufacturers, plus 15 per cent? 

Answer—Yes. 

Question 53—Would Farlow attachment draft gear missing complete witb 
coupler come under Rule 95? 

Answer—No, as it is not a friction draft gear, nor would its podiet, 
springs and followers. 


, Question 54—Item 21, Rule 101: Is the cylinder piston follower included 
in the charge of $4.14 as per Rule 111, item 29, when renewed because 
of being broken? 

Answer—Y es. 


_ Question 55—Can the work be performed as mentioned in the note following 
item 29 of Rule 111, when a car is on the repair tracks or in the shop 
when it is possible to clear and repair air brakes as per Rule 60? 

Answver—Yes, but it is very poor practice, and the evident intention of 
the note referred to was to cover emergency cases in yards. 


Question. 56—-What credit should be given for a triple valve body when 
removed on acccunt of being breken? Do you allow any credit for the 
brass parts, and if so where do you get the weight? 

Answer—Credit for all parts removed should be given according to 
weight and cless of material. Obtain the actual weight of cast iron as per 
ren i of Rule 111, the actual weight of brass parts as per item 162, of 

ule A 


Question 57—Should original records and repair cards show—“No other 
damage involved” when only minor repairs are made to safety appliances. 
such as running board, extension block. or bracket bolts, ccupler release 
lever, brackets, or hand holds, where thcre was no cther damage to car? 

Ansuer—The original record should show this information. It will not be 
necessary to shew it on the repair card. 


Question 58—Item 144 of Rule 107 Supplement No. 1: If the original 
record only shows, “Side docr replaced in guide brackets, permanent repairs,” 
and does not show how permanent repairs were made, is this sufficient 
information to justify charge, or should original: record show how permanent 
repairs were made such as door guide bolts applied or tightened? 

Answer—The original record and billing repair card should show all the 
work performed. However, the statement which has been added to this 
item “Provided necessary permanent repairs are made to prevent recurrence,” 
is intended to he explanatory of how the work should be performed; in other 
words, all repairs necessary must be made. 


Question 59—Item 105A, Rule 107, column casting rivets to spring plank 
applied; does the labor charge of 1.6 hrs. include the labor and material of 
rivets, or do you charge extra as per items 439 and 440? 

Answer—Charge as item 105A; 1. e., 1.6 hrs. cover all labor, including 
the labor of applying rivets. If weight of wrought rivets amounts to more 
than Y4 lb. weight may be charged. 


Question 60—Item 18 of Rule 107: Can you charge for jacking up the 
car when an arch bar tie strap is applied, nuts only R. € R.? 

Answer—The charge of 1.1 hours covers the R. & R. of nuts only, and 
when it is necessary to jack the car it may be charged additional. It wil 
usually not be necessary to jack a car, but under some conditions if ear is 
loaded it may be. 


NOVEMBER, 1924 


Mr. Pyle: I have 42 other questions that are unanswered 
for the want of time. 

Mr. Jamison: Last year we had a similar condition to 
this and the association gave us the privilege of answering 
those questions following the meeting and they were pub- 
lished as an appendix to the proceedings. 

H. J. Smith (D., L. & W.): I move that we incorporate 
the unanswered questions, so that all those receiving copies 
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of the minutes will have the benefit of the late answers. 
(The motion was seconded and carried.) 
Mr. Armstrong: I think all of us appreciate the fact of 


‘the enormous amount of work which this committee has 


performed and while we have been recreating they have been 
laboring. I move you we extend to this committee a rising 
vote of thanks for their work. 

(The motion was carrted.) 


A. C. L. Rebuilds Ventilated Box Car in 6'/, Hours 


Eaire Car Completely Overhauled and Ready for Service in a Total 
Time of 6414 Man Hours 


EVERAL months ago the straight line or station to sta- 
tion method of repairing or rebuilding cars was inaugu- 
rated at Emerson shops of the Atlantic Coast Line. 

This method was entirely practicable, due to the fact that 
there were a large number of cars of virtually the same de- 
sign requiring rebuilding. Very recently considerable com- 
ment has originated on account of time records which have 
been made in the rebuilding of some particular car. Believ- 


The Bent End Siil and Broken Sheathing Indicate Something of the 
General Condition of the Car Before It Was Repaired 


ing that the station to station method of rebuilding cars is 
much superior to the other methods which have been in use 
in the past, and which are still employed at a great many 
shops, it was decided to attempt to completely overhaul a car 
during an eight-hour working day using the station to sta- 
tion method of repairs. 

A. C. L. 33291, which is a double felt-lined, ventilated, 


60,000-lb. capacity box car, was selected as the car to be 
rebuilt. Promptly at 7 a. m. on August 7, 1924, the work 
of dismantling this car was started. All wood was removed, 
leaving the steel underframe and trucks. The steel under- 
frame, which required the renewal and reinforcement of two 
steel ends, was repaired; the trucks, draft gear and air brake 
were completely overhauled, and the wood superstructure 
was rebuilt new complete. The entire task of dismantling 
the car, repairing the steel underframe, trucks, draft gear, 
and air brake, as well as the application of the wood body, 


At 8:00 A. M. the Superstructure Was Completely Dismantled 


including a priming coat of paint, was completed at 11: 52 
a. m., a totai working period of 4 hr. 52 min., or a total of 
61% ‘man-hours. 

A second coat of paint was applied, the car lettered, 
weighed light and ready for service at 2 p. m., a total work- 
ing period of 6 hr. 30 min. and a total man-hour expendi- 
ture of 64 hr. 14 min. 

The various operations and time required for each were 
as follows: 


y 
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vu ago? 


r ite ratet te "en Ti 
¿e A i ee a aieas Las. 


Condition of the Car at 7:00 A. M. Before Dismantling Was Begun 


Applied Brakë 4006s sory pds S dew noo 4 wet oO Oe oe 1... 6 0 6 
Man-Hours Overhead lining............ «<<... oooooooon.o.o. £ 29 1 56 
No. Min ————= Air brakes and re-Dipe.......oo.ooocoocccorocoo.. 3 36 1 48 
-Operation Men Each Hr. Min. E - mage ae 
7:00-8:00 a. m. Total fois Se O Ata ae, ae tiene ah oe ie a a a ak eS 2 2 
nante car; : all wood parts remcved......... a3 a 7 40 11:52 a. m.-2:00 p 
8:00-8:40 a. m.: Apply second coat of paint: letter and stencil car 3 0 
Repair steel underframe, overhaul trucks and 3 i 
ra gear? eee O A RN A eae 
8:40-10: 15, a. m. Apply wood framing to car: = | The results obtained clearly demonstrated the advantage 
ide nailing SMS 266k ere eke ek ee aw ees oO 2 : : “1A; : 
Nail sills and sub floor..............oooo..... 6 70 7 0 of the station to station sy stem of rebuilding. This sy stem 
Decking Tad aa eed dese tg l 4 A 1 ae allows a concentration of materia] at certain points which 1s 
ide and en ates a TOOL cariineS.......... . . . 
Corner post las and end frame fillers........ 4 35. 2 20 impossible when other methods are in use. Bolts, nuts, 
reo 12 del. SOL 20 screws, etc., are placed in racks where the men can reach 
Body a aa 4 a | n them without leaving the job. A saving in time which here- 
Roof purlines ee oha SIILI 2 15 0 3  tofore has been impossible even to measure is the result, and 
Til N ed S 0 “zx this saving is immediately reflected in increased output. 
10:15-11:52 a. m.—Finished car applicaticns: A large saving also is made in the delivery of material 
sori Nees le aden CON E ee s 4% 5 20 as all material of one class is delivered to one place or 
Roof sheathing. .! AMIA ee ee 2 27 O 584 station, and it is not necessary to deliver a hundred different 
PUT ACKS Ss oe oe oe ei be e 3 1 4 e . FE 
End tie plates. push poles and corner bands. 2 35 1 40 items to a hundred different places. Delays due to waiting 
Fascia hoards. sc.c5 6h es cala ved en vee eens 3 10 0 30 on materia] are also eliminated and a large gain in output 
Murphy XLA roof running board extensions. 4 39 2 36 
Safety appliancer side door guides, stops, brake per man is secured in this manner. A further advantage is 
stops and uncoupling levers................. 8 35 4 40 


the increased efficiency due to the training the men get in 


* Repairs to underframe included 2 steel end frames, 2 new bcdy center applying one particular part to the car. In fact, the results 
patos: 1 new end sill, 1 new diagonal brace, 4 steps removed and riveted = 


ack to position and 4 grab irons removed and riveted back to position. are that a body of experts build the car with a speed and 
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The Job Was Completed at 2:00 P. M. 
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uniformity of work turned out impossible under any other 
system. Another advantage is the large increase of work 
turned out on a given amount of track space; in fact, if the 
station to station method is adopted, the output can be nearly 
doubled with the same track facilities. 

When cars are rebuilt out-of-doors, it permits the priming 
of car siding immediately after application, whereby a large 
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At 10:15 A. M. the Body Frame Had Been Rebulit 


saving can be made as it has been found that a great many 
times new siding has to be replaced because of the fact that 
the wood gets wet before the application of a prime coat of 
int. 

Pa The greatest saving of all, however, is in the decreased 
length of time equipment is held out of service for repairs. 
Under older methods, equipment was out of service from 20 
to 40 days, even after it had been placed on shop tracks for 
repairs. When station to station methods are used, cars can 
be scheduled through the shop in any definite period, which, 
including painting, should not exceed 10 days. 


Rebuilding Narrow Gage Cars 


By Lucas Dreith 


Repair Track Foreman, Denver & Rio Grande Western, 
Alamosa, Colo. . 


ie rebuilding of freight car equipment in a minimum 
number of hours per car has for some time been claim- 
ing the attention of car department officers, and good 
results have been obtained by using the competitive gang 
method. The Denver & Rio Grande Western has recently 
completed at its Alamosa shops 100 narrow gage box cars of 
50,000 Ib. capacity. The operations were divided into groups 
and it took nine different groups to finish one car. The men 
working on each group of operations were specialists on the 
- particular repair job which they performed. The cars were 
all dismantled before the various operations were started and 
were rebuilt on an open repair track to which all material 
was delivered by helpers. The cars were not moved from 
. one operation to another and no special provisions were made 
: for additional or extra facilities. 


The following table shows the various operations and the 
average time of completing each: 


. Man-hours 
Operation Work performed per operation 
1 Trucks ads sii 3% 
2 Unidértrame: io ins See oss Sse ee eee eee eee 16 
3 Post braces and plates. c6 seek end {anda van ie sess 14 
4 Decking, lining. grain stripS.............oooooo.o.... 7 
5 Siding: and facitie. «04560 .¢4 tans ar has oe eee 5 
6 Roof sheathing and rcof...........o.oooooooooo.o.o 44 
7 Doors, safety appliances, corner iTONS..........o...... 16 
8 Brake rigging and air pipe work.................. 13% 
9 Painting and stenciling...........oooooooomoooooo.. 2% 


Narrow Gage Box Car Rebulit in 81% Man-Hours 


Material Required for Each Car 


..., The frame work of the car was constructed from Oregon 


pine ardoak. Each car required the following timbers: 


No. of pieces Name of timber - Size of each 
2 Side sills .......oooooooo.o... in. by 9. in. 
2 Center sills ................ 5 in. by 9 in. (A. R. A. standard 
oak splice at end) 
2 Intermediate sills .......... 4 in. by 7 in. 
2 End sills .................. 6 in. by 11 in. 


The upper frame required 20 posts and 16 braces, with 
side plates 4 in. by 6 in., end plates 3 in. by 11 in., and 
seven metal roof carlings. The siding, sheathing and lining 


Frame of Narrow Gage Box Car Rebulit in 30 Man-Hours 


consisted of 7¢-in. by 3!4-in. hard pine boards. The floor- 
ing was made from 134-in. by 7!4-in. Oregon pine. The 
roof and sheathing was covered with an outside metal XLA 
roof. Each car required 47 bolts, 16 rivets, 4,868 nails, 732 
30-penny spikes and 134 screws. 


THE Missouri-Kansas-TExXAS so far this year has established 
a record of an average of 872,634 passenger car miles for every 
delay on account of hot boxes, compared with 465,873 passenger 
car miles during 1923. This mileage has been made notwithstand- 
ing the fact that the main line cars run between San Antonio and 
St. Louis make an average of 15,000 car miles a month or an 
average of about 100,000 car miles between the changing of pack- 
ing and the inspection of journal bearings. 
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Recent Decisions of the Arbitration 


Committee 


(The Arbitration Committee of the A.R.A. Mechanical 
Division is called upon to render decisions on a large num- 
ber of questions and controversies which are submitted from 
time to time. As these matters are of interest not only to 
railroad officers but also to car inspectors and others, the 
Railway Mechanical Engineer will print abstracts of deci- 
sions as rendered.) 


Failure to Stencil Air Brakes Properly 


The air brakes under Mobile & Ohio coal car No. 10441 
were cleaned by the Illinois Central at Burnside, Il., 
January 14, 1922. The brakes were due for cleaning accord- 
ing to the old date stenciled on the car which was 2-28-21, 
Mobile & Ohio. The air brakes were again cleaned by the 
Chicago & North Western, June 30, 1922, on account of the 
triple valve being dirty and because there was no date or 
initials stenciled on the cylinder or auxiliary reservoir. The 
owner claimed that the Illinois Central had failed to apply 
the proper stenciling at the time it performed the work, which 
resulted in the brakes being cleaned a second time by the 
Chicago & North Western and therefore, the owner should 
not be penalized to the extent of refunding the $5.14 charged 
against the car. The Illinois Central contended that inas- 
much as the Chicago & North Western repair card showed 
that the triple valve was dirty and needed to be cleaned, 
the owners should be held responsible. It also contended 
that the repair card did not show conclusively that this work 
had been performed on account of the stenciling being 
omitted. 

It was decided by the Arbitration Committee that Interpre- 
tation 3 of Rule 60 covered the case, and that the Illinois 
Central should furnish offset authority for the amount of-its 
charges for cleaning the air brakes on the car in question.— 
Case No. 1304, Mobile & Ohio vs. Illinois Central. 


Responsibility for Damaged Car 


On August 6, 1921, the Union Oil Company loaded its car 
No. UOCX 627 with fuel oil at its Oleum ‘Refinery, which 
was consigned to the Pratt-Low Preserving Company, Mo- 
desto, California. The car returned to the Oleum Refinery 
August 13, with the outlet pipe broken off. On reporting the 
matter to the Southern Pacific agent, instructions were issued 
that the car be taken to the Oakland shops for repairs. After 
the car arrived at the shops, the handling line ordered from 
the car owner an outlet pipe. This the owner was unable to 
supply because the car was an old one with an elliptical outlet 
connection. Therefore, the owner requested the Southern 
Pacific to cancel its requisition for the material and return 
the car to the Oleum shops, where the necessary repairs 
were made. After the work had been completed, the car 
owner billed the Southern Pacific for the amount of $74.63 
which covered the cost of repairing and putting the car in 
service. An investigation by the Union Oil Company de- 
veloped the fact that the car had been pulled from the siding 
of the Pratt-Low Company while being connected before the 
car was entirely unloaded. It claimed that the Southern Paci - 
fic was negligent in not ascertaining whether the car was dis- 
connected before sending its locomotive on the private spur 
to pull loads or empties. The car owner further claimed that 
when the Southern Pacific requested that the car be sent to 
the Oakland shops for repairs, it admitted responsibility. 
The Southern Pacific in its statement admitted sending the 
car to the Oakland shops and placing an order with the own- 
ers for material, but maintained that these facts in themselves 
do not fix the responsibility on the handling line for the 
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damage to the car. It submitted a statement tracing the move- 
ment of the car from August 6 to November 25 inclusive to 
subtsantiate its claim, that the car had not been damaged at 
Modesto. 

It was decided by the Arbitration Committee that the 
Southern Pacific Company was responsible for the damage 
to the car, due to moving it before it was disconnected from 
the pump line, but that the charge should not exceed what 
it would have been for repairs in kind.—Case No. 1306, 
Union Ol Company of California vs. Southern Pacific. 


Specific Joint Evidence Not Conclusive as to General 
Conditions 


During the period of September 1, 1920, to December 31, 
1921, the Texas & Pacific rendered monthly bills against the 
Illinois Central to cover the cost of repacking journal boxes 
on Illinois Central freight cars as outlined in Rule 66. 
Four of these bills, amounting to approximately $900 re- 
mained unpaid as the Illinois Central refused to honor them, 
alleging that all of the entries appearing in the bills from 
Gouldsboro and Westwego, La., represented charges for work 
that was not performed, and further demanded that the 


- Texas & Pacific refund all money paid in previous bills cov- 


ering the work from these two repair points. The Texas & 
Pacific claimed that it was within its rights in-insisting on 
payment of the bills as well as im refusing to make a refund 
to the Illinois Central, claiming further that the bills were 
in accordance with A. R. A. Rulé:66, and that the work was 
properly performed. The Illinois Central based its claims 
on joint evidence cards secured at New Qrleans which indi- 
cated that none of the work itemized in the Texas € Pacific 
bills was performed at the two points in question. Repair 
cards from other lines were submitted showing subsequent 
repacking of cars billed for by the Texas & Pacific. Fur- 
thermore an investigation by the owner was said to indicate 
that neither enough labor nor facilities was available nor 
was enough oil purchased to repack the number of cars 
billed for. 

The Arbitration Committee decided that decisions 1017, 
1018, 1057, 1080, 1088, 1108, 1130, 1233 and 1289 have a 
general application, and that the bills should have been 
passed for payment subject to proper adjustment of the in- 
dividual cases of wrong car reference and other admitted 
errors.—Case No. 1309, Texas & Pacific vs. Illinois 
Central. 


Responsibility for Pulling Out Draft Gear 


The Canadian National in making up Extra No. 3368 at 
Fitzpatrick, Que., November 16, 1922, coupled onto seven or 
eight flat cars, and when moving out of the yard, the 
coupler and draft gear on the west end of Temiskaming & 
Northern Ontario car No. 100,041, pulled out, which it is 
claimed by the handling road, resulted in damaging the end 
sills and forcing out the side sills. The Canadian National 
disclaimed responsibility for the defects and reported the 
car to the owners under Rule 120 on December 1, 1922, 


‘stating that neither this nor any other car was derailed, 


cornered, side-swiped or subjected to any other condition 
prescribed in the A. R. A. rules as handling line’s responsi- 
bility. The owner refused to agree with the handling line, 
basing its claim on the fact that the throttle of the switching 
engine would, at irregular intervals, fly open unexpectedly 
which resulted in irregular switching. 

The Arbitration Committee decided that there was no 
conclusive evidence of the car being subjected to any unfair 
conditions as covered by Rule 32, and therefore, the damage 
of the car was at owner's responsibility.—Case No. 1311, 
Canada National vs. Temiskaming € Northern Ontario. 
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Reducing the Time of Handling Driving Boxes 


Practical Fixtures, Jigs and Tools Devised to Save Time and Labor— 
Grouping of Machinery Important Factor 


By E. Marx 
General Foreman, Winona Shops, Chicago € North Western 


HERE are five principal factors to be considered in men for this class of work and keep them interested in it. 


the repairs to driving boxes. Only when you have done this will you secure satisfactory 
First—A good organization. results. A system should be established for handling .the 


Second—All lost motion in conveying work from one work from one machine to another. Keep regular 
machine to another or from one department to another should on the machines as much as is possible and always have 
be eliminated. | 

Third—The proper speed and feed should be carefully 
determined for each machine. 

Fourth—The use of special tools and jigs should be 
worked out to the best advantage. | 

Fifth—Grouping of machinery and crane facilities is 


Spring to hold 
Top Head Up. 
7ks Table 
Bolts for fastening - fer 
down Chuck fo . 


the Table ~--> TO. 


Fig. 2—Caliper and Gage for Laying Out the Shoulder Pit on the 
Driving Box Brasses 


Fig. 1—Chuck for Clamping Crown Brasses an the Boring mill One or two other men trained to step in and take the 

While Grooving Them for Shoulders machines in case the necessity arises. If a regular man 

cannot be kept at a machine continuously, at any rate use 

considered one of the most important factors in the handling the same man on it so that he becomes proficient at that 
of driving box work. | particular class of work. o | 

The first step is to perfect your organization. Get good The principal item taken into consideration in the layout 

eau ws Whe dema best parar submited i the driving desees 91. Noa Shops. is the: grouping or machines end Crane 

tion which was announced in the February Railway Mechanical Engineer. facilities. The crane facilities make the handling of work 


A e awarded the prize was published in the September issue of this convenient and extremely expeditious, eliminating all truck- 
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ing as far as possible. After the boxes arrive in the driving 
box gang they are handled entirely by crane facilities except 
when it is necessary to send them to the blacksmith shop 
or some other department for some unusual repairs. Then 
they are moved on a truck or a two-wheeled wagon. 


Route of Driving Boxes from Erecting Shop to 
Box Gang 


When the wheels are removed from under the locomotives 
the boxes are taken from the journals and the grease or oil 


ATES Table Center 


Fig. 3—Chuck for Clamping Brass on the Siotter and Offset Calipers 
Made to Clear the Bolt and Nuts of the Chuck 


waste removed from the cellars. The waste is sent to the 
renovating plant and the grease is placed in carbide cans. 
It is used over again on switch engines and also as a filler 
on road engines in the bottom of the cellars. On top of 
this, next to the journal, is placed about an inch of new 
grease. By this time the engine has been removed from the 
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side. It will also be noted that there is a crane near the lye 
vat, with which the loaded tray is handled in and out of 
the vat. After the boxes have been cleaned they are brought 
in over the same route to the driving box gang, where they 
are placed near the slotter and planer. From this point 
they are handled entirely with air hoists suspended from 
overhead cranes or trolley rails in their course to the several 
machines. Immediately after the boxes are unloaded at the 
driving box gang they are inspected. If new brasses are 
required the foreman orders the material from the store 
house and has it placed at the proper machines. If the 
brasses are found tight and thick enough they are not dis- 
turbed, but if the boxes are out of parallel they are put on 


Fig. 4—Siotter Tool Holder and Template Used in Centering the 
mM Brasses on the Slotter Table 


the planer for machining. ‘The cellars are refitted in the 
meantime. 


Applying New Brasses 


If it is found necessary to apply a full set of new driving 
box brasses, the babbitt is knocked off of the boxes and 
they are then placed on the hydraulic press where the brasses 
are removed. The new brasses are placed on the boring 
mill and grooved fer the shoulder. A special chuck is used 
to facilitate this operation. The brasses are then placed at 
the slotter where they are grooved for the box fit, after which 
they are ready to be pressed in. Special tools are provided 
and used by the man on the slotter. As soon as the brasses 
have been pressed in the cellars are fitted to the boxes and 


+— Transfer Table ———» 


Lye 
| Vat -Crane, 18’ 


Ml Ape 


mn 

| A | 
Horses for: o. A 
Work it- 
u 


Sa i 
cropa 


1 ' 
l i | E i 
l 


s. (LLidihidshidhhidhhaddtisdadidd i 


+ 
3 
= 
S 
© 
S 
y 


Small Turntable 


pii ) «Bench for Boring Millman 
Screen for Electric Welder = _--Bench for 


Welding on Babbitt Grips pl IS5"Slofter / Fitting Cellers 
Lt onto the Hub Side of y [E] / 
Air Hoist _ Driving Boxes ua -36x 1!" Planer 
8 8 40 Ton a Motor BI Horses for Rods © ji: EJ 
, ` 107. 
20"Drill Press, “Y FP res Driven EIA a 
j A EA F : er ~ ! Bolt lathe 
AirHoist 4 Ac A ere] NY ; 40TonH 
4 Cae ay UN, / onHyd 
HE a E DA Cor ir R 
E os all FANIA Babbitt N Bench forHyd.Press work 


ae E [ Fire | 


20] (24 (Meta! Tables for Cross and Driving Box Babbitting 


st Shapers (2) Work, with an assortment of Mandrils, efe. 


Shop Layout of the Driving Box Department Showing Location of Machines and Route the Boxes Travel 


locomotive hoist pit to its assigned stall. A wagon with a 
large tray is pushed in the shop and the boxes with other 
parts are loaded onto it and conveyed, via the transfer table, 
to the lye vat, which is located near one end of the shop, 
as will be seen by referring to the illustration showing the 
layout. This work is done by a labor gang on the erecting 


if found to be loose in the fit, a small liner, from 1/16 in. 
to 3/16 in. thick, depending on the amount of play, and 
2 in. wide is riveted or tap screwed to the side of the cellar. 
A few strokes with a square file will then insure a good fit. 
Time is well spent in the close fitting of cellars. 

During the time the brasses and cellars are being fitted 
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the saddle pockets are squared up. A small piece of front 
end wire netting, 114 in. by 4 in., is electrically welded to 
the hub face of each box for holding on the babbitt. After 
the brasses and cellars are fitted it is not necessary to hold 
up the shoe and wedge man in waiting for the boxes to be 
planed in order that he may get the box sizes for laying out 
the shoes and wedges, as they can be taken at once, and if 
necessary, an allowance made for planing off the least pos- 
sible amount of material. After the boxes are planed they go 
to the babbitt fire to be babbitted, and then they are ready 
for boring. A 42-in. double head Niles-Bement-Pond elec- 
trically driven boring mill with a table speed of 65 r.p.m. 


“Center for 
Dividers 


“Lines seribed for C A 
Side View 


End View 
Fig. &—Boring Mill Chuck for Holding Driving Boxes 


is usedi.for this work. This machine is fitted up with a 
special chuck, “the jaws of which engage the parallel shoe 
and wedge face and clamp the box centrally on the mill. 
While the box is being bored for the journal fit the lateral 
is faced simultaneously with a tool in the other head of the 
boring mill. 


Fitting Boxes on the Journals 


The boxes are next taken to the locomotive wheels to be 
fitted to the journals. Suitable cranes or air hoists should 
be installed to handle the wheels where this work is done. 
To handle boxes onto the journals two benches, each of 
different height, to suit the different sizes of drivers, should 
be used, also a roller or short piece of pipe, and a small bar. 
In fitting driving boxes to the journals the foreman in 
charge should see to it that the men are properly instructed 
in this work. The boxes should not be fitted too large for 
the journal and the sides should not be chipped or filed away 
so as to bring the center line of the brass above the center 
line of the journal. 

In removing the cellars from the boxes they invariably 
are found to be tight and cannot be knocked out of the box 
with the use of a flatter and sledge. A very good device 
in a case of this kind is to use a cross bar long enough 
to pass through the wheel spokes. For the larger cellars 
a U-shaped forging of sufficient depth and width and a 
short jack can be used to advantage. This arrangement 
will readily force a cellar from any box. 

Our road has a large number of locomotives equipped 
with the Markle removable hub plates. This improvement 
is a great time saver, making a small job out of the task 
of taking up lateral. To take up lateral with this device 
the old plate is removed and rebabbitted, or replaced with 
one kept on hand in the enginehouse. Standard jigs have 
been made for the various styles of boxes and the lateral 
plates are all planed to the standard box they are intended 
for in order that they may be interchangeable. 

We also have a number of locomotives equipped with the 
Markle removable brass. This brass, permitting its removal 
without the usual dropping of the wheels, makes it a big 
time saver. The brass is held in place by a taper key, which 
is inserted by hand and driven home the last 11%-in. All 
parts of the box are machined to special jigs, which insure 
a perfect interchange and extreme accuracy in maintaining 
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standard sizes. Aside from the removable features, there 
is the use of the key for tightening the brass in the box. 
Boxes equipped with this brass are also equipped with a 
two piece removable hub plate. With this arrangement the 
lateral can be taken up readily. A special jig has been 
developed for machining this brass. 


Description of the Tools 


A chuck for clamping a brass on the boring mill while 
grooving it for the shoulder is shown in Fig. 1. The brass 
is held between the top and the bottom heads by screwing 
down the nut at the top. Different lengths of 214-in. pipe 
nipples are used for the different lengths of brass, but only 
when a great variation in lengths of the brasses is 
encountered. 

A caliper and gage for laying out the shoulder fit on the 
driving box brasses preparatory to slotting is shown in Fig. 
2. This is flexible and capable of three independent adjust- 
ments. The two contact points C are 4 in. long. The stem 
L is Y in. in diameter, to which is soldered a contact bar F. 
It is also 4 in. long, and bears against the top of the brass 
fit in the box. A 1/16-in. key-way is cut the entire length 
of the bar L and a feather with gib heads is fitted in the 
hub portion of N to keep the contact bar in its proper 
position. The calipers are adjusted by means of the thumb 
wheels B and the hand wheel D. When the calipers are 
inserted in the box and adjusted to size, the gage E, which 
is shown superimposed, is set to the calipers at the three 
points, C, C, and F, the sliding clips P being adjusted to 
the bevel of the toe of the brass and clamped by the thumb 
screws A. The gage E is then removed and laid on the 
brass and the necessary lines scribed. The offset dividers, 
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Fig. 6—Chuck for Holding the Markle Removable Crown Brasses 
When Cutting the Taper for the Retaining Key 


shown in Fig. 3 are used for scribing the outer contour to 
which the brass is to be slotted. 

A very simple chuck for clamping down the brass on the 
slotter table is shown in Fig. 3. The 1-in. pipe with the 
spring and plunger merely serves the purpose of holding 
the top head up when not in use. It also serves as a center 
for the dividers in scribing the brass. 

Fig. 4 shows a slotter tool post which is made in two 
parts, the upper piece R having a slot in its lower end, into 
which fits a tongue on the lower piece Q. It is pivoted 
about the pin S. The shoulder of the slot is slightly relieved 
at T to allow the tool to swing back on the return or upward 
stroke. 

A sheet steel template, shown in Fig. 4, is used in centering 
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the brass on the slotter table. The slotter man has an assort- 
ment of these made to conform with the various sizes of 
brasses as shown on the blue prints. He takes one of the 
templates and tries it in the box to see how much it is 
spread. He then lays the template on the rough brass and 
scribes around it, allowing, by eye, for the amount the box 
was found to be spread. This operation merely serves ta 
facilitate the centering and setting up of the work. He now 
calipers the box, and finishes the brass with one cut. While 
the cut is being taken he takes the inside calipers, and 
inserts them in the box and adjusts them so they can just 
be slid up and down. The brass fit in the box always 
tapers slightly, because the tool crowds away from the 
work. By sliding the calipers up and down the largest end 
is found and the calipers adjusted. When the clips of the 
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Fig. 7—Paraliels for Planing Driving Boxes 


gage are adjusted they give the angle of the retaining shoul- 
ders, which may be transferred directly to the finished brass 
and scribed thereon. 

A boring mill chuck for boring driving boxes is illustrated 
in Fig. 5. It will be noted that it centers the box one way 
so there is no work on that part. A stand is used for 
centering the box in the other direction. The stand is 
merely to provide a center for the dividers while trying the 
brass for the center at the crown. The dotted lines show 
the box in outline to make clear the application of the 
chuck. . 

A chuck designed for planing the lengthwise taper for 
the retaining key of the one side of the Markle removable 
brass is shown in Fig. 6. The brass is first slotted on 
the outside the same as an ordinary brass. It is then placed 
in the chuck and secured fast by the two clips A, which 
are made to fit the side of an ordinary brass. The two 
clips B are provided on the end of the chuck to prevent 
the brass from sliding when a cut is being taken. The 
taper is obtained by slotting the chuck on the bottom near 
the one end and inserting a strip of the right thickness to 
give the required taper, as shown at C. The one side of 
the chuck is also planed to the same taper as indication at 
D which is done in order not to interfere with the planing 
of the brass. If this were not done the chuck would be 
higher at one end than at the other when it was tilted on 
the strip C. As many of these chucks are needed as there 
are sizes of brasses, but at the present time a study is being 
made to see if we can use one chuck for all sizes, either 
by using liners or in some other way, possibly by adjust- 
ment. 

To save the time spent in setting up the driving boxes 
on the planer platen preparatory to planing, we have had 
some castings made as shown in Fig. 7, 38 in. long, which 
will hold two boxes. They are planed small enough so 
that the shoe and wedge fit of the smallest box will straddle 
them without resting on the fillets. These castings are 
nothing more than parallels. Several of them are provided 
so that as many boxes may be planed as the planer platen 
will accommodate. When either new or old boxes are to 
be planed we set them up in two rows on the platen and 
use both planer heads. Each head is provided with a tool 
post that takes two cutting tools. In this way we plane 
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four flange surfaces of the shoe and wedge fit simultaneously, 
The planer platen travels at the rate of 45 ft. per minute 
cutting and 150 ft. on the return stroke. 

We have two steady men working on driving boxes. One 
man who slots the brasses, presses them in the boxes and 
does all the other work pertaining thereto. He also inspects 
the boxes when they come from the lye vat. The other man 
fits up the cellars and saddles and any other work in con- 
nection with these parts. He knocks off the old babbitt 
from the boxes and presses out old brasses, refits hub liners, 
etc. The planer and boring mill men do only the necessary 
machining and all other machine work about the shop. With 
this organization we have turned out as high as 1,100 boxes 
per year. Some months we turned out 124 boxes per 25-day 
month, which means an average of about five boxes per 
eight-hour day. 


Jig for Boring Low Pressure Cylinder 
- Heads | 


By J. H. Hahn 


Machine Shop Foreman, Norfolk & Western, 
Portsmouth Shops, Ohio 


"THE illustration shows a fixture for holding low pressure 

cylinder heads for Mallet engines, in a boring mill while 
being finished on the face and in the recess that takes the 
boss on the low pressure piston centers. The general prac- 
tice is to take about 12 of these heads, bore and face them 
for the stuffing box glands and then put this fixture on the 
boring mill. It is centered in the bushing in the center of the 
boring mill table, and a guide on the fixture which is finished 
to fit the gland recess centers the heads, so that no time is lost 
on the set-up. The cylinder head is held by four one-inch 
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One Hours Time Can Be Saved by Using This Fixture When 
Boring Back Low Pressure Cylinder Heads 


set screws which are placed at an angle of about 15 deg. 
so that when they are tightened they will pull the head down 
solid. 

As the recess in these heads has to be finished, it is im- 
possible to use a fixture of the usual design with a clamp on 
the top. This fixture has saved 45 minutes to 1% hours 
on the total time for machining one. of these heads. A copper 
joint is also put on the heads and faced while on the fixture. 

By a slight change in design, this fixture can be used for 
any type of back cylinder heads.’ 


Additional Papers Discussed by Tool Foremen 


Maintenance of Pneumatic Tools and Wrench Standards Were 
Considered at Chicago Convention 


PARTIAL report of the twelfth annual convention 
of the American Railway Tool Foremen’s Association, 
recently held in Chicago, was given in the October 


Railway Mechanical Engineer beginning on page 621. One 
of the subjects discussed, and not included in the initial 
convention report, was that of the proper methods of repair- 
ing and maintaining pneumatic tools, than which almost no 
problem confronting tool foremen is more important. The 
subject of standard open end wrenches for locomotive shop 
and enginehouse use was also discussed and certain stand- 
ards agreed upon. 


Repair and Maintenance of Pneumatic 
Tools 
By E. A. Hildebrandt 


Tool Foreman, Cleveland, Cincinnati, Chicago & St. Louis, 
Beach Grove, Ind. 


Air motors are one of the most essential, as well as one 
of the most abused machines in railroad shops. They are 
used under all sorts of conditions, in all kinds of weather. 
They are thrown on the ground, allowed to get dirty, con- 
nected to air hose that has not been first blown out, thought- 
lessly struck with hammers, and a great many times used 
with tools that are too dull to cut freely. 


Rusty air lines are one of the worst conditions to contend . 


with, and unless operators blow out the air lines before con- 
necting with motors, damage may be done which will greatly 
impair the efficiency of the machines. Rust in the valves of 
the motors causes them to score which not only cuts down 
the power but also runs up the repair expense. This can be 
partially eliminated by making sure that the air strainer is 
in every live air handle and that when strainers need 
cleaning they are cleaned and replaced and not punched out 
as so often happens. 

When cylinders are dented or worn due to causes as out- 
lined, it is necessary that the dents be scraped or the cylin- 
ders reamed and oversize pistons applied. When a cylinder 
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Dinner of the American Railway Tool Foremen’s Association, Held During 


the Twelfth Annual Convention, at the Hotel Sherman, Chicago. 


is worn to such an extent that it cannot be reamed for a 
standard oversize piston, supplied by the manufacturer, the 
body may be reclaimed in the following manner: 

The cylinders are bored out % in. larger than the original 
size, up to the lower edge of the air port. This operation 
is done by clamping the body to an angle plate and in turn 
to the face plate of the lathe; the body is then bored from 
the inside of the cylinder up to the lower edge of the air 
port. A bushing made of low carbon machine steel is then 
passed through the side plate opening and pulled in place 
with a bolt and washers made for the purpose. This work 
is all done with the body still attached to the face plate of 
the lathe. The bushing is now bored out to fit a new stand- 
ard size piston. 

The cost of boring cylinders and making and applying 
four bushings will not exceed $4.00. This is very low com- 
pared to the cost of a new body which would otherwise have 
to be applied. This method of reclaiming was tried about 
three years ago and proved successful; the motor repaired 
then is still giving first class service. It is seldom that all 
four cylinders have to be bushed, and accordingly the cost 
of reclaiming is in proportion to the number bushed. 

After the motor is assembled it is run slowly without load 
for approximately two hours so that the pistons will wear 
in perfectly. It is then tried out under load for about one- 
half hour, at all times being well lubricated with a mixture 
of Keystone No. 2 grease and valve oil proportioned 10 lb. 
of grease to 11% gal. of oil. With this mixture it has been 
found that the grease will reach all parts of the motor and 
will not lump up or stick to the walls of the cylinder. This — 
method of bushing cylinders can be applied to corner mo- 
tors as well as to the four-cylinder type motors. Several 
corner motors have been repaired in this manner and are 
giving satisfactory service. 

Oversize valves can now be obtained which eliminates the 
application of new valve bushings. When a valve bushing 
is scored,'all that is necessary is to ream it to the size of the 
oversize valve, thereby reclaiming the bushing and eliminat- 
ing the tedious: job of setting the bushings correctly. It also 
saves the cost of a new valve bushing and labor to apply it. 

It has been claimed that motors with oversize valves will 
not have as much power as motors with standard valves. 
This condition has not been experienced at Beach Grove. 
Every motor repaired is tried out on a prony brake testing 
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machine and a record is kept of its pulling capacity. This 
record is compared with the records of all new motors put 
in service. 

One of the numerous minor - troubles is the sticking of 
valves in live air handles due largely to moisture in the air. 
When stuck, workmen will sometimes use a hammer or pipe 
wrench to foosen them, sometimes doing more damage than 
good. When handles get in bad condition they should im- 


` mediately be attended to, for a leaky handle is a loss to the 


company. It costs considerable to produce compressed air, -. 
and all air leaks are a loss of energy, which means ee 
expense. 


It has been found that supplying each individual : zang 
on boiler work with motors best suited for their work; in- 
creases production, and the motors are better taken care of, 
‘because each gang is charged with the motors and held 
responsible for them. - 

On the erecting floor each gang foreman is assigned 
enough motors for “the class of work he supervises and he is 
held ‘responsible for them and sees that they are used in the 
proper manner. Twice a week a man is sent out to oil mo- 
tors and check up and report motors that are not in good 
condition. These are sent to the toolroom for repairs as 
soon as reported. The motors out in the shop are oiled with 
a mixture of valve oil and motor oil, mixed 4 gal. of valve 
oil to % gal. of motor oil. 

Worn spindles in air motors should be replaced with new, 
as it is not only injurious to the motor when a drill jumps 
out of the tang slot, but it also often ruins the tang on the 
drill. Workmen should be instructed to use the extractor 
pins in air motors for removing tools and not be allowed to 
strike drills or reamers with a hammer to get them out of 
the socket. 


Air Hammers 


Air hammers, like air motors, must be kept in first class 
repair so that they may deliver full power to the work. 
Here too, we must get 100 per cent repairs at a minimum 
repair cost, which can be done by reclaiming some of the 
different parts that go to build up a hammer. 

Valve blocks are reclaimed in the following manner: The 
valve block is closed .012 in. by pressing it through a hard- 
ened steel block. It is then reamed to the standard size and 
a new valve applied. The life of a reclaimed block with 
new valve is equal to a new valve and block. The cost of 
reclaiming a valve block is $.50 plus the cost of a new valve. 
When the block is again worn large, it is reclaimed by ream- 
ing it oversize .002, .004 or .006 in., whichever the case may 
be, and an oversize valve is applied. These oversize valves 
are now furnished by all pneumatic tool manufacturers. 

In this manner a valve block can be reclaimed five times 
and approximately 31% years’ service obtained from the 
original block and five new valves. 

The closed-in valve blocks are first reamed with a rough- 
ing reamer and finished with a finishing reamer, using raw 
linseed oil as a lubricant. This gives the valve a smooth 
finish equal to the polished surface made by the action of 
the old valve. In reclaiming handles it is often necessary 
to apply a larger hose connection because the original threads 
are stripped. To repair a handle of this kind quickly, it is 
necessary to have in stock connections with standard 14-in. 
pipe threads for the hose connection end and threaded on 
the other end to fit the handle, which has been tapped with 
an oversize pipe tap. The connections are also fitted with 
a strainer. 

The application of a connection of this kind also stand- 
ardizes the hose connections in the shop. Sometimes the 
handle wall is too thin to re-tap. These have been success- 
fully repaired by brazing the connection in the handle. 
Handles fitted with piston throttle valves will stick when 
they beccme rusty from moisture in the air, and if they are 
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not used every day the valve will become pitted. When 
cleaned or polished they will leak. Leaks are expensive, so 
it is best to get the full benefit of the air pressure by reaming 
the valve bushing and applying an oversize throttle valve to 
stop the leak. Lubricate the hammer before putting away 
until the next time used. 

A good many hammers have been equipped with ball 
throttle valves and we find them far superior to the piston 
throttle valve; they are easy to apply, low in upkeep cost 
and have no air leaks. 

Hammer barrels are good for about one year when used 
on steel car work, the life of the barrel being greatly reduced 


-owing to the fact that some operators will grind the piston 


to about 11% in. long. Short plungers cause the barrel to 
wear large at the snap end where they strike the rivet set 
which causes the hammer to lose power. Plungers shorter 
than 134 in. should not be used. 

On boiler and machinist work, longer plungers are used, 
which greatly increases the life of the barrel. Barrels that 
are worn are closed up approximately .020 in. by heating 
and swedging in dies made for this purpose. They are then 
reamed out in the lathe; the barrel is held stationary in a 
chuck fitted to the crossfeed of the lathe; the reamer is held 
in the lathe chuck and linseed oil is used as a lubricant. A 
roughing reamer and finishing reamer are used. The barrel 
is then chucked in the lathe and bored for the rivet snap. 
The valve block seat is reamed on the bench with a special 
reamer which is held in line by a cap which screws on the 
hammer barrel. _ 

Workmen that use air hammers regularly are supplied 
with them and retain them as long as they are on work that 
requires the use of a hammer. When their work is changed, 
or they leave the service of the company, they must turn 
them in before they can get a release. All hammers are 
lubricated and tested in all positions on a large steel block 
which is kept in the toolroom for this purpose. 


Open End Wrenches 


At the 1923 convention E. J. McKernan, supervisor of 
tools of the Atchison, Topeka & Santa Fe at Topeka, Kans., 
was appointed a special committee of one to investigate and 
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Proposed Standard Open-End Wrench for Use in Locomotive 
Shops and Enginehouses 


report on the possibility of standardizing and getting some 
reliable firm to manufacture wrenches for locomotive shop 
and enginehouse use. After considerable experiment 4 


NovemsBer; 1924 


wrench was developed as shown in one of the drawings, 
being made in accordance with the detailed dimensions 
shown in. Table I. This is strictly a locomotive wrench for 
back shop and enginehouse use. The wrench is sufficiently 
rugged to be used with a pipe or flue extension on the handle 
and will stand abuse with a sledge hammer. The width of 
the jaws is such that thé wrench will fit a standard locomo- 
tive nut but not a finished nut. 

This*wrench is semi-finished, being cut with the acetylene 
torch out of a piece of soft steel of .20 to .30 carbon. The 
burrs are ground off and the wrench finished. The head of 
the wrench is case hardened just enough to toughen it. 

Mr. McKernan stated that a company has been found 
which is willing to make wrenches in accordance with these 
specifications, giving a guarantee against defects and charging 
a range of prices from 90 cents for the smallest to $4.50 for 
the largest wrench. The Association voted to adopt this 
wrench as standard and went on record to the effect that 
considerable economy can be realized in purchasing wrenches 
instead of making them as they are being made today with 
so many failing to stand up under severe service. 


Jigs and Fixtures 


By F. U. Baker 
Tool Foreman, Baltimore & Ohio, Pittsburgh, Pa. 


The cost of repairing cars and locomotives is determined 
to a considerable extent by the number and quality of labor- 
saving jigs and devices used in railroad shops. The follow- 
ing jigs or fixtures were developed in the Glenwood shops 
of the Baltimore & Ohio and have given good satisfaction in 
service. 

Truing Trunion Bushings 


A tool for truing the trunion bushings on link plates, 
shown in Fig. 1, can be used in a drill press with a con- 
siderable saving of time over that required when performing 
this operation on a boring mill. The turning of eccentric 
crank arms is another operation which can be profitably per- 
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Fig. 1—Tool for Truing Link Trunnion Bushings 


formed by the use of this tool, owing to the fact that the 
entire arm does not have to be revotved, which would require 
placing it on a boring mill table, or large lathe face plate. 
It will be noticed that the cutting tool extends into the 
offset main body of the tool which is provided with a No. 4 
Morse taper shank to fit in the drill press spindle. The 
cutter is pivoted at the upper end on a 3-in. pin, and Y4-in. 
adjustment of the cutting point is obtained by means of 
the two set screws shown. This will allow proper adjust- 
ment of the cutting point for bushings of different size. 


Replacing Locomotive Springs 


The details of a device, recently designed for removing 
or replacing locomotive driver and trailer springs, are shown 
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‘methods of performing this operation. 
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in Fig. 2, representing an improvement over the former 
An overhead crane 
was formerly employed, necessitating considerable manual 
effort in guiding the springs into place on account of inter- 
ference with the running board or cab. 

Referring to the illustration, the device consists of a bar 
7 ft. 11 in. long with a fork end, to each prong of which is 
connected a 3-in. chain, 36 in. long, fastened with I-bolts 
as shown. The prongs or fork end of this bar is placed on 
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Fig. 2—Device for Removing or Applying Heavy Locomotive 
Springs 


top of the spring, the two chains being brought under the 
spring and fastened in the ends of the prongs, thus forming 
a sling in which the spring rests. The overhead crane hook 
is fastened in the clevis in the bar and raises the spring, 
while a workman handles the opposite end, guiding the 
spring into place. The clevis is adjustable to three positions, 
all of which are off center thus enabling one man to balance 
a spring easily. 

By using this device, springs can be handled either for 
removal or replacement in a short time and with relatively 


Fig. 3—Jig for Turning and Boring Eccentric Strap Bushings 


little physical effort. The overhead crane chain does not 
come into contact with any other part of the locomotive. The 
device has been used for handling driver brake cylinders, 
but in this case the chains form a sling and the cylinder is 
allowed to rest on top of the prongs while the chains are 
brought over the top and fastened. 


Machining Eccentric Strap Bushings — 


The machining of eccentric strap bushings previous to the 
development of the jig shown in Fig. 3 was performed on an 
engine lathe requiring three operations as follows: Bushings 
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‘chucked for turning one-half of the outside; bushings re- 
chucked for turning the remainder of the outside; bushing 
re-chucked for boring the inside complete. 

By adopting the jig illustrated it is now possible to per- 
form this work on a small boring mill and eliminate the 
re-chucking operation. The work is now handled to com- 
pletion on the boring mill. 


Reclaiming Brake Cylinder Packing 
Expanders — 


By Archie Skinner 
Air Brake Foreman, A. T. & S. F., Corwith, Ill. 


A LARGE amount of brake cylinder expander rings 
that were distorted and otherwise unfit for further 
service were being received in the reclamation yard of 
the Atchison, Topeka & Santa Fe, at Corwith, Ill. To pre- 
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Rear View of the Rolls Showing the Idler 


vent these rings from being used for other than the purpose 
for which they were originally designed, the writer, after try- 
ing out several methods for reclaiming them, found that it 
was too slow to anneal, true up on the anvil and then re- 
temper each ring. This method involved so much labor and 


Checking Blocks Used to Determine Whether Ring Conforms to 
Standard Dimensions ` 
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expense that its continuance was out of the quest ity Final 
a set of rolls was made similar in design to th use. 
tin shop. These rolls were made of tool steel so hae 
burring up the grooves when the rings were 
through. : 
A front view of the rolls is shown in one of ' 
tions. The three grooves on the left are for the 8-Inr ting 
and the two on the right are for the 12-in., 14-in., 16-in 
and 18-in. rings. Screws for adjusting the rolls are located 
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Front View of the Rolls 


on the top of the frame. The rings are passed through the 
grooves of the two front rolls and over an idler in the rear 
Adjustments of the three rolls may be made so as to give 
the rings the correct set. Referring to the illustration of the ; 
two views of an expander, the ring on the left, which has 
not been reclaimed, has a large opening at the top and it is | 
also out of round. The ring on the right has been rolled | 
so that the opening at the top is standard and the ring is per- 
fectly round. 

Checking blocks are also provided for this work, which 
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RECLAIMING 


An Example of the Kind of Work Done by This Machine 


are used to determine if the ring conforms to Westinghouse 
standard dimensions. These checking blocks can be made 
either in the shop or purchased from the Westinghouse Air 
Brake Company. They can readily be made in the SR 
as they require no complicated machinery. 

A record of the first day’s run showed that there was a 
total of 270, 10-in. rings and 255 8-in. rings reclaimed. 
Since the first trial we have reclaimed 700 rings at a saving 
of at Jeast half of what it would cost to buy these rings new 
from the manufacturer, A recapitulation of the savings ef- 
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savifig $18.02. 


or cut in with a pneumatic chipper. 
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fected from the first day’s trial showed that the cost to re- 
claim,270 10-in. rings at nine cents each was $6.28, thereby 
The cost to reclaim 255 8-in. rings was also. : 
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$6.28, which also effected the total saving of $14.12. 
The rolls are operated by hand power; id can be „used 
da 


One Piece Crown Brasses Eliminate Waste 


Creak Grooves and Flange Cast on the Brass—Net Saving G of $1.50 
Per Box Obtained 


By Millard F. Cox 
Aana Superintendent Machinery,- Louisville & Nashville, Louisville, Ky. 


NE source of waste with which I am familiar, is driv- 
ing box crown brasses, a detail common to all rail- 
roads, and nearly standard except for some minor dif- 

ferences. Crown brasses for locomotives have grown into 
huge castings, weighing from 220 lb. to 280 Ib. each. They 
are from 13% in. to 2%4 in. thick. All of them require 


i 


_ Crown Brass with Flange and Grease Grooves Cast intrega! 


machinjng on the outside and inside, which work is done on 
a boring mill, shaper, or lathe, according to the equipment 
at hand. The grooves required for heavy grease, the kind 
which fs standard to nearly every railroad, are either milled 
After the crown brass 
is carefully fitted and pressed into the driving box, it is 
ready for the bronze face which is poured directly into the 
recessed opening of the box. After hammering this bronze 
to insure a solid backing, the box is then faced off smooth 
so as to bring the bronze ring face and the crown brass end- 
into the same plane, or flush with each other. 

There are a number of distinct losses in this practice, 
namely, the loss of fuel and metal in casting on the bronze 
face; the loss of metal in machining the bronze face; the 
loss of time rehandling the box while casting on the bronze 
face; the loss of metal due to cutting the grease grooves in 
the crown brass; the loss due to wear and tear on air tools, 
and the loss of time chipping the grooves and dressing them 
up. 

The above is standard practice in most railroad shops, 
varying a little as to the style and number of grease grooves 
atid hub face arrangement. Sometimes a bronze ring face is 
cast into the driving wheel hub working against the cast 


steel box face, but this is not a satisfactory enginehouse 
proposition. 

In order to overcome these losses of time, material and 
equipment, we adopted several years ago, a one-piece crown 
brass with the flange cast integral as shown in the illustra- 
tion. This style crown brass requires only two operations 
in the finishing, boring and facing the inside of the flange, 
and shaping the two edges. It is then pressed into the driv- 
ing box and is complete, ready for the final boring and 
facing. 

The grease grooves are cored into the crown brasses by 
an improved foundry method deserving of special notice. A 
system of metal cores is implanted firmly into a half circle 
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One Piece: Crown Brass Showing Finished Dimensions for Grease 
Grooves and Flange 


dry sand cote so as to form clean spaces, mechanically. per- 
fect in contour. It is obvious that this method may be 
varied to conform to any desired style or system of grease 
grooves. One piece style crown brasses have been used in 
different parts of the country for a long time, but have not 
been generally adopted. 

By the use of this design we have obtained a much better 
wearing flange, as the metal is more uniform, besides it 
establishes an absolute standard for grease grooves in exact 
accordance with drawings, something which could not be 
obtained before. The foundry labor, and extra core work, 
as anticipated, has added some extra expense to the pro- 
duction of the castings, but after a test of six or seven years, 
we find this is fully justified. By the most conservative sys- 
tem of accounting, we find there is a tangible net saving of 
about $1.50 per average box. — 
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Union Pacific Enginehouse at Cheyenne, Wyo., with the Locomotive Shop in the Mecheovund 
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Union Pacific Systematizes Running Repairs 


Periodical Detentions Reduce L comotive Maintenance Costs 10 


E 
HE exacting transportation requirements ut on 
T the „establishment of long locomotive runs on the 
Union Pacific has given the problem of improvement 
in terminal attention and repair methods particular im- 
portance. 

Prior to the inauguration of long runs, it was the prac- 
tice on the Union Pacific to hold locomotives for repairs 
only as necessity arose. As a result, the handling of loeg- 
motives was not satisfactory; engines were out of service at 
frequent intervals for repairs; certain periods for boiler 
work and others for machinery repairs. In addition,*the 
mechanical department was not always in a position to 
know the condition of an engine with reasonable assurance 
until an inspection was made. Experience also showed that 
too much dependence was being placed on the engineman’s 
report of the condition of an engine. Delays occurred con- 


A Separate Gang Handles the Mallet Locomotive Repair Work 


stantly o owing to minor defects not reported by either the 
de rg or the inspectors. 

n order to overcome these {unsatisfactory features, a 
systematic program for handling repairs was established. 
- Under this system, when a locomotive is held for a regular 
monthly inspection as required by the federal law, it is 
now the practice to hold it long emough to perform all the 
work required to put it in condition to perform service until 
the next periodical inspection is due. It has been found 
that with the ordinary daily trip inspections, and very 


Per Cent with ii Service 


lighf running repairs during the interval, locomotives can 
be prepared for and successfully operated over a period of 
30 days with results that are very gratifying. 

This plan was first put into effect at the Union Pacific 
enginehouse at Cheyenne, Wyo., and the following outline 


Cylinder and Valve Work is Handled by Specialized Gangs ~ 


“of the system at that point will serve to show the method 
of handling the work and the results accomplished. 


Organization for Handling the Work 


The enginehouse organization at Cheyénrie has been 
divided into three specialized gangs to handle respectively, 
passenger locomotive repair work, maliet locomotive repair 
work, and freight locomotive repair work. The first two 
gangs are under the supervision of the roundhouge foreman 
and the third under the supervision of the assistant rquid- 
house foreman. Each of these gangs has been carefully 
organized according to the number of engines fo be main- 
tained and the requirements of the different types of loco- 
motives handled by the gang. Men are assigned exclu- 
sively to certain work in order to secure the best possible 
results. 

The use of two forms, samples of which are reprouced, 
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has been inaugurated to facilitate handling the work, and 
to establish*a definite record of the inspections. One of 
these forms covers the various items connected with machin- 
ery inspection, and the other the boiler inspection. Each 
form provides’ spáce opposite the various items of work for 
the: signature of the employee making the inspection and 
repairs, and both forms are duly approved by the officers in 
charge after final inspection of the locomotive under steam 
has been made. td 


Character of. Work and Time Expended 


. Locomotives are given a thorough inspection, and all 
, work shown on the forms is taken care of, together with 
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UNION PACIFIC SYSTEM 


UNIÓN PACIFIC RAILROAD COMPANY 
ane 
GT. JOSEPH A GRAND ISLAND RAILWAY COMPANY 


MONTHLY LOCOMOTIVE INSPECTION REPORT 


Engine No. Date 
Character of Test ond Work Required. 


Location —___ 
Gaze of Vatan Asipi sd Podeaing Vab 


Give engine o thercegh gozsral impoctian. 


Grind m and sliga Rebore, repeck and clean out water glam cocks 
E colema. diga gaugs soche a eaves Grad ia drifting valve thretthe. 


Grind vo lubriestor and steam 


Evemive and t injectors and water supply 

beater unite. E earn cid repels lee Cater alarm: Se oe 
Dasa air pump applied Date ir pump Re ore 
and clean aur pump governor. Pasmine repair all air brake equi 
es 3 t and repesr drif ie nod 


Inspec 
ehohee in lees and valve a oil lines. EF To and repair bell 
namined. Examine end 


nager. orifice weet Air pump reverse rod e 
tost ole reserveire pipes fer losse connections and clamps. 


and repair dram cocks to water giase and dripper to gauge 

Bagridae miir draw ppe Em and pas ll pap moma pts 

Satie, cet sad roast cab hear equis 

Keamine aad repa; Ahn ig ims il dese Keni tee Examine rad align aad 
Toot auc tive hens, repasr sad tag came Papel rr y and test came 
and repair water connection en en engine and Leader porra alegra r pepe 

and cor if came w corro. > RS 8 


Test ent and repair stoher, por instrertiena Test owt and repairs evel pusher. - 


Euemino and repels all electrical equipment. - 
r euperiecias damper outside of emake bos. Premios le end 
D foreman Pec » sá e 


lnsport end repair cob windows, certains and deck. - 
AS 


Ensasino cad repair valve goar. Chech reach rod adjustment. - 


Esamine eylindor par kaamine and repair al) rode. croveheede and guides for 
ee On od nwt ell wedges — Inmprct and Ghia ell lour bunds ra 
and repair channel otk snd cylinder corke Bad rigging. Cean, repair and 
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tender and dr.ver brahe om travel Examine end repair epring 
Beeman uehira aná repair track, trailer and tank bones. Beamin and repeat al 
drew t rigging 


Oriad in by-pees valves Esamine intercepting valves. Cred in separate os- 
haunt valves (mallets oniy). - 


Relnapect aad test out engine aad place card ia cab. 
Eagiam gives thorough mapection. 


Monthly Locomotive inspection Form Which Indicates the Extent 
of the Work Done at Each Monthly Repair Period 


additional work which may be found necessary, such as drop- 
ping wheels, renewing flues, etc. 

The average number of man-hours expended in perform- 
ing this work on the different classes of locomotives at 
Cheyenne is as follows: 


Machinery Boiler 
work work Total 
Man-hours Man-hours Man-hours 
. Passenger locomotives .......oo.oomoooo.o.. 264 48 312 
” Mallet locomotives ............o......... 330 72 402 
Other freight locomotives................ 228 48 276 


Increased Efficiency Obtained 


The inauguration of this plan has practically eliminated 
the various minor defects which caused or contributed to 
engine failures, such as leaky boiler checks, gage cocks, 
brick arches, fireboxes, etc. A reduction of 60 per cent 
in freight locomotive failures per 100,000 miles was ef- 
fected on the Union Pacific during the first six months of 
the present year, compared with the same period last year, 
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and a reduction of 47 per cent in the number of passenger 
locomotive failures. The present average performance as 
regards engine failures is one failure per 100,000 locomo- 
tive miles. A better showing is anticipated when the sys- 
tem has'become well established at all of the smaller round- 
houses. 

By means of periodical repairs, the Union Pacific has 
also been able to increase the monthly mileage of locomo- 
tives although at the’present time, on account of the many 
other features- involved, a definite statement regarding the 
amount of this mileage increase cannot be made. However, 
the available time of locomotives running out of Cheyenne 
has been increased from approximately 564 to 640 hours 
a month. 

In addition it has been found that the present method 
of handling repairs effects a substantial decrease in the cost 
of maintaining power. A locomotive which formerly re- 
quired an average of 615 man-hours a month fori inspec- 
tion and repairs is now repaired in 553 man-hours, or 
with a decrease of 10 per cent. 

As previously stated, this outline covers the system for 
handling the work at Cheyenne. The practice and the re- 
sults are substantially the same at all other large terminals 
on ‘the Union Pacific. At smaller terminals, where the 


UNION PACIFIC SYSTEM 


UNION PACIFIC RAILROAD COMPANY 
no 


ST. JOSEPH & CARANO (GLAND RAILWAY COMPANY 


MONTHLY LOCOMOTIVE INSPECTION REPORT 


Engine No.____________ Date Location 


+ Character of Test and Werk Required. 
ES 
Ashgan sad iront end yuipected and repaired. - 
Y 
Front end tested for air leaks and repaired. - 
Firebou tested fer broken etaybelts and reported. - 
Telltale holes sad staybelte cleaned cut. 
Arch tubes cleaned ews sad turbined. 
Gretee aad grate rigging repaired. - 
seapect and repair cuperbenter damper inside of smoke bos. 
inpo. draft opplisaces jaside amoke ben. 
lomperet nosele tip and bridgr. - 
Bpiech plates la water tank emamined and repaired. - 
Cab and rensung beard expanined for levee belts, ere - 


Running boarde inspoted and repaired - 


Engine given thorough imapeetion. 


v 
APPROVED 


act Weme tm esrviro 


MISTRUCTIONS: Tolo reper: me Und tar ach 
ered te or tate serene -Aegan e be 


Reentry yA E ae 


This Form is Devoted to the Boller and its Appurtenances 


number of locomotives handled does not warrant special 
gangs for the various types of locomotives, the work is 
being taken care of by men regularly assigned to certain 
definite items of work. The same forms are being used, 
and the same practice is followed in giving the engine peri- 
odical and systematic repairs. 

By this system, the mechanical department officers of 
the Union Pacific believe that a considerable advance has 
been made toward solving some of the more important 
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problems on which depend the success of long locomotive 
runs. 

Periodical repairs to locomotives give an assurance 
of power that can be relied on to meet transportation re- 
quirements at a cost for up-keep that is 10 per cent below 
the former cost, and with a substantial increase in the 
number of hours that power is available for service. 


Machine for Locating Eccentrics on 


Axles 


By L. V. Mallory 
Gang Foreman, Missouri Pacific, Kansas City, Mo. 


A MACHINE for locating eccentrics on the axle before it 
is placed under the locomotive has been developed and 
successfully used in the Kansas City shops of the Missouri 
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A rectangular frame, open at one end, is made from }4-in. 
by 4-in. bar iron. At the open end a V-block is secured to 
the bottom of each leg which saddles over the journal of the 
axle to which the eccentrics are to be applied. On the 
upper side of each leg are secured two longitudinal guide 
bars which carry the rocker arm crossheads. These in tum 
carry the transverse guide rods on which are mounted the 
rocker arm and an indicator assembly consisting of an in- 
dicator and card holder. 

The rocker arm is made of light material, having at each 
end a slot of sufficient length for the movable pins to te 
adjusted to correspond to the valve rod pins and link block 
pins of various classes of engines on which the machine is to 
be used. For convenience, a scale is provided at the edz 
of these slots and a small indicator is located on a horizontal 
line through the center of each pin. 

On the under side of the frame are two transverse guide 
bars located so that the eccentrics will clear the one nearest 
to the axle. These guides carry, suspended between them. 
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Detail of Quarter-Post 
and Indicator 


Detail of Eccentric-Stop Rod 
Connection at Lower Rocker-Pin 


Machine in Position for Locating the Left Forward Eccentric on an Outside Admission Indirect Engine 


Pacific. By its use considerable time is saved in setting the 
valves of a Stevenson valve gear locomotive as it eliminates 
the necessity of locating dead centers and changing the keys 
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the longitudinal guide on which is hung the eccentric stop. 
A small screw jack, which may be mounted on small wheels 


or castors, supports the front end of the locater frame which 


Detai! of "V” Block 
and Axle 


Eccentric Locater for Locating Locomotive Eccentrics Correctly on the Axle Before the Wheels Are Replaced 


after the engine is assembled. The machine can be made with 
little expenditure in any railroad shop. The following is a 
detailed description of its construction and operation. 


facilitates leveling adjustments. There is a small spirit level 


over the jack on the frame. 
Above each of the V-blocks on the open end of the locater 
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frame is a quartering post. These posts are slotted to receive 
crank pin indicator points which are secured by winged set 
screws to suit any crank pin throw and, when the frame 
is level, the points lie in a vertical plane through the center 
of the axle. On one leg of the frame and immediately over 
the rail is secured the guide of the main rod angularity finder 
and telescope scale. This guide is parallel with the frame 
and extends a sufficient distance beyond the end of the frame 
to accommodate the length of any main rod. On it is carried 
the angularity finder from which is suspended a telescope 
scale reaching down to the rail. The guide is graduated, 
zero being at the center of the quartering posts. 

The drawings show the machine in position for locating 
the left forward eccentric of an indirect outside admission 
engine. Therefore, to avoid confusion, it will be assumed 
that this is the one to be located. First, place the wheels 
so that right crank pin is approximately at the top quarter. 
Place the locater frame in position with the closed end ahead 
of the wheels and the V-blocks resting on the journals. 
Level the locater frame with the jack. Find the distance 
between the centers of the front and back end main rod 
brasses and set the main rod angularity finder at the corre- 
sponding graduation on the finder guide. The next step is to 
find the distance the center of the crosshead pin is above or 
below the cylinder center line. Adjust the frame with the 
jack until a corresponding distance is recorded by the tele- 
scope scale. Roll the wheels slightly until the indicator 
point on the quartering post finds the center of the right crank 
pin, then block them securely in this position and bring the 
locater frame to a level position again. 

Now put the eccentric on the axle in such a manner that 
it can be moved without disturbing the position of the wheels. 
Put the proper valve event card in the indicator and set the 
pins in the rocker arm in the position to correspond to those 
of the valve rod and link block pins in the actual rocker 
arms of the engine. With the stop rod connection screw 
released, slide the rocker arm crossheads until their indicator 
points rest on the graduations corresponding to the link radius 
of the engine. Secure the rocker arm in this position with 
the wing screws located on the rocker arm crossheads. 

Turn the left forward eccentric on the axle until its thin- 
nest part is between the axle and the eccentric stop and fix 
it temporarily in this position by one of its set screws. Then 
bring the eccentric stop back against the eccentric and secure 
it to its guide with the wing set screw. 

With the connection screw still released, move the valve 
event indicator forward until it registers on the extreme for- 
ward valve travel mark of the indicator card. Then securely 
tighten the eccentric stop rod connection screw. This opera- 
tion connects the eccentric stop with the indicator. Now re- 
lease the eccentric stop on its guide and move it forward 
until the indicator registers on the lead line just ahead of the 
forward port mark, and again firmly clamp it to its guide. 
Release the left forward eccentric and bring it to rest on 
the eccentric stop, which is its correct location. Compare 
the keyway and order the key offset to suit. 

Leaving the machine set as above, slide the longitudinal 
guide and rocker arm assembly over in alinement with the 
left backward eccentric. This eccentric may now be located, 
it being necessary, however, to move it upward until it meets 
the eccentric stop. In some cases less lead is desired in the 
backup position. This is accomplished by merely releasing 
the locking screw and placing the indicator closer to the 
port mark on the card and resetting the set screw. 

Right side eccentrics are located by placing the left crank 
pin in the same position as now occupied by the right crank 
pin near the top quarter. The right crank pin, when in this 
position is on the forward dead center, hence the indicator 
must register near the back port mark and the right front 
eccentric moved upward to meet the stop and the right b 
eccentric downward to meet the stop. | 
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Locomotive Crosshead Puller 
By E. A. Miller 


pase who have experienced considerable trouble in 
cutting crossheads loose from the pistons will find the 
device shown in the illustration a time saver in doing this' 
job. It is simple in construction, easy to handle and in no 
way difficult to apply. 

The device consists of four parts which are made from axle 
steel. The detail A is the wedge which is driven in to pull 
the crosshead. It is a piece of steel tapered 5 in. in 16 in. 
Detail B is a steel block which is placed toward the rear 
end of the crosshead. It is flat on the side which bears 
against the wedge A, but is rounded in three places on the 
opposite side, two of which fit against the rounded end of the 
key slot in the crosshead. The recessed portion in the center 
is rounded to fit in the end of slot in the piston rod when 
the crosshead has been drawn loose from the rod. 

Detail C is a small block slightly shorter than the diameter 
of the piston rod at the slot where it is used. It is crescent 
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Effective Crosshead Pulier Adaptable to Enginehouse and Back 
Shops 


shaped on the end, the outer radius to fit the corresponding 
half-round end of the keyway in the piston rod, while the 
inner radius is the same as that on the rounded side of the 
key. A 1%-in. hole is drilled through this block and a %-in. 
groove is cut along both rounded surfaces at the upper end. 
This is for the purpose of receiving a % in. wire to hold 
the block in place. The wire extends to the outside of the 
crosshead ring and there goes through a %-in. by Y-in. 
steel plate which hooks over the end of the crosshead and 
prevents the crescent block from turning laterally. 

After setting up the device the crosshead barrel should 
always be heated slightly before using, as quicker results 
with less resultant damage to the puller will be obtained. 
When heating, it is advisable to protect the babbitt on the 
crosshead with sheets of asbestos so that it will not melt off. 
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Smith Multiplex Pressure Jack 


JACK that can be used in a 2-in. to 5-in. space and 
which has a lifting capacity from 25 to 100 tons 
has recently been designed by H. J. Smith, Phila- 
delphia, Pa., and is designated as the Smith multiplex 
pressure jack. It is especially adaptable to the railway 
field and has been used with success in pulling pistons, 
loosening tight bolts, removing engine truck brasses, chang- 
ing car and tender bearings and jacking-up equalizers when 
applying or removing driving, trailer and truck springs. 
The cross-section of the jack shown in the illustration will 
give a clear conception of the construction and principle 


Forcing a Piston Rod from the Crosshead with a Smith Multiplex 
Pressure Jack 


of the jack. It consists of a cylinder which is threaded 
for the pressure screw. The screw is drawn up against 
the longitudinal and transverse wedge which runs on roller 
bearings. The pressure is transmitted through the trans- 
verse wedge to the parts for which it is intended by means 
of suitable filler piece. 

The operation of the jack is simple and it can be easily 
handled by one man. If the workman is going to force a 
piston from the crosshead, the jack is first placed in the 
wrist pin hole with the transverse wedge pointed toward the 
end of the piston rod. The pressure screw is run back by 
hand which also pulls back the longitudinal wedge. Before 
applying the pressure a final check should be given to see 
that the male and female filler piece is properly in place 
between the end of the piston and the transverse wedge. 
As the pressure is exerted on the longitudinal and trans- 


verse wedges the jack cylinder tightens in the wrist pin hole 
against the wedge shaped filler piece which is placed around 
the end of the jack. 

In testing one of the jacks one man with a 19-in. bar 
is said to have lifted 81,000 1b., with a 4-ft. bar, 172,100 
lb. and with a 6-ft. bar, 200,000 lb., or the limit of the 
testing machine. The capacity of the jacks is determined 
by the amount of taper in the wedges and the pitch of the 
threads on the pressure screw. The spring rigging and 
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1—Jack cylinder; 2—Pressure screw; 3—Longitudinal wedge; 4—Transverse 
wedge; 5 and 6—Filler pieces; 8—Liner pieces; 9—Roller bearings; 10— 
Roller frame. 


Cross-section View Showing the Construction and Principle of the 
Jack 


journal jacks are made in three different sizes. The spring 
rigging jack is 4 in. over all, which means that it can be 
used in a 4-in. space, lifting 50 tons. The car and locomo- 
tive jacks are 534 in. over all and are furnished with filler 
blocks so that they can be used for all sizes of car wheels 
and journal boxes when removing journal brasses. There 
are six sizes of jacks ranging from 50 to 100 tons in 
capacity and weighing from 55 lb. to 100 lb. They vary 
only 2 in. in length, the smaller size being 21 in. long and 
the larger size 23 in. long. 
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Staybolt Attachment for the Hartness Flat Turret Lathe 


HE staybolt attachment shown in the ilustration has 
been developed by the Jones & Lamson Machine 
Company, Springfield, Vt., in order to simplify the 


turning and threading of staybolts, particularly the button- 
head radial type where the use of both straight and taper 
threads complicates this operation. 

This attachment provides a method for mounting on the 


Staybolt Attachment for Simplifying the Turning and Threading 
of Staybolts 


turret of the Hartness flat turret lathe a long extension tool 
plate. On this are fixed tool holders carrying two automatic 
die heads. At the side of the tool plate is a rigid bar which 


carries two turning and centering tools. These may be 
drawn down into position to take turning cuts and then 
thrown back out of the way so the thread dies may be used. 

The tool plate is made of steel and is amply proportioned 
to give sufficient strength. The die heads are the standard 
Hartness automatic die heads. They may be set in the 
proper lead relationship by setting them down onto a master 
staybolt of correct pitch relationship. The front die head. 
may be arranged to cut either straight or tapered threads. 
A graduated dial attached to the templet may be set to cut 
threads either straight or at any desired taper. 

The two turners are made of steel castings and are said 
to be rigid enough so that it is possible to take skimming 
cuts over the bolt using the coarsest feed on the machine. 
This whole attachment may be taken from the turret by re- 
moving four or five bolts, which leaves the machine free for. 
its regular work. E | 

It is easy to operate. The staybolt is placed in the chuck 
-1, and is centered in cup B. The cup is then thrown back 
out of the way by means of the arm C. Spherical seat jaws 
make it possible to chuck the square head no matter how 
irregular the forging. 

The next operation is to engage the feed and turn the two 
ends simultaneously with the rear turner D and forward, 
turner E. The forward turner will cut either straight or 
taper. The neck of the staybolt is cut with the tool F, after 
which the turning tools are thrown back out of the way. 

The thread dies are engaged and the two ends of the bolt 
are threaded at the same time. The foreward die G will 
cut either straight or taper treads. The taper is generated 
by the use of the template H. | 


Cutting Torches with Mixing Chamber in the Handle 


HE Purox Company, Denver, Colorado, has recently 
put on the market two styles of cutting torches which 
embody several interesting features. These torches, 


designated as styles E and F, will operate efficiently on 


the high-pressure oxygen flow. The drop forged front head, 
the tubes and the drop forged mixing chamber are made 
from Tobin bronze. The lever-latch, pawls, screws and 
valve parts are made from stainless steel. 


Style F Purox Cutting Torch Weighing 60 Oz. and Having a Cutting Capacity of 24 In. 


oxygen, in combination with acetylene, hydrogen, or other 
combustible gases, and can be used for welding, as well as 
for cutting. The transformation to a welding torch is 


effected by means of a welding tip adapter, which cuts off pre-heating flame, and an easily operated, well balanced 


One of the special features of design is the location of 
the mixer at the front of the handle, remote from the heat 
at the tip, which insures safety in operation, constancy of 
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torch. The front end tubes can be easily removed, which 
permits the use of special tubes of any required length and 
also the use of 45-deg., 60-deg., 75-deg., or 90-deg. head 
angles. The front end can be changed merely by unscrew- 
ing two nuts at the juncture of the handle and the front end. 
The mixer can also be changed quickly and easily in the 
same manner, to accommodate changes from oxy-acetylene 
to oxy-hydrogen or any other oxygen fuel combination. 

Repairs to these torches can be easily made in the field 
by ordinary mechanics as they are assembled in units. As 
an example, the high pressure spring valve controlling the 
oxygen flow, together with its seat, can be removed and 
replaced as a unit with a tested spare part. It is equipped 
with a small diameter valve stem which tends to reduce the 
friction of movement and thereby permits an unobstructed 
gas flow. The small diameter allows effective packing 
against gas leakage. It is thoroughly protected against 
external strains, however, by a large diameter protecting cap 
which also acts as a housing for the valve spring. 

The cutting oxygen lever is placed on the lower side of 
the torch handle so that it can be conveniently operated by 
the first and second fingers. It is provided with a latch 
which locks the valve depressed to any desired extent thus 
relieving the strain upon the operator. Merely touching 
this latch releases the lever immediately and stops the high 
pressure flow. An adjustment screw compensates for the 
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lost motion. This construction gives positive operation. 

The oxygen and fuel tubes in the handle are silver- 
soldered into the forging at the front end of the handle. 
The handle tube is merely a sheath and cap, through which 
the oxygen and fuel connections are screwed with straight 
threads to their tubes in the handle. ‘The strain involved 
in connecting or disconnecting hoses is, therefore, not trans- 
mitted to the tubes and connecting parts but is taken through 
the locking device and the handle itself. To remove the 
fuel connections it is merely necessary to unscrew the lock. 
The high pressure oxygen valve, mixing chamber, and flame- 
oxygen valve are contained in a single drop-forged part, 
which greatly simplifies both assembly and repair. 

The flame-oxygen needle valve is provided with a round 
knurled wheel which is always under the operator’s thumb, 
so that both the cutting oxygen and the flame are completely 
under the control of one hand, with the torch held in a 
natural position. The hose connections on these torches are 
on a horizontal plane instead of a vertical one, which re- 
duces the drag of the hose on the operator’s hand. The 
head is constructed with a female thread so that it is not 
easily damaged when the tip is not in place, the tip’s 
retaining-nut having a male thread. 

Styles E and F are 20 in. and 25 in. long, weight 46 oz. 
and 60 oz. and have a cutting capacity of 6 in. and 24 in. 


respectively. 


Band Saw Which Cuts Solid Bars and Tubing at High Speed 


HE Henry G. Thompson & Son Company, New Haven, 
Conn. has developed a cutting-off machine of the 
horizontal band say type which is to be known by the 

trade name of Milband. It has several features not before 
applied to band saws for cutting metal, and is designed to 
cut stock of all sizes and shapes up to six inches. 

A swinging frame carrying the band wheels is counter- 
balanced, so that there is no tendency for the saw to dig in 
because of soft spots or thin sections. The positive feeding 


Metal-Cutting Machine Which Cuts at High Speed Material 
Ranging from Thin Tubing to Solid Bars of Annealed High 
Speed Steel and Monel Metal 


movement is gear driven through a rack and pinion; is rigidly 
controlled, and the time of making a cut depends on the 
rate of feed for which the machine is set, which, of course, 
is determined by the size and nature of material being cut. 
By reason of this feature the same band saw blade, with five 
teeth per inch, cuts thin walled tubing with the same con- 


tinuity of movements and rapidity as it cuts bar stock. 
There are six changes of feed speed, all controlled by a 
small crank lever to be seen in the front of the machine. An 
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End View of the Milband Metal Cutting-off Machine Showing 
Chain Drive and Speed Control Lever 


instruction plate permanently attached to the machine shows 
the correct feed setting for each grade of material and size 
of bar. As the machine is designed to cut anything from 
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thin tubing to solid bars of annealed high speed steel and 
Monel metal, a multi-speed countershaft is provided to 
change the lineal speed of the band in accordance with the 
nature of the material being cut. The feed and speed settings 
for all kinds of material and for various sizes of bar stock, 
by inches, from one to six, are shown on the instruction 
plate. | 

The main drive is through bevel and miter gears, having 
a reduction of 4 to 1 to the lower band wheel. From the 
first shaft power is taken off by chain and sprocket to drive 
the bank of spur gears, which, through the sliding key, con- 
trolled by the feed lever, determines the rate of feed for any 
given material. A second chain and sprocket drives a small 
centrifugal pump that supplies lubricant to the cut from a 
settling tank within the base of the machine. 

The work holding vise is double and the jaws are inde- 
pendently controlled, so that the material to be cut is held 
firmly on both sides of the kerf. This feature permits the 
cutting of discs or slabs as thin as 14 in. without endanger- 
ing the saw band or allowing the cut to creep sidewise. The 
band is guided both before and behind the cut by two pairs 
of hardened steel rollers mounted on ball bearings. 

The feed is engaged and released by means of a puil-rod 
that terminates in a knob beside the feed control lever. When 
starting a cut, the operator pulls down the arm until the saw 


RAILWAY MECHANICAL ENGINEER 


701 


contacts with the work and then engages the feed clutch. The 
saw then cuts through the material at a continuous, definite 
rate established by the particular feed gears then in mesh, 
until the piece is cut off, when the feed disengages itself. 

A special blade, produced by the manufacturer, is used. 
The band is 12 ft. 11 in. long, 34 in. wide, and .031 in. 
thick. The teeth are pitched five to the inch and are set to 
make a kerf .050 in. wide. The idle band wheel runs on 
ball bearings and is supported by a screw operated sliding 
block that is adjustable for the purpose of maintaining the 
tension on the band. The band is guarded on the idle side 
and around both wheels by a rigid aluminum guard that 
protects the operator from injury. A band can easily be 
changed by the operator without assistance. 

The machine is designed to be driven by a 2-in. belt from 
an overhead countershaft, but if desired, a direct connected 
motor can be substituted. The motor bracket bolts to the 
rear of the base and a silent chain and sprocket are sub- 
stituted for the belt and pulley. A variable speed motor 
can be used and the speed of the band determined from the 
control box, or changeable reduction gearing may be used 
in connection with a uniform speed motor. The machine 
requires about 2 h.p. to drive it. The floor space occupied 
by the belt driven machine is 6 ft. by 3 ft. 8 in., approxi- 
mately 22 sq. ft., and weighs 1,050 lb. 


Four Speed Production Lathe 


A LATHE adapted for straight, taper and form turning, 
straight and bevel facing, recessing and straight and 
form boring has recently been added to its line of 
machine tools by the Reed-Prentice Company, Worcester, 
Mass. Its rugged construction permits a series of heavy 
on to be taken at one time, both with the front and rear 
tools. 
The headstock is of box construction arranged with four 


Reed-Prentice Lathe Arranged for a Herringbone Gear Connected 
Motor Drive 


spindle speeds which are obtained through sliding gears 
positioned through crank handles conveniently located on 
the front of the headstock. The drive is through a disc 
clutch and brake located at the rear of the head and operated 
by a hand lever at the front of the headstock. This arrange- 


ment of levers provides for simple manipulation, while the 
disc clutch and brake give instantaneous starting and 
stopping. 

The headstock can be furnished with either belt or motor 
drive. The illustration shows it arranged for herring-bone 
gear connected motor drive with all gears running on ball 
bearings. The motors used range from 5 hp. to 20 hp., de- 
pending upon the class of work. 

All of the headstock gears are of hardened steel and the 
driving gears to the spindle are of the herring-bone type to 
provide a smooth power transmission. All of the gear shafts 
in the headstock, with the exception of the spindle, run in 
ball bearings, while the spindle journals are hardened and 
ground and run in bronze bearings. 

The cam tailstock provides for quick withdrawal of the 
tail center as well as a fine adjustment of the center in the 
work, This provides for quick loading, and a hand clamp 
locks the tail spindle when the machine is in operation. 

The carriage is extra heavy throughout, and the carriage 
bridge is supported on a right angle bearing inside of the 
bed, directly under the front tool holder. The apron is 
arranged with independent power longitudinal and cross 
feeds, either of which may be engaged separately. Both the 
longitudinal and cross feeds are automatically operated and 
tripped in both directions, the direction of the feed being de- 
termined by the position of the hand lever projecting from 
the front of the apron. The changing from longitudinal 
to cross feed, and vice versa, is obtained by a pull gear con- 
trolled from a handle protruding from the front of the apron. 
The operation of the automatic trips is simple and depend- 
able, and with the use of positive bed and cross stops, very 
accurate positioning of the tools may be obtained. 

Both the rack pinion and cross feed hand wheels are large 
in diameter, while the latter is arranged with a large 
micrometer dial. 

The feed box regularly furnished gives four feeds, and 
by compounding the standard gears constituting the end 
works, three additional feeds may be obtained. The 


changing of the feed in the gear box is accomplished through 
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sliding hardened steel gears operated by a crank handle at 
the front of the box. 

The facing and chamfering operations are obtained 
through the use of a Reed-Prentice patented back arm attach- 
- ment provided with sensitive worm adjustment for the rela- 
tioning of the tools to the work. This attachment is sturdy 
` in construction, and has a long angular support bearing on 
_ the lower part of the bed. 

The entire headstock is lubricated through a splash sys- 


tem, and the sight feed oiler shows the level of the oil at all 
times. All apron bearings are oiled from pipe connections 
to an oiler at the top of the carriage, while the feed box bear- 
ings are lubricated from pipe connections to the top of the 
box. Other bearings are arranged with oil cups conveniently 
located. 

Various sizes and types of tool holders and drivers can be 
furnished to suit the large variety of work for which the 
machine is adapted. 


The Street Locomotive Starter 


developed by Clement F. Street, Greenwich, Conn., 
which is the result of four years of experimental 
- work, during which time nine machines were built and 
tested. Referring to Fig. 1, the device consists essentially 
of two cylinders which are arranged parallel to each other, 
with their pistons and connecting rods. The outer end of 
each connecting rod is secured by a pin to a pair of swing- 
ing arms carried on the axle. Between each pair of swing- 


i A LOCOMOTIVE starting deviœ has recently been de- 


n 


N<------y 


y 31 


directly in the piston which makes possible a short, light 
construction. Owing to the use of this trunk type of cylinder, 
only one valve is used and this is placed in the rear cylinder 
head. This is of the plain piston type. It is thrown by 
steam pressure and has no mechanical connection with other 
movable parts of the starter. A nest of flat circular springs 
in the valve chest head furnishes a cushion for the valve to 
strike against at each end of its stroke. 

The novel feature of the motor is the method of coupling 
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Fig. i—Drawing Showing the Arrangement of the Cylinders and Piston Rods 


ing arms is a ratchet wheel pressed and keyed to the axle, 
and a ratchet is pivoted to each pair of arms, as shown in 
Fig. 2. This ratchet is held out of contact with the ratchet 
wheel by a spring. The cylinder casting has two bearings 
formed on the front end, outside of the arms, to carry the 
weight of the front end of the starter. The back end is 
carried by means of a flexible support to the truck frame. 
This method of carrying the cylinders is similar to that used 
in supporting street railway motors. 

Steam is admitted to one end of the cylinders only and 
consequently the back end of the connecting rod is pivoted 


together the two pistons by a cross lever pivoted to the 
cylinder casting, so that when one piston is driven forward 
by the steam pressure it pulls the other piston back. The 
stroke of the piston when working is about 8 inches. Just 
before the piston reaches the outer end of its power stroke, 
it uncovers a port in the cylinder and admits steam 

the valve chest head to one end of the valve which reverses 
its position. This cylinder is thereby opened to the exhaust 
and steam is admitted to the other cylinder. This operation 
is continuous as long as there is steam pressure in the valve 
chamber. 
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The two cylinders with the valve, their pistons and cross 
lever connection make an operative machine which will run 
with the connecting rods disconnected. ‘The cross connec- 
tion between the piston, with the absence of cranks and fly 
wheels, eliminates the need for a governor as the motor can- 


-= a 


— NL 
C i D - 
LA 


Fig. 2—Drawing Showing the Lever Connections from the Piston 
Rods to the Ratchet Wheel on the Trailer Axle 


not run beyond a speed of 150 strokes per min. Owing to 
the absence of cranks, the pistons must .be reversed at the 
end of their stroke by a steam cushion and a balancing speed 
is reached when the time required for stopping the pistons 
and starting them in the opposite direction, after the valve 
has been reversed, becomes equal to the time required for 
their long travel between port openings. An increase in 
the weight of the moving parts would reduce this maximum 
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Fig. 3—Curve Showing the Relation Between Strokes and Speed 


speed and a reduction in their weight would increase it 
somewhat. i 

Fig. 3 shows the results of a series of tests made to deter- 
mine the maximum speed at which the locomotive could be 
run with the greatest number of working strokes of the 
starter. It was found that after six miles per hour the num- 
ber of strokes began to decrease. This feature in the starter’s 
operation shows that its greatest service is performed at 
slow speeds and it can be automatically cut off at six miles 
per hour. 

The ratchets are normally held out of contact with the 
ratchet wheel by springs. Steam pressure, when admitted 
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to the cylinder, is also admitted to a small cylinder above 
the ratchet for that cylinder and forces it down in contact 
with the wheel. It remains in this position as long as there 
is pressure in the main cylinder. When the pressure in the 
main cylinder is reduced to exhaust, the pressure is also 
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reduced in the ratchet cylinder and the spring lifts the ratchet 
clear of the wheel. The machine is thus always ready for 


action, with no preliminary throwing of clutches or shifting 


A Front View of the Locomotive Starter Attached to a Stationary 
Boiler for Testing Purposes 


of gears. When the steam pressure is cut off from the starter 
the parts come to rest in whatever position they may be in, 
except that the ratchet spring will lift the ratchet clear of 


704 RAILWAY MECHANICAL . ENGINEER 


the ratchet wheel, and they are ready to resume operation as 
soon as the steam is turned on again. 

All of the parts of the locomotive starter are easy of 
access and may be inspected without removing the device 
from the locomotive. The valve chest heads may be taken 
off and the valve removed without disconnecting the steam 
or exhaust pipes or disturbing any other part of the starter. 
In order to inspect or remove the ratchet and its attachment 
the locomotive can be run over a roundhouse pit and the 


A Rear View of the Locomotive Starter While Undergoing Tests 


back end of the machine lowered until it hangs entirely on 
the axle. In this position the front cover can be removed 
and all of the parts on the axle exposed. The support for 
the back end of the starter is made with a removable section 
which can be taken out in case it is desired to lower the 
back end. 

The work to be done by the ratchet is heavier than that 
which is usually required of such a device, but there are 
at present in use machines which have ratchets that carry 


An Automatic Lathe 


N automatic lathe with multiple tooling for performing 
turning and facing operations has been placed on the 
market under the trade name “Duomatic” by the 

Lodge & Shipley Machine Tool Company, Cincinnati, Ohio. 
This machine is adapted for the quantity production of 
lathe work, whether held between centers, on an arbor, or in 
suitable fixtures. The cycle of operation is completely auto- 
matic, including the control of diameters and the lengths 
on the work. The proper dimensions are obtained by means 
of positive metal-to-metal stops which insure a high degree 
of accuracy. 


As its name implies, the Duomatic is dual in character, 
having two carriages equipped with tool slides. Each of 
these units has an independent power quick forward and 
return traverse, as well as a power feed to both the carriage 
and the tool slide. As a result, both carriages can be used 
simultaneously, or, as is usually the case, one carriage with 
its tool slide can be utilized in a turning operation, while 
the other is being used in a facing and fileting operation. 
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loads almost as heavy. In many cases these are running 
constantly, while the starter is run only for short periods. 
The ratchet wheel is fitted with a series of coiled springs 
which cushion the action of the ratchet when it comes in 
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Drawing Showing the Application of the Starter to a Locomotive 


contact with the wheel. The life of both the ratchet and 
wheel will depend largely on the material from which they 
are made, and both are designed so that they can be made 
of a high grade of forged steel. 

The construction of the control mechanism has been 
simplified by the use of the smallest possible number of 
parts. It consists of an engineman’s foot valve which 
operates the throttle. As long as the engineman’s foot is on 
this valve the throttle remains open and when the foot valve 
is released the throttle closes automatically. If desirable, 
a small air pump which has been designed for this purpose 
can be applied for closing the foot valve when the starter 
has reached a predetermined speed. 


with Two Carriages 


The dual construction, combined with the simple method of 
adjusting for the various functions, makes the machine 


LODCE & SHIPLEY CINGINNATI OHIO US A 


a PA me a as 
EN o RA AAS A 


Automatic Lathe Having Two Carriages Equipped with Tool Slides 
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adaptable for a variety of work without the use of special 
attachments or parts. The rotation of the feed screw gives 
the cross movement to the tool slide and the longitudinal 
movement to the carriage. An adjustable threaded microme- 
ter sleeve arrests the movement of the cross slide to fix the 
diameters of the work and the adjustment of a pair of nuts 
on a threaded stop bar limits the movement of the carriage 
in either direction. 

The single pulley drive with its multiple plate clutch is 
said to transmit unusual power to the main spindle of the 
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headstock. The shafts: carrying the gears of this drive are 
mounted in ball bearings. The bed, carriages and tool slides 
are designed to take the cutting strains without vibration 
and chatter, thus increasing the life of the cutting tools. 
Hardened alloy steel parts have been used liberally to obtain 
a substantial construction and large bearing surfaces on the 
carriages and tool slides insure long life and relative freedom 
from adjustment. The headstock and the clutch mechanism, 
as well as the feed and power traverse mechanism, are 
enclosed and automatically lubricated. 


Portable Power Driven Bending Machine 


POWER driven bending machine for handling pipe. 

reinforcement bars, square bars, round bars, angles, 

channels and tees has recently been placed on the 
market by the Wallace Supplies Manufacturing Company, 
Chicago. It covers a wide range of work and at the same 
time is sufficiently light to make it reasonably easy to trans- 
port by means of a truck from one job to another. 

The machine operates in both directions, and is, therefore, 
suitable for making both right-hand and left-hand bends in 
reinforcement bars, which is a decided advantage in the 
bending of material of this kind. This, however, applies 
only to bars, as pipes, angles, channels, tees, etc., on account 
of the tool equipment necessary for. bending such shapes, 
can be bent only to the one hand and in order to get a re- 
verse bend the material has to be removed and reinserted 
from the opposite end. | 

It is equipped with a form for making a 90 deg. bend in 


Portable Power Driven Bending Machine Which Handies a Wide 
Range of Work 


a 4-in. diameter pipe, but more than 90 deg. bends can be 
obtained either by resetting the material in the form and 
putting it through repeated operations, or by having the ma- 
chine equipped with a special form to suit the number of 
degrees of bend wanted. 

The form is secured to the head of the machine and, there- 
fore, becomes a rotating member in its operation. One end 
of the pipe to be bent is clamped to the form, which is ac- 
complished by the use.of an eccentric lever, which has its 
bearing against a floating block shaped to fit the pipe. This 
admits of easily slipping the pipe out of the clamp when the 
bend has been completed. In the case of a reverse bend, 
the fulcrum pin with the knurled top, which secures the 
eccentric to the clamp, is taken out in order to remove the 
finished S bend. 

Forms can be furnished according to the specifications to 


make bends of any number of degrees to any radius, from a 
minimum of a 4-in. radius in pipe as small as 114-in. iron 
pipe size, to a maximum of 24-in. radius in pipe as large 
as 4-in. iron pipe size. It is also possible to increase the 
radius to 36 in. by altering the patterns with special attach- 
ments. , 
A floating follower bar is interposed between the form and 
the back pressure rollers to support the walls of the pipe at 
the point of bending and to prevent the flattening of the 
pipe by any direct pressure of the rollers against the wall of 
the pipe. The follower bar is accurately grooved to fit the 
pipe. The back pressure rollers are held in position by pins 
with extended knurled ends, which allows the rollers to be 
easily removed for the purpose of quickly changing over to 
another type of roller for special jobs when necessary. 
The back pressure rollers are mounted on a movable 


_ bracket in a tapered extension slide, and can be easily moved 


backward and forward within a range of 24 in. to make 
them quickly adjustable to suit forms of various sizes of 
follower bars, or other tool equipment that may be needed 
for the bending of angles, tees, channels or special sections. 

In addition to the screw adjustment, the adjusting screw 
nut, in which the adjusting screw operates, is fitted with two 
pins. The tapered slide is arranged with a series of holes 
so that the entire adjusting screw mechanism can be quickly 
moved backward and forward, and at the same time permit 
the placing of the nut as closely to the bracket as possible 
in order that it may be held rigidly. 

At approximately the center of the main worm gear will 
be noticed a movable stop block, held in position by two set 
screws. This block serves as a knock-out for the clutch 
mechanism and can be set at any predetermined point on 
the flange of the large worm gear automatically to stop the 
machine to correspond with the number of degrees of bend 
that may be required. For the bending of pipes 21⁄4 in. 
in diameter and under, the machine should be operated di- 
rectly through the regular worm gear, which develops 
enough power to bend up to this size of pipe, but if pipes 
over 21 in. and up to and including 4-in. iron pipe size 
are to be bent, the work should be done through the back 
gears with which this machine is equipped. The lever for 
throwing the back gears into service is shown at the right 
of the machine. Under the direct drive through the worm 
gear the head revolves at a speed of 41% r.p.m., while when 
operating through the back gears the speed is reduced to 
1% r.p.m. 

The machine can be operated forward or reverse, and also 
stopped at any point hy means of a lever which operates the 
clutch fingers of the double cone clutch mechanism. Thor- 
ough lubrication is effected by oil tubes leading to all im- 
portant bearings. The worm and worm gear are enclosed so 
that they will run in gear grease. The floor area required 
is about 61 ft. by 6 ft., and the height of the machine from 
the top of the floor to the top of the table is about 26 in., 
while the height over all is approximately 36 in. 
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A Universal Hollow Hexagon Turret Lathe of High Capacity 


HE Warner & Swasey Company, Cleveland, Ohio, have 

recently placed on the market what is known as its 

No. 1-A universal hollow hexagon turret lathe. While 
similar in general type to the No. 2-A and 3-A turret lathes, 
this machine incorporates many improved features. It has 
a new design of all-steel geared head, an increased number 
and range of feeds, a quick method of changing feeds in 
the aprons of the carriages, a new patented turret binding 
mechanism, and new tooling. 

The machine equipped for bar work is shown in the 
illustration. Its capacity through the automatic chuck collet 
is 214 in. for round bars, with a maximum turning length of 
26 in. The machine may also be equipped with a 12-in. 
chuck, giving a maximum swing over the carriage of 1334 in. 
and over the ways of 1634 in. 

The machine is designed with the changes of feeds located 
in the aprons, eliminating unnecessary effort. The gears in 
the head are controlled by easily operated levers, reached 
conveniently from the position of the operator. The power 
rapid traverse greatly reduces the fatigue attending the 
hand movement of the loaded turret. 

The head of the machine is cast integral with the bed 


Warner & Swasey Universal Turret Lathe Equipped for Bar Work 


which assures the rigidity of this member. The gears shown 
in one of the illustrations are substantial in proportions, are 
made of heat-treated steel and operate in an oil bath. The 
system of gearing provides 12 spindle speeds, both forward 
and reverse, running from 20 r.p.m. to 477 r.p.m. The 
wide selection of speeds is particularly useful where large 
and small diameters are to be turned, bored, or threaded on 
the same piece. Starting, stopping, and reversing the ma- 
chine is accomplished through a double friction clutch on 
the back shaft of the machine. 

Provision has been made for two arrangements of the 
motor drive. A motor may be mounted on the head end 
leg, and connected by a belt with the single pulley drive. 
This arrangement is furnished standard where the coun- 
tershaft is omitted. Where it is required to keep within 
the floor space occupied by the machine itself, the motor 
may be mounted on the plate on the head of the machine and 
connected by a chain with the driving pulley. 

The hollow hexagon turret is used, with broad faces to 
which tools and holders are bolted from the inside. This 
form of turret assures solid support for the tooling, and per- 
mits the use of heavy multiple cutting tools, taking several 
cuts at the same time. To assure accuracy of alinement, the 
faces of the turret are faced and bored by tools held in the 


spindle of the machine itself, after final installation of the 
turret. 

To secure rigidity of the turret under the increased feed 
pressure encountered in this machine, a unique patented 
binding mechanism has been designed. As shown in the 
illustration, it consists of a two-part collar with a groove 
of tapered section which embraces a tapered flange on the 
bottom of the turret and a tapered flange on the turret seat. 
By means of right- and left-hand screws, manipulated by a 
lever, the two halves of this collar are pulled together and 


Turning Head with Overhead Pilot Bar 


the turret bound tightly to its seat. 
the turret lockbolt. 

The turret is equipped with 16 feeds, 8 of which are 
readily obtained by two levers located in the saddle apron 
itself. An additional lever operates a change gear located in 
the gear box at the head end of the machine, thereby mak- 
ing available a selection of 16 feeds from .0045 in. to .120 
in. per revolution of the spindle. The location of the feed 


The same lever operates 


Construction of the Turret Binding Mechanism 


changes in the saddle apron substantially reduces the time of 
changing. A rapid power traverse has been provided for 
moving the turret to and from the working position in order 
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to lessen the operating effort. It can not be engaged while 
the turret is under feed and will automatically disengage 
as the turret reaches the end of the bed. 

The side carriage is mounted on the front vee, and does 
not extend across the ways. It is gibbed to a lower dove- 
tailed bearing on the front of the bed. This construction 
gives a firm support to the side carriage and provides a 
valuable clearance. The swing over the end of the cross 
slide dovetail ways is 1334 in., and over the carriage the 
swing is 16 in. The entire side carriage may be moved 
to the left past the chuck and out of the way of the turret 
saddle when not in use. This gives a maximum swing over 
the ways of the bed of 1634 in. The square turret is 
mounted on the side carriage and will hold four or more 
tools. It is indexed without being lifted from its seat, and 
may be clamped in any position by a quarter turn of the 
binder head. 

Sixteen longitudinal and 16 cross feeds are provided for 
the side carriage, which may be operated independently of 
the turret carriage. With this wide range of feeds peripheral 
turning, cross facing, or recessing operations may be per- 
formed by the square turret tools at the correct feed, while 
the hexagon turret is engaged in drilling, boring or tuming 
cuts at the proper feed. The cross travel of the square 
turret is 814 in. The longitudinal travel of the side car- 
riage is 2234 in., which may be extended to a maximum 
of 3014 in. by removing two of the dogs on the stop roll. 

The standard equipment for both bar and chucking work 
is complete and flexible, so that it may be adapted to a 
wide range of production requirements without the use of 
special tools. An overhead piloted turning tool is a standard 
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accessory of this machine, The pilot bar is held adjustably 
in the body of the turning head, and enters a corresponding 
bushing adjustably mounted on the head of the machine. 
The design compensates for the loss of a center pilot bar 


Heat Treated Steel Gears Operate in an Oli Bath in the Head of 
the Machine : E 


when the latter can not be used, and greatly increases the 
rigidity of the machine and tools on extremely heavy work 
where both center and overhead pilots may be employed. 


Reverse Die Head for Cutting Taper Threads on Crown Bolts 


HE Landis Machine Company, Waynesboro, Penna., 
has placed on the market a reverse taper die head fer 
cutting tapered threads on crown bolts from the big 
end to the small end. When cutting these threads the usual 


Reverse Taper Die Head for Cutting Threads on Crown Bolts, 
Threading from the Large to the Small End 


practice is to thread from the small end to the large end. 
This usually causes the nicking of the body of the bolt, which 


makes the bolt unfit for service, or at least creates a ten- 
dency for the bolt to break at the place where it is nicked 
during the threading operation. The Landis die head was 
designed to overcome this condition. 

Another important feature is that the square on the end of 
the crown bolt does not have to be true with the body for the 
die head grips the body of the bolt. The die head is fur- 
nished in the 114-in. size only. Its diameter is 117% in. 
and its length is 7 5/16 in. The maximum diameter of the 
bolt which can be threaded is 17% in., while the maximum 
taper of thread is 2 in. per foot. The head can be applied 
to any Landis threading machine having a capacity of 11% 
in. or more. The machine must be equipped with a lead 
screw attachment to insure a thread of perfect form and 
correct lead. A special carriage front or trip rod brackets 
will be required to accommodate the two trip rods which are 
supplied with the head. 

The die head is operated by two trip rods attached to the 
carriage in front of the machine. These rods are fitted with 
adjustable nuts which engage the lugs of the yoke ring. The 
lugs are located diametrically opposite each other. The ad- 
justable nuts are placed in contact with the lugs on the yoke 
ring when the work is about to enter the die head. As the 
work advances, the yoke ring is pushed back, taking with 
it the operating ring to which the cam shoes are attached. 
The cams are designed so that, as the cam shoes slide over 
the cams, the die head is closed gradually to correspond to 
the taper of the thread. A set of cams is required for each 
thread taper. 

The travel of the cam shoes must equal the length of the 
thread. The die head opens when the crest of the cam shoe 
passes the crest of the cam. Stop screws are provided to 
limit the opening of the head which is automatically brought 
to the threading position as the carriage is withdrawn from 
the work. 
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Electric Brazer for Band Saw Blades 


HE Oliver Machinery Company, . Grand Rapids, 
Mich., has recently put on the market a device for 
brazing band saws which utilizes the electric heat of 

resistances for melting down the soldering metal. This 
eliminates any open flame, the danger of fire, and the for- 
mation of scale on the saw blade is prevented by a sensitive 
control of the heat. The device comprises a transformer 
of which the main coil is connected to a power or light cir- 
cuit through a switch, and a secondary coil which serves as 
a stay for both saw ends. The saw ends are bevelled to 
about 14 in. to % in. Then a strip of 14-in. to 34-in. silver 
solder is laid between them and the apparatus is started by 
turning the switch. After some seconds the brazed seam 
will glow and melt down the brazing metal. Besides the 
zero position the switch has three further steps. By every 
step certain windings of the secondary coil are switched in 
and off thus causing a stronger or a less intense heat. The 
switch can be regulated both backward and forward thus 
permitting of regulating the heat conduction during the 
melting period. After this, the brazing metal is distributed 
on both sides by means of a borax flux so as to obtain a tight 
connection and a clean brazed seam without any scale which 
is a desirable feature. 

By means of the hawkbill, both saw ends to be brazed are 
firmly pressed together for some seconds after the brazing 
metal has been melted down, but this should only be done 
after the current has been switched off. There is no anneal- 
ing of the saw blade. Too great hardness of the steel is 
prevented by again switching on the electric current. 


The brazing process can be easily supervised by the work- 
man, as no flames or dangerous temperatures are produced 
and damage to the apparatus by wrong attendance is ex- 


Oliver Electric Brazer Which Can Be Used by Unskilled Workmen 


cluded. It requires from six to twelve amperes for blades up 
to a width of two inches so that it can be connected to every 
alternating current feeder. 


Industrial Electric Furnace with Perforated Muffle Plates 


NEW industrial hearth-type electric furnace for 
operation up to 1,850 deg. F. has been recently per- 
fected by the Westinghouse Electric and Manufac- 
turing Company, Pittsburgh, Pa. These furnaces, which 
are known as type B, are made with hearth sizes ranging 


Electric Furnace Equipped with an Automatic Temperature Control 


from 4 in. wide and 10% in. deep to 12 in. wide and 36 in. 
deep and are particularly well suited for such operations 
as annealing, hardening, tempering, normalizing, carboniz- 
ing and case hardening. Automatic temperature control 
makes it possible to duplicate heating conditions as often 
as is necessary. 

One of the distinctive features of this furnace is that 
the muffle plates, which completely enclose the heating cham- 
ber, are perforated so that heat is radiated directly from 
the heating element to the charge. This unusual construction 
permits a higher temperature in the heating chamber without 
undue deterioration of the heating elements. These elements, 
which consist of S-bend coils of nickel-chromium wire. are 
placed on all four sides of the heating chamber and are 
supported and alined by molded studs on the muffle plates. 

The door of the furnace is suspended by a chain from one 
point, which, being always on the circumference of an ar 
at the end of the operating handle, maintains a position 
directly over the center of the door when it is opened or 
closed. This method of operation prevents the door from 
sticking or jamming in its guides. Pieces of angle iron 
bolted to the guides are so adjusted that the door is held 
closely against the front casting when closed but can move 
easily when being opened. 

The insulation of the furnace is arranged so that the 
muffle plates do not carry any of the weight. Standard in- 
sulating bricks next to the shell are supported by the high 
temperature insulation, which is in the form of slabs. In 
this way, the muffles are relieved of the weight of the 
insulation. 

The furnace shell, or casing, is of heavy sheet steel, with 
the sides and bottom in one piece. The top, however, is a 
separate piece, to facilitate removal for the purpose of mak- 
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ing repairs to the insulation or heating element. The rear 
casting design is a frame supporting an asbestos panel 
through which the ends of the heating coil protrude. Heavy 
air cooled connectors join the coils in series and connect to 
the lines. | l 

One of the advantages of the electric furnace is its auto- 
matic control, enabling the operator to maintain a desired 
temperature indefinitely. The automatic electric control 
consists of a control pyrometer, a relay and magnetic con- 
tractor. In the control instrument, a stationary pointer 
carrying two electric contacts is set at the desired tempera- 
ture and the furnace turned on by a conveniently located 
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push button. As the temperature rises, an indicating hand 
in the control instrument, actuated by a thermo-couple in 
the furnace chamber, moves along the scale. When it 
reaches the upper of the two contacts carried by the sta- 
tionary pointer, the relay is energized, opening the magnetic | 
contactors and cutting off the current. When the temper- 
ature falls to the point where the indicating hand reaches 
the lower of the contacts on the stationary pointer, the relay 
cuts the current on again. This cycle, continuing as long 
as the furnace is in operation, maintains the temperature 
within approximately one per cent of the desired point with- 
out any attention on the part of the operator. 


Insulating Lumber for Refrigerator Cars 


NEW insulating lumber, known as Celotex and de- 
veloped by the Celotex Company, Chicago, is adapted 
to use in the building trades as sheathing, exterior 
finish, plaster base and roof insulation. Celotex of lighter 
density is also being introduced extensively in the railroad 
field, particularly as the insulating medium in refrigerator 
cars and steel cars. The adaptability and success of the 
material for this purpose is shown by the fact that about 20 
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Side Walis and Ends Insulated with Four Layers of Celotex 


million sq. ft. is now in use in refrigerator cars owned by 
six railroads and eight car companies. 

Celotex is an insulating lumber made from sugar cane 
fibre or bagasse, as it is called in the South. During the 
course of manufacture the cane fibre is firmly interlaced and 
felted into a strong insulating board. The strength of the 
material is derived solely from its structure as it does not 
contain any adhesive. The material comes in sheets Y in. 
thick and of any size to meet the car builder’s specifications. 

The tensile strength of Celotex is 373 lb. per sq. in., and a 
board 12 in. wide, with supports 16 in. apart, will deflect 
13/16 of an inch under a load of 158 lb. Tested as a 
sheathing material applied to studs, in comparison with 34 
in. by 6 in. yellow pine boards, Celotex shows six times as 
much resistance at the point of initial deflection, and nearly 
twice as much load at the point of failure. Heat transmis- 
sion tests at the Armour Institute of Technology by the 
flat plate method are indicative of the insulating quality of 
the material. These tests are reported to have shown a 
conductivity of 7.91 for Celotex as compared to 7:4 for pure 
corkboard, 8.3 for rock cork, 10.4 for pulp board and 19 for 


In other words, Celotex has roughly three times 
It weighs 13 lb. per cu. 


white pine. 
the insulation value of white pine. 
ft. or only one-third as much. 

When used in refrigerator cars Celotex performs two 
functions, providing insulation and taking the place of the 
blind lining. It is applied directly on the car frame and 
all blind lumber is omitted. The index figure 7.91 means 
that only .33 B.t.u.’s per sq. ft. per in. thickness per deg. 
F. difference in temperature will be transmitted through 
Celotex in one hour. Any number of layers may be applied 
to build up the insulation value which the car builder 
desires. 

Celotex may be used as the sole insulating material or in 
combination with other materials. It is designed to be 
highly resistant to moisture so that it will not deteriorate 
even under water pressure. It is thoroughly waterproofed 
during the process of manufacture, assuring the mainte- 
nance of maximum efficiency in insulation during the life 
of the car. 

An advantage of Celotex when used as floor insulation is 


Celotex Used for Roof; Also Floor Insulation 


the possibility of arranging the material in laminated layers 


One over the other, avoiding continuous joints in the floor. 


Further advantages of Celotex are its ease and consequent 
low cost of application. No special tools are required as it 
can be sawed like lumber. NS 
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GENERAL NEWS 


Tke Supreme Court of the United States on October 27 again 
refused to review the case of former employees of the Atchison, 
Topeka & Santa Fe who were convicted of criminal conspiracy 
to obstruct the mails and interfere with interstate commerce after 
having suddenly gone on strike at Needles, Calif., at the time 
of the shopmen’s strike in 1922, leaving passengers stranded in 
extremely hot weather. On October 13 the court had declined to 
review the case, but an application was filed for a reconsideration. 


Simplification of Steel Lockers 


Following an extended study of the sizes and varieties of steel 
lockers and as a sequel to a meeting of manufacturers held in 
February, 1923, the Division of Simplified Practice of the Depart- 
ment of Commerce, Washington, will hold a conference of 
manufacturers, distributers and users of this equipment on Novem- 
ber 19 to consider the elimination of excess varieties. The ten- 
tative recommendations for the standard sizes to be retained pro- 
vide for three widths, four depths and four heights. The practica- 
bility of including compartment and multiple tier steel lockers in 
these recommendations will be also acted upon by the conference. 


Germany Claims World's Fastest Freight Train 


The distinction of having the world's fastest freight train is 
claimed by the German railways. The train is composed of 
twenty cars of a new type, each of fifty tons’ capacity, and 
although its weight is practically double that of a standard ex- 
press train it can, from full speed of about 100 kilometers (ap- 
proximately 62/4 miles) per hour, be stopped at a braking dis- 
tance of only about 3,300 ft. This performance is rendered pos- 
sible by the design of the cars and locomotive, by the use of 
specially designed high-speed pneumatic brakes, and, finally, by the 
u$e of automatic couplers. 


Letter Ballot on Standard Box Cars 


The American Railway Association has issued Circular No. 
DV-376 giving the results of the second letter ballot on standard 
box cars. The board of directors has approved propositions five, 
seven and eight containing the recommendations of the Mechanical 
Division as to the standard single-sheathed box car and the types 
W and Y trucks, including bolsters, side frames and other details. 
In the case of proposition six relating to the standard double- 
sheathed steel box car, in order to obtain interchangeability of roofs 
and the maximum of standardization with details already incor- 
porated in the single-sheathed car, it was the opinion of a majority 
of the General Committee that this car should be designed to an 
inside width of 8 it. 9% in. The General Committee, however, 
was unable to agree upon a unanimous recommendation. Propo- 
sition six will be given further consideration by the Car Con- 
struction Committee and the General Committee and a ballot 
considered later. 


i The Santa Fe’s Reserve Corps, U. S. A. 


Under the plan of the United States War Department to form 
a number of railroad battalions as part of the organized reserved 
corps of the army, the 612th Engineer Battalion has been allocated 
to the Atchison, Topeka & Santa Fe, and the personnel will be 
drawn from employees on lines between Chicago and Denver, 
Colo., Purcell, Okla., and Waynoka, Okla. The battalion con- 
sists of four parts, the first being the battalion headquarters and 
headquarters platoon: the second, a maintenance of way company, 
or: company A; the third, a maintenance of equipment company, or 
company B; and the fourth, an operating company, or company 
C. Men have been selected for commissioned officers and an 
effort is being made to secure men for non-commissioned officers 
and privates to fill these companies. Enlistment in the organiza- 
tion does not obligate a man in such a manner as to interfere with 
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his business or vocation in normal times. This battalion will 
function only in times of war with a major power and cannot be 
called into service for local disturbances such as riots or strikes 


Trial by Jury in Contempt Cases Arising Out of 
Labor Injunctions 


The United States Supreme Court, in a decision rendered on 
October 20, upheld the provision of the Clayton law which pro- 
vides for a trial by jury in contempt cases arising from violations 
of court injunctions in connection with labor disputes. In this 
it reversed the seventh circuit court of appeals which had afhrmed 
a decision of the United States court for the western district of 
Wisconsin in the case of striking shop employees of the Chicago, 
St. Paul, Minneapolis & Omaha, who had been sentenced for 
contempt for violation of an injunction issued by the court by 
conspiring to interfere with interstate commerce. The lower 
court had held that while on strike the men were not “employees” 
within the meaning of the law. The Supreme Court, in the opinion 
by Justice Sutherland, held that they were “employees” within 
the meaning of the law and that it was not necessary for this 
purpose that the old status of employer and employee should exist 
at the time the alleged contempt was committed to make the jury 
trial provision of the law effective. 


Canadian Unions Protest Against Claim That Wages 
Are Too High 


Railway men’s unions throughout Canada have joined in a pro- 
test to the Dominion Railway Board against statements made in 
the recent application of the Tudhope Anderson Company of 
Winnipeg and Orillia, Ont., which firm in urging decreased freight 
rates took the ground that wages paid to railway employees were 
unreasonably high, unfair and extravagant. The railway men's 
memorial declares these statements to be untrue, and assumes that 
the Railway Board will not attempt to interfere in matters outside 
its jurisdiction. 

Negotiations between the Canadian National Railways and con- 
ductors and trainmen employed on that road in respect to wages 
and conditions have-been postponed subject to reopening upon 
intimation by the men of a desire to resume. The negotiations 
opened in February last following a demand from the men that a 
similar settlement to that recently put into force on the New York 
Central and other Un'ted States lines should become operative on 
the Canadian National. 


Fuel Consumption on the M. P. 


Fuel consumption on the Missouri Pacific during July was 9 
of a gallon per car mile in passenger service and 9.6 gal. per 
thousand gross ton-miles in freight service. A record has been 
kept of each district in each class of service showing the gallons 
consumed per passenger car-mile and per thousand gross ton-mile 
including all the fuel used in through and local passenger service. 
through and local freight mixed trains, traveling switch and licht 
engines running for the benefit of freight and consumption at all 
terminals. The St. Louis district coal burning engine in pas- 
senger car service averaged 12.6 lb. per passenger car-mile equiva- 
lent to one gallon of oil per car-mile. Coal burning engines 11 
freight service averaged 96 lb. per thousand gross ton-mile equiva- 
lent to 7.6 gal. of oil. In passenger service the McAles:er 
district ranked first among the districts with .8 gal. per car-mit 
and 8.7 cars per train. In the freight service the McAlester dis- 
trict also ranked first with 7.7 gallons per thousand gross ton-mik 
and 2,276 average tons per train. In yard service the Norb 
Texas district ranked first, having used 9.4 gal. per engine-mi'e. 
Among the unusual economical consumptions during August ar 
engine on an excursion from Waco, Tex., to Galveston with 12 
cars consumed 2,025 gal. of oil in making .3,456 passenger car- 
miles or .58 gal. per car-mile. Another engine in June burned 
7,509 gallons of oil, making 9,124 car-miles or .8 gal. per car- 
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mile. In July the same fireman used 5,813 gal. making 6,751 car- 
miles or .8 gallon per car-mile and in yard service in August 
he used 8.3 gal. per engine-mile. On August 23 a crew handled 
1,802 tons from Smithville, Tex., to New Ulm, 3,408 tons from 
New Ulm to Houston, a total of 70 miles or 319,560 gross ton- 
miles on 1,256 gal. of oil or four gallons per one thousand gross 
ton-miles. The run was made in 7 hrs. 35 mins., taking water 
twice, 16 in, of water being in the tank on arrival at Houston, 


Valuable Show Horses Are Burned in Express Car 


Eight valuable show horses were burned to death or injured so 
seriously that they had to be shot and four men came near losing 
their lives when an American Railway Express car, attached to 
train No. 82, of the New York Central, caught fire, Friday, 
October 10, when approaching Dunkirk, New York. The horses, 
which were valued at $18,000, were en route from their stables in 
Cleveland, Ohio, to the Madison Square Gardens, New York. They 
were in charge of four caretakers who were riding in the car 
at the time it caught fire. 

The car was of wooden construction and was placed first in the 
train next to the locomotive. It is presumed that the fire started 
from a spark alighting in the straw which covered the floor. This, 
however, could not definitely be determined. It was declared by 
the caretakers that there was no means of signaling the engine- 
man and all that they could do was to fight the fire and wait for 
the train to stop, which was at Dunkirk. A by-stander at the 
Union Station at Dunkirk, seeing that the car was in flames 


turned in an alarm and both the Dunkirk fire and police depart- 


ments responded. One of the horses jumped from the car at 
the Central avenue crossing in Dunkirk and broke its leg, neces- 
sitating the shooting of the animal. Another horse succeeded in 
jumping safely from the car at Deer street crossing and it is 
reported that he will recover. The remaining six horses had to 


be shot. 
FREIGHT CAR REPAIR SITUATION 
Numer Cars awaiting repairs Per cent of 
freicht --—- cars await- 
1924 cars on line TWeavy Light Total ing repairs 
January 1 ....... 2,279,363 118,653 39.522 158,175 6.9 
February 1 ...... 2.269,230 115,231 45,738 161,569 7.1 
March 1 ; 2,262,254 119,505 49,277 168,782 7.5 
Nt TE views bias 2274 125,932 46,815 172,747 7.6 
May Ke PRR BOT R 131,609 47,666 179,275 7.9 
Tune 1 .......... 2.280.295 138.536 50,683 189.219 8.3 
TAY Io Seiwa kaw: 2,279,826 144.912 49,957 194.869 8.5 
August 10 ........ - 278.773 153.725 49,139 202,864 8.9 
September 1 ...... 2,296,580 . 158,200 51,909 210,109 9.2 
October 1 ....... 2,304,020 157,455 48,589 206,044 8.9 
Cars repaired 
oa eS ae 
Month Tleavy Light Total 
December 0... cece cece cence ees R7.758 2.073,280 2.161.038 
O aia pare acess saved evens 76,704 2,083,583 2,160,287 
Eebruary coon tee kee évre tesa 70,056 2,134,781 2,204,837 
MALO sa adn REE eas Ee Me eee 77.365 2,213,158 2,290,523 
INTEL ganon ale o 75,352 2.074.629 2,149,981 
May a a aes 73.646 2,130,284 2,203,930 
TUNE, pee ees or eae AS ees 71,480 1,888,899 1,959,379 
Niles red 72.347 1.567.430 1,639,777 
AQIS arte al O RRE 71 863 1,420,482 1,492,345 
September ii A 74,295 1,372,277 1,446,572 
Passencer Cars ORDERED, INSTALLED ANp RETIRED 
No. No. No. owned 
installed retired from or leased 
during service dur- at end 
Quarter quarter ing quarter of quarter 
A Gas Sew a tac eee ikre es 792 679 54.370 
April-June a... 0c. cee eee eee cee eee 513 555 54,328 
TO Se pty cake We A 553 531 54,349 
E A a i e R41 948 54,262 
Full year, 192365 ala wee sends 2.719 2,713 A 
1924 
Tati E MATER is ts ROQ 431 54,519 
April uine use ies 698 ° 552 54,668 


— — ee 


Figures cover Class I roads reporting to Car Service Division. 
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Number of Three-Cylinder Locomotives Increasing 


An order has recently been placed by the Lehigh Valley with 
the American Locomotive Company for five three-cylinder loco- 
motives, duplicates of the original No. 5000 type, which was on 
exhibition at the Atlantic City convention of the American Rail- 
way Association. This company has also recently announced an 
order from the Wabash for 50 Mikado type locomotives, five of 
which are to be of the new three-cylinder type. The Delaware, 
Lackawanna & Western has placed an order with this company 
for two three-cylinder Mountain type locomotives. At present 
there are three-cylinder locomotives in operation on or under 
construction for the Lehigh Valley, the New York Central, the 
New York, New Haven & Hartford, the Missouri Pacific and 
the Wabash. Five locomotives of the three-cylinder type were 
recently shipped to South Manchuria. Additional statistics show 
that there are in operation or under construction in England over 
250 locomotives of this type, approximately 2,100 in Germany, as 
well as many others in Sweden, Switzerland, Brazil and the 
Argentine Republic. 


Southern Pacific Orders 4-10-2 Type Locomotive 


The American Locomotive Company has announced the receipt 
of an order for a three-cylinder locomotive from the Southern 
Pacific. One of the features is the unusual wheel arrangement 
which might be considered as an evolution of the Mastodon 
4-10-0 type locomotive. The design of the new locomotives in- 
cludes a set of trailer wheels, which gives it a 4-10-2 wheel ar- 
rangement, which is the first of this type ever built in the United 
States. It will be known as the Southern Pacific type. It is 
claimed that this locomotive will be the largest and the most 


powerful articulated locomotive in the world. Some of the 
principal dimensions and weights are as follows: 
Railroad <p pas Seis eens ores ees as e ria Southern Pacific 
PUTO? bb ses: eters were ba aad Raw bated eae American Locomotive Company 
Type of 1OCOMOULV a A ete hw hk een 4-10-2 
Cylinders, diameter and stroke: 
"TWO: Outside 4. 5 5.6805 56o55- 5 oo bakes Soe Maw Sane ae a 25 in. by 32 in. 
One. inside ar oe Kl haem Aes haere’ 25 in. by 28 in. 
Weights in working order: 
On drivers. ise os Saw aia eae KG ain shin te SADA 310,000 Ib. 
Total engineer caesar tea cd tee eee Oe a sO aS als ase 438,000 Ib. 
Driving wheels, diameter outside tires. .......ooooooooomommoom.?.... 63% in. 
Boiler steam pressure ss it ..225 lb. 
Tender: 
Water Ta AAA A 12,000 gal. 
Fuel capacity..... GOS ia Ware E 4,000 gal. oil 


Labor News 


ENGINEMEN’s BrRoTHERHOOD MINES Have TROUBLE WITH UNION 
EMPLOYEES.—The Coal River Collieries Company, which operates 
coal mines in West Virginia and Kentucky and is owned by mem- 
bers of the Brotherhood of Locomotive Engineers, has refused to 
sign a wage agreement with the United Mine Workers of America 
because it cannot earn its expenses while operating under the union 
scale of wages, according to Warren S. Stone, chairman of the 
brotherhood and of the board of directors of the coal company. 
The brotherhood members closed down their mine rather than pay 
the wages demanded by the union. This action brought a strong 
letter of protest to Mr. Stone from John L. Lewis, president of the 
Mine Workers’ Union, declaring that the brotherhood’s company 
has assumed the same attitude as other operators in the field. 

“This is an intolerable position for a coal company whose stock 
is largely owned and whose affairs are directed by union men, to 
occupy,” Mr. Lewis said. 

In reply, Mr. Stone declared that “the members of the Brother- 
hood of Locomotive Engineers who have invested over $3,000,000 
in these properties are entitled to some return on their investment 
and I think you will concede this; vet at the present price at which 


LOCOMOTIVE REPAIR SITUATION—NEW METHOD OF COMPILATION 


No. 

locomotives No. Ne. stored 

Date, 1924 on line serviceable serviceable 
Pebrtiary Liso rca 264,377 53,586 4,116 
Match O occas 64,431 53,127 3,800 
AGU Vii abate E acokle eae ok 64,363 52,805 4,648 
Maiy A een eae ee eaices 64.350 52,899 6,079 
Túne A A Ss 6S ates 64,373 53,498 6,661 
WY ie eg Sees okae E E ee 64,416 53,382 7,117 
August Morocco ei oo eetoude 64.386 53,381 7,152 
September l...........ooomoo.o.o.. 64.522 53.618 6.762 
October Licks ses ee eee ee oes 64,538 33.209 5,424 


No. req. No. 


classified Per req. running Per Total req. Per 
rennjirs cent remire cent repairs cent 
5,919 9.2 4,872 7.6 10,791 16.8 
6.947 9.4 5,257 8.1 11,304 17.5 
6.122 9.5 5,130 8.4 11,558 17.9 
6,105 9.5 5,335 8.3 11,440 17.8 
6,099 9.5 4,776 7.4 10,875 16.9 
6,035 9.4 4,999 77 11,034 17.1 
6,073 9.4 §,032 7.8 11,105 17.2 
6.023 9.3 4,941 -7.7 10,964 17.0 
6,175 9.6 5,154 8.0 11,329 17.6 
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coal is selling and the cost of mining under the Jacksonville agree- 
ment it is impossible for the union mines to break even.” 

BROTHERHOOD Wace NEGOTIATIONS.—The anticipated test of the 
powers of the United States Railroad Labor Board under the 
Transportation Act was begun in Chicago on September 29 when 
a petition was filed with the United States District Court by the 
Labor Board, asking that John McGuire, general chairman of 
the Brotherhood of Locomotive Engineers on the Chicago & 
North Western, and O. B. Robertson, president of the Brother- 
hood of Locomotive Firemen & Enginemen, be compelled to testify 
before the board. The two defendants in the present case, as well 
as a number of other brotherhood officials, had twice ignored 
subpoenas of the Labor Board to appear and testify in the con- 
troversy with the western railways over proposed changes in 
wages and working rules. 

The petition was filed before Federal Judge James H. Wilker- 
son by Edwin A. Olson,: United States attorney, and Weymouth 
Kirkland and Robert N. Golding, special assistants to the United 
States attorney general. Mr. Kirkland opened arguments before 
Judge Wilkerson on October 21. 

Donald R. Richberg. counsel for the brotherhoods, declared that 
the statement of facts in the Labor Board’s petition was incorrect 
and that the defendants would therefore not move for dismissal, 
since such a motion would entail acquiescence in the statement 
of facts, but would file an answer, setting forth their version of 
the facts of the dispute. 


MEETINGS AND CONVENTIONS 


International Railway Congress at London 


The next congress of the International Railway Congress Asso- 
ciation will be held in London from June 22 to July 6, 1925. 
Besides the regular business, the congress will make a number 
of excursions to places of railway interest in Great Britain— 
among them the Swindon works of the Great Western Railway, 
Darlington (where the centennial of British railways will be 
celebrated), Windsor, Canterbury, Edinborough, Glasgow and 
the great Clyde industrial district. The chairman of the arrange- 
ments committee is Sir Evelyn Cecil, G. B. E., director of the 
Southern Railway, 2, Cadogan Square, London, S. W. 1. 


Chicago Car Foremen Elect Officers 


At the annual meeting of the Car Foremen’s Association of 
Chicago, held at the Hotel Morrison on Monday evening, October 
13, the following officers were elected for the year 1924-25: 
President, Alfred Herbster, district general foreman, New York 
Central, Chicago, Ill.; first vice-president, J. E. Mehan, assistant 
master car builder, Chicago, Milwaukee & St. Paul, Milwaukee, 
Wis.; second vice-president, E. H. Wood, car foreman, Michigan 
Central, Chicago. F. C. Schultz, chief interchange inspector, Chi- 
cago Car Interchange Bureau, was re-elected treasurer. Aaron 
Kline, who has served the association faithfully as a secretary 
for 25 years, was also re-elected to the position of secretary. 


National Safety Congress Meets at Louisville 


The National Safety Congress, comprising those representa- 
tives of steam and electric railroads and of other industries and 
associations who are engaged directly or indirectly in the pro- 
motion of the health and safety of the public and of employees, 
held its thirteenth annual congress at Louisville, Ky., on Sep- 
tember 29 to October 3, inclusive, at which time an extensive 
program of addresses, reports and exhibits on safety work was 
made available to those present. 

Over 100 were present at the first session of the Steam Railroad 
Section which was held in the Seelbach Hotel on Tuesday morn- 
ing, where Henry Bruere, a member of the board of directors 
of the Chicago, Rock Island & Pacific, and winner of the recent 
Railway Age contest on co-operation between railways and their 
employees, delivered an address on better management through 
co-operation, which was followed by a paper on the development 
of safety on the railroads by Charles Frederick Carter, author 
of “When Railrodds Were New.” Other sessions of the Section 
were held on Wednesday and Thursday morning, when papers 
were presented and discussions held on special railroad safety 
problems and work. These discussions were devoted in large 
part to getting the viewpoint of officers engaged directly in the 
work of the departments considered. 
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The officers of this Section are as follows: Chairman, Fred 
M. Metcalfe, superintendent of safety, Northern Pacific; vice- 
chairman, Charles E. Hill, general safety agent, New York 
Central; and secretary, E. R. Cott of the Hocking Valley. The 
election of officers for the ensuing year resulted in the choice of 
Charles E. Hill for chairman, and for vice-chairman and secretary, 
A. V. Rohweder of the Duluth, Missabe & Northern, and E. G. 
Newman of the Union Pacific, respectively. 


The following list gives names of secretaries, dates of next or regular 
mectings and places of meeting of mechanical associations and railroad clubs: 


Arr-BrakeE ASSOCIATION.—F. M. Nellis, Room, 3014, 165 Broadway, New 
York City. 


AMERICAN RAILROAD MASTER TINNERS”, COPPERSMITHS” AND PIPEFITTERS’ 
AssociaTion.—C. Borcherdt, 202 North Hamlin ave., Chicago. 


AMERICAN RAILWAY Assocation, Division V.—MECHANICAL.-—V. R. Haw- 
thorne, 431 South Dearborn St., Chicago. 
ae V.—EquiPMeENT PAINTING Division.—V. R. Hawthorne, 
icago. 
Division VI.—PURCHASES AND Srores.—W. J. Farrell, 30 Vesey 
St., New York. 


AMERICAN RaiLwaY Toot ForeMan’s AssociaTion.—G. G. Macina, 11402 
Calumet ave., Chicago. 


AMERICAN Society OF MECHANICAL ENGINEERS—Calvin W. Rice, 29 W. 
Thirty-ninth street, New York. Annual meeting December 1-4. 29 
W. Thirty-ninth street. Railroad Division, A. F. Stuebing, Brad- 
ors ee 23 West Forty-third street, New York. Meeting December 
, 2:00 p. m. 

AMERICAN SOCIETY FOR STEEL Treatinc.—W. H. Eiseman, 4600 Prospect 
Ave., Cleveland, Ohio. 


AMERICAN SOCIETY FOR TESTING MATERIALS.—C, L. Warwick, 1315 Spruce 
St., Philadelphia, Pa. 


ASSOCIATION OF RAILWAY ELECTRICAL ENGINEERS.—Joseph A. Andreucetti, 
C. & N. W.. Room 411, C. & N. W. Station, Chicago, Ill. Annual 
meeting October 20-24, Hotel La Salle, Chicago. 

CANADIAN RAILWAY CLuB.—Ċ. R. Crook, 129 Sharron St., Montreal, Que. 
Regular meetings second Tuesday in each month, except June, July 
and August, at Windsor Hotel, Montreal, Que. Next meeting Novem- 


ber 11. Paper on The Yardmaster—His Duties and Problems, will 
pe fae by T. Collins, superintendent terminals, Canadian Pacific, 
Montreal, 


Car ForeMen’s ASSOCIATION OF CHICAGO.—Aaron Kline, 626 N. Pine ave.. 
Chicago, Ill. Meeting second Monday in month, except June, July 
and August, Great Northern Hotel, Chicago, Ill. 

Car ForREMEN'S ASSOCIATION OF ST. Louis.—R. E. Giger, 721 North 23rd 
street, E. St. Louis, Il. Meetings, first Tuesday in month, except 
June, July and August, at the American Hotel Annex, St. Louis. 

CENTRAL Railway CLuñ.—H. D. Vought, 26 Cortlandt street, New York, 
N. Y. Regular meetings second Thursday, January to November. In- 
terim meetings second Thursday, February, April, June, Hotel Statler. 
Buffalo, N. Y. Next meeting November 14. Paper on t a Rail- 
road Club means to its Members, will be presented by R. V. Wright, 
managing editor, Ratleay Age. 

CHIEF INTERCHANGE Car INSPECTORS’ AND Car FOREMEN’S ASSOCIATION.— 
A. S. Sternberg, Belt Railway, Clearing Station, Chicago. 

CINCINNATI RaiLway Criur.—W. C. Cooder, Union Central Building, Cin- 
cinnati, Ohio. Meetings second Tuesday, February, May, September 
and November. Next meeting November 12. Illustrated lecture. 

CLEVELAND STEAM Rattway Crius.—F. L. Frericks, 14416 Adler ave., Cleve- 
land, Ohio. Meeting first Monday each month at Hotel Cleveland, 
Public Square, Cleveland. Next meeting November 3. Paper on 
Problems of Supervision will be presented by D. C. Buell, director 
Railway Educational Bureau, Omaha, Neb. At the December meeting 

; Davis, service engineer, Universal Packing Company, will 
speak on Practical Lubrication of Railroad Equipment. 

INTERNATIONAL RAILROAD MASTER BLACKSMITHS’ ASSOCIATION.—W. J. 
Mayer, Michigan Central 2347 Clark ave., Detroit, Mich. 

INTERNATIONAL. Ratnway FueL Assocration.—J. B. Hutchinson, 6000 Michi- 
gan ave., Chicago, IN. 

INTERNATIONAL RAILWAY GENERAL FOREMAN'S ASSOCIATION.—William Hall, 
1061 W. Wabash street, Winona, Minn. 

MasteR BorLer Makers’ AssocraTion.—Harry D. Vought, 26 Cortlandt street, 
New York, N. Y. 

New Encranp Ratrroap Crus.—W. E. Cade, Jr.. 683 Atlantic ave., Boston, 
Mass. Regular meeting second Tuesday in month, except June, July, 
August and September, Copley-Plaza Hotel, Boston, Mass. Next 
meeting November 10. Paper on Safety on Interstate Commerce Com- 
mission will be read by A. G. Pack, chief inspector, Interstate Com- 
merce Commission. 

New York RaiLroap CLuB.—H. D. Vought, 26 Cortlandt street, New York. 
Meeting third Friday of each month except June, July and August ət 
29 West Thirty-ninth street, New York. Next meeting November 
21. Paper on the Articulated Car will be presented by William G. 

Gove, superintendent equipment, Brooklyn-Manhattan Transit Lines. 

NIAGARA Frontier Car MEN'S AssocIiaTION.—George A. J. Hochgreb, 623 
Brisbane Building, Buffalo, N. Y. Regular meetings, January, March, 
May, September and October. 

Pactric Raitway CLuB.—W. S. Wollner, 64 Pine street, San Francisco. Cal. 
Regular mectings second Thursday in month, alternately in San Fran- 
cisco and Oakland, Cal. 

RaILwAY CLUB OF GREFNVILLE.—F. D. Castor, clerk, maintenance of way 
department, Ressemer & Lake Erie, Greenville, Pa. Meeting last 
Triday of each month, except June, July and August. 

RarLwaY CLUB or PittssurGH.—J. Conway, 515 Grandview ave., Pitts 
burgh, Pa. Regular meeting fourth Thursday in month, except June, 
July and August. Fort Pitt Hotel, Pittsburgh, Pa. 

St. Lovis Rartway CLuB.—B. W. Frauenthal, Union Station, St. Louis, Mo. 
Regular meetings second Friday in month, excent June. July and 
August. Next meeting November 14. Paper on The Steam Locomo- 
tive with Special Reference to Three Cylinder Type, will be presented 
by J. G. Blunt, American Locomotive Company. Illustrated by 
stereopticon. . 

SOUTHEASTERN CARMEN'S INTERCHANGE ASSOCIATION.—J. E. Rubley, South 
ern railway shops, Atlanta, Ga. 

TRAVELING ENGINEER'S ASSOCIATION.—W. O. Thompeon, 1177 East Ninety- 
eighth street, Cleveland, Ohio. 

Western RarLway CLug.—Bruce V. Crandall, 138 West Madison street, 
Chicago. Meetings third Monday in each month, except June, July 
and August. : 


NOVEMBER, 1924 


SUPPLY TRADE NOTES 


The Stafford Roller Bearing Car Truck’ Corporation, Lawton, 
Mich., has been purchased by J. S. Stearns, Ludington, Mich. 


The Whiting Corporation, Harvey, Ill., has moved its Detroit 
office from 3000 Grand River avenue to 650 Baltimore avenue west. 


The Superheater Company, New York, is preparing plans 
for the construction of a one-story power house at East Chicago, 
Ind. 


The Globe Railway Equipment Company has been organized in 
St. Louis, Mo., to manufacture railway specialties among which 
is a car door hanger. 


Carl J. Mellin, for many years consulting engineer of the Ameri- 
can Locomotive Company, died at his home at Schenectady, N. Y., 
October 15. Mr. Mellin was born in Westergotland, Sweden, on 
February 17, 1851. He 
received his education at 
Alingsos and Gothenberg, 
Sweden. At the age of 
19 he entered the Swedish 
State Railway shops, and 
three years later became 
a draftsman with the 
Gothenberg Marine En- 
gine Works. In 1877 
Mr. Mellin removed to 
Scotland, where he be- 
came connected with the 
Robert Napier & Sons 
Marine Works, remain- 
ing there until 1880, 
when he returned to 
Sweden, serving as super- 
intendent and mechanical 
engineer of Thorskag & 
Eriksbergs Marine & 
Shipbuilding Co. In 1887 
he came to America and 
served in New York City as designer for the Dynamite Gun Co., 
taking an active part in the development of designs for the 
cruiser Vesuvius, and later he went as mechanical engineer with 
the Richmond Locomotive Works. While in Richmond Mr. Mel- 
lin had charge of the design and construction of the machinery 
for the U. S. Battleship Texas, and he developed the system of 
locomotive compound cylinders which became known as the Rich- 
mond compound and which has been used extensively on domestic 
and foreign railways. In 1894 he became chief engineer of the 
Richmond works, retaining this position until the formation of 
the American Locomotive Company in 1901. In 1902 Mr. Mellin 
went to Schenectady as consulting engineer, which position he 
held until the time of his death. Among important designs pro- 
moted by Mr. Mellin were the articulated compound locomotive, 
the adaptation of the Walschaert valve motion to American con- 
ditions, the first successful power reverse gear and several types 
of superheater. Over fifty patents were assigned to him, chiefly 
for locomotive details. He was an active advocate of the use of 
three-cylinder locomotives, and at the time of his last illness he 
was engaged in designing a three-cylinder compound engine. Mr. 
Mellin traveled extensively in Europe and America in the interest 
of naval and railway engineering, and because of his service in 
the engineering field he was knighted and decorated by the late 
King Oscar of Sweden. 

Karl Kendig, advertising manager of the Whitman € Barnes 
Company, Akron, Ohio, has been advanced to the position of secre- 
tary of the company. 

J. M. Robb, 929 Monadnock building, Chicago, has been ap- 
pointed representative in that territory of the Economy Railway 
Appliance Company, Ltd., Montreal, 

Walter C. Doering, representative at St. Louis, Mo., of the 
Bradford Corporation, New York, has been appointed vice-presi- 
dent in charge of the St. Louis office and of its business in the 
southwest territory. 


C. J. Mellin 


eraikia 
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The Pullman Car & Manufacturing Corporation has asked bids 
for the construction of a one-story, 280 by 484 ft., passenger car 
finishing plant at Pullman, Ill., to cost $500,000 


The Mid-Continent Tank Car Company, Coffeyville, Kans., will 
construct a branch plant for building and repairing tank cars on a 
22-acre site recently purchased at Shreveport, La. 


The General American Tank Car Corporation plans the con- 
struction of a plant on a tract of 230 acres at Good Hope station 
on the Yazoo & Mississippi Valley near New Orleans, La. 


The Standard Railway Equipment Company and the Union 
Metal Products Company have moved their Chicago office to room 
1422 Strauss building, 310 South Michigan avenue, Chicago. 


L. G. Pritz, vice-president of the Sizer Steel Corporation, 
Buffalo, N. Y., has been appointed vice-president in charge of all 
operations of the United Alloy Steel Corporation, Canton, Ohio. 


The Conveyors Corporation of America, Chicago, has appointed 
the W. P. MacKenzie Company, 1234 Callowhill street, Philadel- 
phia, Pa., as its sales representative in southeastern Pennsylvania 
and southern New Jersey. 


C. M. Hannaford, American National Bank building, Rich- 
mond, Va., has been appointed representative in that territory 
for the Locomotive Firebox Company, Chicago, manufacturers 
of the Nicholson Thermic syphon. 


A. J. Pizzini, president of the Railway Improvement Company, 
New York, has also been elected president of the Waugh Equip- 
ment Company, instead of A. J. Tizzini, as was reported in the 
October issue of the Railway Mechanical Engineer. 


Michael H. Connelly, formerly sales agent for the American 
Car & Foundry Co., has resigned to become manager of sales for 
the Albany Car Wheel Company; the Reading Car Wheel Com- 
pany and the General Steel Casting & Machine Co., with office at 
8 Lister avenue, Newark, N. J. 


e. 


W. A. Garrett 


Major W. A. Garrett, general transportation manager of the 
Baldwin Locomotive Works, Philadelphia, Pa., died on 
October 10 at his home in Moylan, Pa. William A. Garrett 
was born on August 18, 
1861, at Canton, Miss. 
He entered railway serv- 
ice in 1876 as a mes- 
senger in a ticket office 
on the Ohio & Missis- 
sippi Central. He then 
went to the St. Louis 
Union Depot Company, 
where he worked his 
way up through .various 
departments to the posi- 
tion of assistant superin- 
tendent. From March, 
1893, to January, 1896, he 
was superintendent of the 
Terminal Railroad Asso- 
ciation of St. Louis and 
terminal superintendent 
of the Wabash; also for 
the last two years of this 
period, superintendent of 
the St. Louis Merchants’ 
Bridge Terminal Railway. He then severed his connection with 
the Terminal and was appointed superintendent of the Western 
division of the Wabash, later serving on the Middle division of 
the same road. In August, 1899, he was appointed superintendent 
of the Philadelphia division of the Philadelphia & Reading, later 
going to the New York division; and in March, 1902, was pro- 
moted to general superintendent. The following May he was 
appointed general manager of the Cincinnati, New Orleans & 
Texas Pacific and the Alabama Great Southern. From December, 
1906, to March, 1907, he was vice-president of the Seaboard Air 
Line and then to October, 1909, was president of the same road. 
Major Garrett served from October, 1911, to September, 1912, as 
chairman of the General Managers’ Association of Chicago and 
the Association of Western Railways. From September, 1912, to 
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1913, he was vice-president of the Chicago Great Western and 
then served as chief executive officer to the receivers of the Pere 
Marquette. In 1914 he made a special study for presidents of 
lines terminating at Chicago, and in 1917 a special study of 
French railways for the United States War Department. He 
acquired his military title when he went to France as major of 
engineers in the army. He spent four months abroad with three 
other members of a commission and submitted a report to the 
War Department at Washington, on which were based the plans 
for transportation of American troops and supplies. From May, 
1915, to December, 1918, he was assistant general manager of the 
Remington Arms Company at Eddystone, Pa., leaving that work 
to enter the service of the Baldwin Locomotive Works on January 
1, 1919, where he served as general transportation manager until 
the time of his death. 


Henry R. Towne 


Henry R. Towne, chairman of the board of directors of the 
Yale & Towne Manufacturing Co., Stamford, Conn., died on 
October 15 at his home in New York. Mr. Towne was born in 
Philadelphia, Pa., on 
August 28, 1844. He 
attended the University 
of Pennsylvania but left 
before graduation, re- 
ceiving, however, the 
honorary degree of M.A. 
in 1887. He first served 
in the drafting room of 
the Port Richmond Iron 
Works at Philadelphia. 
In 1866 he made an ex- 
tensive tour of the lead- 
ing engineering establish- 
ments in Great Britain, 
Belgium and France, and 
took a special course in 
physics at the Sorbonne, 
Paris. After returning 
to the United States he 
worked for some time in 
the shops of William 
Sellers 8 Co., Philadel- 
phia. In October, 1868, he formed a partnership with Linus Yale, 
Jr., with Mr. Yale as president, and the Yale Lock Manufacturing 
Company was established at Stamford, Conn. Mr. Yale died 
shortly after, and in 1869 Mr. Towne became the president of the 
company, which at that time had a factory with 30 employees at 
Stamford and a sales room in New York. Mr. Towne continued 
as president until March, 1915, when he desired to retire from 
the duties of that office and was elected chairman of the board. 
During the earlier years of the company’s existence Mr. Towne 
actively directed both the manufacturing and commercial sides of 
the business, but as the volume increased he devoted more and 
more of his time to the latter. The company at first made bank 
locks and the Yale pin tumbler locks. Later there were added 
safe deposit locks, mortise locks, Yale time lock, etc. The 
company also had an important business in complete post office 
equipments. A bronze department was added in 1873, and in 
1882 it established an art department. The company secured the 
American rights for the Weston differential pulley block. It was 
also one of the first in America to build cranes, but the crane 
business was later sold to the Brown Hoisting Machinery Com- 
pany, Cleveland, Ohio. The name of the company was changed 
in 1883 to the Yale & Towne Manufacturing Company. In 1878 
the company absorbed the United States Lock Company and the 
American Lock Company; in 1894 the Branford Lock Works and 
in 1895 the Blount Manufacturing Company, in each case adding 
new lines. Mr. Towne was an active member of the American 
Society of Mechanical Engineers for many years and served as 
its president in 1888 and 1889. He had also been active in the 
affairs of the Merchants’ Association of New York and had been 
its president from 1907 to 1913, and he had also served as treasurer 
of the National Tariff Commission Association. 


H. R. Towne 


William M. Ryan, president of the Youngstown Steel Car Com- 
pany, Niles, Ohio, has resigned following his election as president 
of the Ryan Car Company, Chicago, as reported in the October 
issue of the Railway Mechamcal Engineer. R. D. Bartlett, 
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assistant to the president, has been promoted to vice-president, 
and Reginald Cooke, general manager, has been promoted to secre- 
tary and treasurer. 


The Beaudry Company, Inc., is now occupying its new fac- 
tory at Revere Beach Parkway, Everett, Mass. The main build- 
ing, which is of concrete and steel sash construction, is 140 ft. by 
70 ft. The center bay has about 30 ft. of head room and is served 
by an electric traveling crane. The side bays are somewhat lower 
and have a balcony for lighter machine work and storage, giving 
a total floor area of about 16,000 ft. 


L. B. MacKenzie, one of the founders of the Railway Electrical 
Engineer, died suddenly in Chicago recently. Mr. MacKenzie was 
formerly also the owner of the Signal Engineer, now known as 
Railway Signaling and published by the Simmons-Boardman Pub- 
lishing Company. He had been identified with the publication busi- 
ness for a number of years and at the time of his death was presi- 
dent and editor of the Welding Engineer, a paper devoted to the 
held of autogenous welding. 


The Premier Staybolt Company, Pittsburgh, Pa., has appointed 
James C. Barr, district representative in New England, with head- 
quarters at 84 State street, Boston, Mass. J. P. Armstrong has 
been appointed district representative on the Pacific coast, to suc- 
ceed E. F. Boyle, deceased; Mr. Armstrong’s headquarters are in 
the Hobart building, San Francisco, Cal., and C. E. Fuller, Jr., 
has been appointed representative in the Rocky Mountaín district 
with office in the Barth building, Denver, Colo. 


The Detroit Machine Tool Company, Detroit, Mich., manu- 
facturers of centerless grinding machines, has been consolidated 
with the Norton Company, Worcester, Mass., manufacturers of 
grinding wheels and grinding machines. No change has been 
made in the business policy of the Detroit Machine Tool Company. 
Harold W. Holmes will continue as president and general manager 
and the following officers and directors of the Norton Company 
have been added to the board of directors of the Detroit Machine 
Tool Company: Clifford S. Anderson, vice-president, Henry Duck- 
worth, treasurer, William LaCoste Neilson and Aldus C. Higgins. 


Charles A. Carscadin, general sales manager of the Bradford 
Corporation, with headquarters at Chicago, died suddenly on 
October 8 at San Francisco, Calif. He was born in Buffalo, N. Y., 
and entered railway service in 1881 as a stenographer in the employ 
of the New York Central & Hudson River, now the New York 
Central, at New York, which position he held until 1882 when he 
left to become stenographer and secretary to the president of the 
Michigan Central at Detroit, Mich. From 1887 to 1902 he was a 
traffic representative of the same road. From the latter date until 
the present time he was engaged in the railway supply business, 
having bcen connected with the Detroit Seamless Tube Company, 
the Globe Seamless Tube Company and the National Car Equip- 
ment Company. He was elected a vice-president of the Joliet 
Railway Supply Company in October, 1917, which position he held 
until July, 1922, when he was made vice-president of sales. In 
November, 1923, upon the organization of the Bradford Corpora- 
tion, he was elected general sales manager, which position he has 
held until his death, 


George W. Lyndon, president of the Association of Manufac- 
turers of Chilled Car Wheels, died in Chicago on October 7. Mr. 
Lyndon was born at Rochester, N. Y., on February 16, 1859. 
After graduating from high school in 1877 he studied law with 
Charles K. Ladd, Kewanee and Turner A. Gill at Kansas City. 
Mo., until 1880 when he entered railway service with the Kansas 
Pacific at Kansas City, Mo. Shortly thereafter he was transferred 
to Omaha, Nebr., on account of the consolidation of the Kansas 
Pacific with the Union Pacific. He remained with the Union 
Pacific as chief clerk of freight accounts until 1885 when he be- 
came traveling auditor of the Kansas City, Ft. Smith & Memphis. 
with headquarters. at Kansas City. In 1887 he was appointed 
freight auditor, resigning in 1889 to accept a position as freight 
auditor of the Chicago, Kansas City & St. Paul, now a part of 
the Chicago Great Western. In 1890 he resigned to become gen- 
eral auditor of the Griffin Wheel Company and the Ajax Forge 
Company. Later he was made manager of the improvement and 
review department of these companies, which position he held until 
1907. In 1908 he was made western secretary of the Railway 
Business Association and in the same year he was appointed sec- 
retary and treasurer of the Association of Manufacturers of 
Chilled Car Wheels, which position he held until October 27, 1914, 
when he was elected president, with headquarters at Chicago. 
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TRADE PUBLICATIONS 


SAND DRYING EquiPmENT.—The Roberts € Schaefer Company, 
Chicago, has issued an eight-page bulletin descriptive of its rail- 
road sand drying equipment. 


Boston GEARS.—Specifications and prices of some new styles 
and sizes of Boston gears are given in circular C3-24 recently 
issued by the Boston Gear Works, Norfolk Downs, Quincy, Mass. 


ALLOY STEELS.—A 48-page, illustrated handbook covering Aga- 
thon alloy steels and containing a number of tables of data of in- 
terest to metallurgists and engineers, has been snes by the Cen- 
tral Steel Company, Massillon, Ohio. 


SECTIONAL CONDENSER.—A condenser, built in two or more sec- 
tions and designed to operate either as a standard, reflux, or 
partial condenser, or as a condenser and heat exchanger at the 
same time, is described in Form 198 issued by the Griscom-Russell 
Company, New York. 


LocoMoTIVE FEED \WATER HEATERS.—Spare parts lists for feed 
water heater condensate return tank parts and washout apparatus 
parts have been issued by the Superheater Company, New York, 
in the form of Bulletins H-3-a and H-3-b, respectively. Each 
of the parts are illustrated, 


Oi, ENGINES.—General specifications for Foos oil engines, Type 
R, are given in an eight-page bulletin, No. 704, recently issued 
by the Foos Gas Engine Company, Springfield, Ohio. Other 
types of Foos oil and gas engines are illustrated and briefly 
described in bulletin No. 705. 


ELECTRIC Lirt Trucks.—Bulletin No. 5-A, descriptive of an 
electric lift truck and skid system for industrial transportation, 
has been issued by the Cowan Truck Company, Holyoke, Mass. 
On pages 10 and 11 particular reference is made to the applica- 
tion of the Cowan truck to railway service. 


Power Units For Rail Cars.—Detailed information concern- 
ing the construction and operation of Oneida power units for 
gasoline rail cars used on either standard or narrow gage rail- 
roads, is given in an illustrated catalogue recently issued by the 
Oneida Manufacturing Company, Green Bay, Wis. 


Power Reverse GEAR.—On page 649 of the October issue of 
the Railway Mechanical Engincer mention was made of the issu- 
ance of bulletins Nos. 227-A and 228-A, descriptive of the Ragon- 
net power reverse gear, by the Franklin Railway Supply Com- 
pany, New York. This was in error as bulletin No, 227-A has 
been discontinued. 


CHAIN GRATE Stokers.—A complete discussion of both the 
Type A (natural draft) and Type G (forced draft) Illinois chain 
grate stokers is given in a 62-page catalogue recently issued by 
the Illinois Stoker Company, Alton, Il. An array of blueprint 
drawings illustrate the use of both the forced and the natural 
draft chain grate stokers in connection with all of the principal 
types and makes of boilers. 


SAFETY VALVES.—Sectional drawings, showing the construction 
and operation of automatic cushioned altitude valves for maintain- 
ing a uniform water level in tanks, standpipes and reservoirs, 
regardless of climatic conditions, are shown in print No. 801, 
recently issued by the Golden-Anderson Valve Specialty Company, 
Pittsburgh, Pa. Other types of Golden-Anderson safety valves 
are illustrated in a 16-page booklet. 


LocoMoTIVE GRATES.—The construction, the shaking action and 
the economies derived from the adoption as standard equipment 
of the Hulson locomotive grate are fully described in a 19-page, 
illustrated booklet just issued by the Hulson Grate Company, 
Inc., Keokuk, Iowa. First the shaking action of the Hulson grate is 
described and illustrated by means of line drawings. On pages 
eight and nine will be found a description and illustrations of the 
pocket openings. The middle folio of the book contains a reprint 
of a blue print showing a typical general arrangement for a 
Mikado type locomotive. This is followed by a description and 
photographs of the various parts that make up the grate. On 
the last page will be found a summation of ten advantages of 
the Hulson grate. 
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PERSONAL MENTION 


General 


W. P. Rupp has been appointed general foreman, mechanical 
department, of the Pennsylvania, with headquarters at Pittsburgh, 
Pa., succeeding G. H. Burton, 


A. R. Sykes, formerly general foreman of the shops and round. 
house of the Illinois Central at Jackson, Tenn., has been appointed 
assistant inspector of equipment of the Missouri Pacific System, 
with headquarters at St. Louis, Mo. 


G. H. Burton, general foreman in the mechanical engineering 
deparment of the Pennsylvania, with headquarters at Pittsburgh, 
Pa.. has been promoted to assistant engineer of motive power, 
with the same headquarters, succeeding W. P. Rudd. 


W. W. ATTERBURY, Vice-president in charge of operation of the 
Pennsylvania, has been elected vice-president, a new position made 
necessary by the approaching retirement of President Rea, which 

is scheduled for next 

— year. General Atterbury 
will assist President 

Samuel Rea in the dis- 
charge of his duties and 

in the several important 
improvement projects 
which the company has in 


view, and will act as 
president in Mr, Rea’s 
absence. 


General W. W. Atter- 
bury was born at New 
Albany, Ind., in 1866. 
He completed his educa- 
tion at Yale University in 
1886. The same year he 
entered the  Pennsyl- 
vania’s service aS an ap- 
prentice in the Altoona 
shops, and later served as 
assistant road foreman of 
engines on various divi- 
sions, assistant engineer of motive power and master mechanic. 
In 1896 he became superintendent of motive power of the Penn- 
sylvania Lines East. In 1910 he became a general superintendent 
of motive power. On January 1, 1903, he was appointed general 
manager of the Lines East, and on March 24, 1909, was elected 
fifth vice-president in charge of transportation. He became fourth 
vice-president on March 3, 1911, and at the same time was elected 
a director of the Pennsylvania Railroad Company. On May 8, 
1912, he was elected vice-president in charge of operation of the 
Lines East of Pittsburgh. From August, 1917, to May, 1919, he 
was director-general of transportation of the American Expedi- 
tionary Forces in France, with the rank of brigadier-general, and 
in that connection had charge of the details of organization for the 
construction and operation of the American transportation require- 
ments, as well as harmonizing them with those of the allies. Since 
the return of the railroads to their owners upon the termination 
of federal control, General Atterbury has been vice-president in 
charge of operation of the entire Pennsylvania System. 


W. W. Atterbury 


Master Mechanics and Road Foremen 


O. C. Brancu has been appointed assistant road foreman of 
engines of the Seaboard Air Line, with headquarters at Hamlet, 
N. C. 


Epwarp B. LEVAN, road foreman of the Northern Pacific, with 
headquarters at Missoula, Mont., has been transferred to Liv- 
ingston, Mont, 


H. Y. Harris, general foreman of the car department of the 
Seaboard Air Line at Tampa, Fla., has been appointed master 
mechanic of the Florida division, with the same headquarters, a 
newly created office. 
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_C. F. PARKER has been appointed master mechanic of the Kansas 
City Southern, with headquarters at Heavener, Okla., succeeding 
F. A. Prewitt. 


B. G. PauLeY has been appointed master mechanic of the Omaha 
division of the Chicago, Burlington & Quincy, with headquarters 
at Omaha, Nebr. 


L. A. OSTEEN has been appointed assistant road foreman of 
engines of the Florida division of the Seaboard Air Line, with 
headquarters at Wildwood, Fla. 


LUKE J. GALLAGHER, engineer of the Rocky Mountain division 
of the Northern Pacific, has been promoted to road foreman, with 
headquarters at Missoula, Mont. 


. W. T. Pinner has been appointed assistant road foreman of 
engines of the South Carolina division of the Seaboard Air Line, 
with headquarters at Jacksonville, Fla. 


Car Department 


D. M. RAYMOND has been appointed general car foreman of the 
Union Pacific, with jurisdiction over the car and electric depart- 
ments at Council Bluffs, Iowa, and Omaha, Nebr. Mr. Raymond 
entered the bridge and 
building department of 
the Union Pacific at 
Laramie, Wyo., in 1908. 
The following year he 
was transferred to the 
mechanical department. In 
1911, he returned to the 
bridge and building de- 
partment, in August, 1913, 
being again transferred 
to the mechanical depart- 
ment where he served 
successively as car re- 
pairer, inspector, head in- 


spector, and assistant 
foreman. In September, 
1921, he was appointed 


car foreman at Green 
River, Wyo., which posi- 
tion he held until his ap- 
pointment as general car 
foreman. 


D. M. Raymond 


Shop and Enginehouse 


W. P. Hartman has been appointed roundhouse foreman of 
the Atchison, Topeka & Santa Fe, with headquarters at 
Albuquerque, N. M. 


T. L. Hartsocx, night foreman of the East Altoona engine- 
house of the Pennsylvania, has been appointed day foreman, 
succeeding B. K. Stewart. 


T. W. Lowe, assistant general foreman of the Columbus shops 
of the Pennsylvania, has been promoted to general foreman, suc- 
ceeding R. F. Lace, deceased. 


J. SCHNEEBERGER, gang foreman of the Chicago and Alton, has 
been appointed general erecting shop foreman, with headquarters 
at Bloomington, Ill., succeeding A. B. Erickson. 


T. H. Butter, night roundhouse foreman of the Illinois Central 
at Jackson, Tenn., has been promoted to day roundhouse foreman, 
with the same headquarters, succeeding R. W. Wilcox. 


D. C. CHERRY, gang foreman of the Juniata shops of the Penn- 
sylvania, has been appointed night enginehouse foreman of the 
East Altoona enginehouse, succeeding T. L. Hartsock. 


Georce F. Apams, shop superintendent of the Boston & Maine 
at Keene, N. H., has resigned, after more than 53 years of service. 
Mr. Adams was born in Nashua, N. H., April 16, 1855, and grad- 
uated from the Nashua high school, becoming an engine wiper in 
the old Nashua & Lowell enginehouse at Nashua in October, 1870. 
He subsequently served as locomotive fireman, blacksmith’s helper 
and blacksmith, holding the latter position for nine years. During 
this time, because of illness, he also served for one year as clerk 
in the shop office, cashier at the freight house, foreman at freight 
house, yard clerk and passenger and freight brakeman. In ‘1883 
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he was appointed foreman blacksmith, five years later becoming 
assistant to the general foreman, and in June, 1890, general fore- 
man, in charge of engine dispatching, freight car repairs, car in- 
spection and general maintenance of way repair work. In 1914 he 
was transferred to Keene, and in 1923 was promoted to shop super- 
intendent. 


L. P. Licon, inspector of shops and equipment of the Norfolk & 
Western, retired recently after having been in the service of the 
company for about 50 years. Mr, Ligon was born in Powhatan 
County, Va., on July 2, 1858. In 1869 he moved to Lynchburg, 
Va., and at the age of 16 became a machinist apprentice on the 
Atlantic, Mississippi & Ohio at Lynchburg, in which. capacity 
he served until 1878. He then worked as a machinist until May, 
1886, when he was promoted to foreman. In December, 1885, 
he was transferred to East Radford, Va.; in January, 1893, pro- 
moted to master mechanic of the Radford division, with head- 
quarters at Radford; in March, 1894, transferred to the Poca- 
hontas division; in September, 1904, appointed master mechanic 
of the General Eastern division; in February, 1918, appointed 
master mechanic of the Shenandoah division; in January, 1919, 
appointed master mechanic of the Shenandoah and Norfolk divi- 
sions; in August, 1919, appointed master mechanic of the 
Shenandoah division, and in January, 1923, appointed inspector of 
shops and equipment, 


Purchasing and Stores 


J. G. HiLGEN has been appointed storekeeper of the Chesapeake 
& Ohio, with headquarters at Richmond, Va. 


C. E. Branson has been appointed storekeeper of the Chesa- 
peake & Ohio, with headquarters at Russell, Ky. 


J. W. Cocxritt has been appointed division storekeeper of 
the Illinois Central, with headquarters at Clinton, 111., succeeding 
R. E. Downing, who has resigned to engage in other business. 


J. L. Quartes, storekeeper of the Chesapeake & Ohio at Rich- 
mond, Va., has been promoted to assistant general storekeeper, 
with headquarters at Clifton Forge, Va., succeeding A. H. Young, 
Jr., who has been assigned to special work. 


Obituary 


R. F. Lace, general foreman of the Columbus shops of the 
Pennsylvania, died on September 9. 


F. C. HAMILTON, general roundhouse foreman of the Atchison, 
Topeka & Santa Fe, at Albuquerque, N. M., died recently at 
Kansas City, Mo. 


FREDERICK S. GALLAGHER, engineer of rolling stock of the New 
York Central, with headquarters at New York, died on October 
26 at St. Luke’s Hospital, Yonkers, N. Y., from complications. 
Mr. Gallagher was born 
on August 1, 1871, at 
Tecumseh, Mich., and re- 
ceived a common school 
education at Platts- 
mouth, ‘Nebr. . He en- 
tered the service of the 
New York Central on 
September 17, 1900, as 
a draftsman in the 
office of the mechanical 
engineer at Collinwood, 
Ohio. Four years later 
he left the service of the 
New York Central, re- 
turning in 1906 to his 
former position. On 
October 1, 1905, he be- 
came chief draftsmen in 
the office of the as- 
sistant engineer of mo- 
tive power at Collin- 
wood and in 1911 he was appointed assistant engineer in the 
office of the general mechanical engineer at Grand Central terminal, 
New York. He was promoted to assistant engineer of roHing' 
stock and motive power on July 1, 1917, and on June 1, 1920, he 
was promoted to engineer of rolling stock, which position: es held 
‘at the time of his death. 


F. S. Gallagher 


Railway 
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Forty-nine railroads are supposed to have at least one pas- 
senger engine division equipped with automatic train control 


by January 1, 1925. A number of 

Prepare for railroads have already installed some 

Train Control form of automatic train control on por- 
Maintenance _ tions of their lines, but the problem of 


maintenance from the standpoint of 
the locomotive department has not had sufficient time to be- 
come of immediate importance. Approximately 80 per cent 
of the complications that comprise this apparatus are on the 
locomotive. The track installation is comparatively sim- 
ple. This means that the larger part of the work of main- 
tenance will fall to the mechanical department, which will, 
of course, be held responsible for its efficient handling. Suc- 
cess in this work will depend to a large extent on the knowl- 
edge and understanding that the enginehouse foremen, loco- 
motive inspectors and road foremen have of the automatic 
train control equipment. Much can be done now to avoid 
future trouble by a careful study of the apparatus and its 
proper care and operation by the officers and men who will 
be directly concerned with its maintenance. Preparatory 
consideration should be given to the facilities for inspecting 
and testing the locomotive equipment at terminals. What 
preparation and study should be made will vary, of course, 
according to the type of equipment that has been selected. 
The fact that the character of the equipment is so different 
from what the mechanical department has been accustomed 
to handle should make the work of maintenance of unusual 
interest to many of the officers and men. Advance prepara- 
tion and instruction in the maintenance of the automatic 
train control equipment should be started among the shop 
personnel so as to avoid the usual experimental blunders 
brought about through lack of knowledge. Such precau- 
tionary measures should tend to eliminate difficulties that 
might otherwise arise when the work of maintenance becomes 
a real factor. 


The statement has been made by vocational experts that about 
75 per cent of the workers in industry are not doing the kind 
of work for which they are best suited. 


Building We know, also, that productive effi- 
for the ciency is seriously affected by the fact 
Future that many of the workers have not re- 


ceived adequate training and do not take 
the same interest in their work that they would if they under- 
stood not only how best to do the work, but its relationship 
to the functioning of the railroad as a whole, and the part 
which the railroad plays in the public interest. One de- 
velopment of the year which is now coming to a close has 
been the greater interest that has been shown in apprentice 
training on the railroads; there seems, also, to be a larger 
degree of interest being shown in the more careful selection 
of employees. A meeting in Detroit of employed boys from 
the railways was attended by 279 young men, representing 
48 railway systems, from 33 states and provinces. Much 
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time was spent in conference or discussion groups. It was 
clearly evident that these young men were seriously con- 
cerned as to how to make the best use of their peculiar tal- 
ents. Undoubtedly they reflect the attitude of a great num- 
ber of boys and young men engaged in railroad service. 
Most of the young men at the Detroit conference were from 
the mechanical department. From facts which were de- 
veloped in the group discussions and from the searching 
questions which were asked in personal interviews, it is ap- 
parent that these boys will greatly appreciate advice and en- 
couragement on the part of their superiors. Those of us who 
are older can recall many instances in which we were greatly 
inspired or greatly encouraged in our work by a little 
friendly interest on the part of an older, more experienced 
man. Sometimes, indeed, a little friendly advice or encour- 
agement has been the turning point in our lives. What a 
wonderful thing it would be for the future of the railways 
if all those who are in positions of leadership today would 
make it a point to help the young men in their departments 
to find themselves and get a larger appreciation of their 
responsibilities and opportunities. 


In an endeavor to increase the efficiency of running repair 
work at engine terminals and to reduce the time locomotives 
must necessarily be held out of service 


Why Not for repairs, a great deal of attention 
Assign is being directed towards the forms of 
Repairs? organization of enginehouse forces, as 


well as the manner of assigning work. 
It is not the intention to discuss here the merits or weak- 
nesses of the principle of assigned power as applied to the 
dispatching of locomotives. The value of the scheme as 
a whole and its adaptability depends, to a great extent, 
upon operating conditions. There is one element, however, 
in connection with assigned power, the merit of which can 
hardly be disputed, and that is the keen personal interest 
which each engine crew takes in the maintenance of its own 
particular locomotive. At some engine terminals, the work 
has been re-organized to the extent of assigning specialized 
gangs to the handling of repair work on locomotives as a 
class, for instance, passenger, Mallet and freight, and this 
scheme has made possible a material reduction in the man- 
hours required to repair locomotives, as well as to increase 
the number of locomotive miles per failure. One compara- 
tively large eastern road has for some time past had in 
effect, an organization scheme at one of its large terminals 
which has developed the idea of specialized gangs to a 
still greater extent. Not only are the repair gangs in the 
engine house assigned to work on a certain class of loco- 
motives, but to each gang has been assigned a specific list 
of individual engines. Experience has proved that in the 
same manner that the assigned road crew has shown an 
unusual interest in the maintenance of its own particular 
locomotive, these repair gangs have developed an unusual 
interest in their part of the maintenance of the individual 
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locomotives assigned to them. It is a coincidence that on this 
road the practice of assigning power to the road crews has 
been in effect for some time and there is gradually being 
developed a beneficial point of contact between the engineman 
and the shop man which has resulted in a spirit of co-opera- 
tion that has been a contributing factor in the reduction 
of maintenance expenses at that terminal. An inspection 
of the detention reports for the division on which that 
terminal is located, brought out the fact that since this 
idea of assigned repair work has been thoroughly developed, 
a marked increase in the number of locomotive miles per 
failure has been realized along with the reduction of 
maintenance expenses. 


One of the most irritating things that can happen in the 
Toutine of railway operation is a locomotive derailment. 


eo Such accidents interfere with the 
Investigating movement of traffic and usually both 
Locomotive the mechanical and maintenance of 
Derailments way departments are called on for 


explanations. These explanations, of 
course, must be preceded by investigations. The investiga- 
tion, in many instances, includes a visit to the scene of the 
derailment by the department heads or their representatives, 
a minute examination of the track by those representing the 
mechanical department and a similar examination of the 
locomotive by the representatives of the maintenance of way 
department. Such investigations seldom reveal the real 
cause of the derailment. 

Derailments caused by obvious mechanical or track 
defects are not difficult to explain and rectify, but it is a 
puzzle to find the reason for a derailment when both the 
locomotive and track appear to be in good condition. Both 
the mechanical and maintenance of way officers are often at 
a loss to know just how to proceed in order to find the 
actual cause. In such cases a seemingly never-ending con- 
troversy is started owing to the lack of sufficient evidence 
to place the blame on some particular part or condition of 
locomotive or track. 

A discussion of this kind of derailments is published on 
another page in this issue. In this article, which is the 
result of an investigation initiated five years ago, is developed 
a factor which has been called the factor of wheel bearing. 
It is a comparatively simple matter to calculate this factor 
for practically any type of rolling equipment. The value of 
this factor for the various classes of locomotives a road may 
be operating, is that it gives the mechanical engineer a 
figure upon which he can determine the relative possibilities 
of derailment from locomotives of each class. In case a 
derailment occurs, he has on file information that will help 
him to determine accurately what was the actual cause and 
what steps to take in order to prevent its recurrence. 

Excellent results toward the prevention of derailments have 
been obtained on the roads where this svstem of investigation 
has been carried out. It has not only tended to eliminate 
the usual controversies between the mechanical and main- 
tenance of way departments, but it has brought the two 
together in a co-operative effort to solve derailment problems. 
Both departments have a definite object to work for; that is, 
to keep the factor of wheel bearing within a certain limit. 
The mechanical department is limited to the extent it can 
adjust the weights on the drivers in order to get a suitable 
factor. From the results obtained by the mechanical depart- 
ment, the track department is able to determine the correct 
curve elevation for safe train operation. When both depart- 
ments have done everything possible to provide safe 
locomotive and track conditions, they can then present 
definite figures to the operating department on which it can 
base its rules and regulations for the operation of trains. 
The method described in the article, which is largely 
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analytical, is not intended as a means of discovering the 
cause of a derailment after it has occurred; its primary 
objective is to offer something definite toward preventing 
future derailments. 


In spite of the opposition which has been offered to practi- 
cally every innovation which tended to remove or circum- 
scribe the exercise of personal skill in 
industry, the trend has been constantly 
toward more complete control of indus- 
trial processes by the elimination of the 
variable quality of individual ‘skill. 
This is seen in the use of special tools in repetitive pro- 
cesses by which parts are completed to extremely close toler- 
ances without skilled attendance, in the control of heating 
operations by the use of pyrometers and automatic heat 
regulation, etc. In the railroad shop the freedom from the 
necessity of close limits in fits has left the control of toler- 
ances generally in the hands of the workmen, on whose skill 
in estimating allowances the quality of the work depends. 
During recent months a series of articles in the Railway 
Mechanical Engineer has been devoted to the possibilities of 
closer tolerances in railroad work, controlled by the, use of 
precision instruments in taking measurements. Among the 
advantages claimed in these articles may be particularly 
mentioned the more general interchangeability of many smal] 
motion parts and the better systemization of the transfer of 
measurements to the machine in finishing parts which work 
together. Probably one of the first objections to the adop- 
tion of such practices will be based on the lack of necessity 
for close tolerances because of the comparatively loose fits 
required on the locomotive. 

No doubt the looseness of locomotive fits permits of consid- 
erable variation in the precision of dimensions and, if close 
precision were costly, it would obviously be undesirable. 
As pointed out in these articles, however, this has not been 
found to be the case where precision methods have been ap- 
plied in a railroad shop. The experience in other industries 
also supports this conclusion. During the European war 
considerable difficulty was encountered at the outset in 
meeting what was considered extreme refinements in toler- 
ances in the production of war material. On a certain shell 
contract, however, the expedient was adopted of fixing toler- 
ances in the shop with even greater precision than those re- 
The result was 
immediate and salutary. Rejections became negligible and 
the technique of working to the closer limits was found to be 
no more difficult and, in fact, to become more a routine mat- 
ter than had been the case prior to the definite adoption of 


Precision in 
the Railroad 
Shop 


the closer limits in the shop. This is suggestive of what to a 


lesser degree may be accomplished in the railroad shop if ad- 
vantage is taken of the full possibilities of the use of pre- 
cision instruments. From their use, reduced to a simple 
routine, good results are less difficult to obtain than from de- 


pendence on the judgment of the individual in working out 


each fit in his own less systematic way. 


The mechanical departments of the railroads have frequently 
been criticized for not making more extensive use of men 
who have received a college training in 

Co-operative Me- mechanical engineering. It is true that 
chanical Engineer- some few railroads have conducted what 
ing Training is known as special apprentice courses 
for college graduates. Some of these 

courses, however, offer little more than the usual shop ap- 
prentice training. Others are designed to give the voung 
men a more or less general training in mechanical depart- 
ment methods and practices; in addition to a certain amount 
of shop training in various departments, they are scheduled 
to do some work in the drafting room, in the office, in the 
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enginehouses, on testing of materials and other special work. 

The Central of Georgia, in co-operation with the Georgia 
School of Technology, is developing a scheme of co-operative 
mechanical engineering education, which seems to possess 
many advantages over the special apprentice courses in re- 
cruiting young college men for railroad work. Boys who can 
qualify for the entrance requirements of the college and are 
satisfactory to the railroad on the basis of the tests passed by 
new employees, are entered in the co-operative courses, which 
cover a period of five years. In general, the boys spend one 
month at the college and one month with the railroad. Each 
boy has an alternate, who is in the shop while he is in the 
school, or vice versa. They are allowed short vacations 
during the Christmas holidays and the summer months, these 
vacations, however, being taken from the time in college and 
in no way interfering with the maintenance of a uniform 
force in the railroad service. 

There appear to be very distinct advantages in these co- 
operative courses. In the first place, the boy enters railroad 
service at about the same age as the regular apprentice and 
does not have to start at the very beginning after he has 
finished his college training, as is true in the case of the 
special apprentice. He thus not only finds it easier to accom- 
modate himself to the work in the railroad shops, but if it 
appears that he is not suited for this particular class of work, 
he can arrange for a transfer to something for which he is 
better suited. Too many boys who graduate from college 
find out too late that they have made a mistake and that their 
peculiar talents could be better utilized in other fields than 
that for which they have prepared. The fact that the co- 
operative students are earning money one-half of the time 
they are in college makes it possible for many young men to 
secure a college training, who for financial reasons would 
otherwise probably be deprived of that opportunity. 

In general, it has been found that the co-operative stu- 
dents take their work more seriously than do the young men 
in the standard engineering courses. This is to be expected, 
since they can better understand how the theory which they 
are receiving in their college training can be applied in a 
practical way in industry. The Central of Georgia now has 
56 co-operative students in the mechanical department, 16 in 
the electrical department and two in the signal department. 
Twenty-eight of these boys are first year men, 34 second year 
or sophomores, 8 third year or pre-juniors, and 4 fourth year 
or juniors. It is, of course, too soon to predict the final out- 
come of this experiment, but it would seem to contain great 
possibilities for providing a splendid training for recruits to 
the mechanical department. 


New Books 


Equipment. By B. E. 
painter, Delaware, Lackawanna & Western. 

trated. 4% In. by 7% In. 
Simmons-Boardman Publishing Company, 


New York. 


A practical book on railway painting has been in demand 
for some time among railway men. There have been numer- 
ous books published on painting but none of them has at- 
tempted to specialize on the methods used in painting cars 
and locomotives. The purpose of this book is to supply 
such information to the railway painter. 

The book is divided into three parts. Part I supplies the 
fundamental knowledge of paints and tools. The section is 
introduced with some general remarks on painting which are 
elemental in nature, but are essential for every painter to 
know. ‘This is followed by a description of the various pig- 
ments and oils used in mixing and obtaining the various 
colors for different kinds of work. The nature and kinds of 
varnishes are clearly set forth. This section is concluded 
with a description of the various tools and how they are 
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used by the painter. Part II covers the painting of passenger 
car exteriors. A complete description is given of the various 
processes used for painting the exterior of new wooden’ and 
steel passenger cars. This section is concluded with the rea- 
sons why passenger cars have to be shopped for repainting 
and the method of doing this work. Part III gives detailed 
information covering the painting of passenger car interiors, 
freight cars and locomotives. Throughout this section will 
be found special information of value to the railway painter 
such as methods of refinishing the interiors of new and 
shopped steel and wooden passenger cars; varnish room 
work, including a description of equipment such as sash and 
door racks; the use of an air brush or sprayer for painting 
freight cars; and the painting of locomotive parts requiring 
special attention. 


TRANSACTIONS INDEX, VoLUMES 1 To 45, 1880-1923. 222 pages, 
5/4 In. by 834 In., bound in half-morocco. Price $3.00. Pub- 
lished by the American Society of Mechanical Engineers, New 
York. 


This edition of the Index to Transactions is the fifth which 
has been published since the appearance, in 1880, of the first 
volume of the published literature of the Society. 

In preparing the present index, the intention has been to 
cover as thoroughly as practicable the material hidden some- 
times in irrelevant discussions and sometimes in the papers 
themselves, which, on account of its different subject-matter, 
would escape the attention of the searchers in an index de- 
voted primarily to the major subjects of formal papers. The 
items have also been fully cross-referenced. 

Inasmuch as the material in the first 25 volumes is quite 
completely indexed in Volume 27, the present index should 
apply more particularly to Volumes 26 to 45, inclusive. It 
will be found, therefore, that the present index contains only 
a sufficient number of references to the first 25 volumes to 
locate the papers and their authors. No references to the 
discussers of these early papers are given, although such 
references are included in the general index of Volume 27. 

Another difference in the present index lies in its arrange- 
ment. The general style of The Engineering Index has been 
followed, grouping alphabetically all items under authors’ 
names and subjects, except memorial notices of deceased 
members, in the main section. No separate listing of authors 
or of papers in chronological order is attempted. References 
to purely Soviety affairs, such as accounts of meetings and 
addresses which do not deal with technical subjects, have 
been omitted. A separate index to memorial notices has 
been included. 


What Our Readers Think 


Setting Locomotives to Music 


New York. 
To THE EDITOR: . 

At first thought, it seems to require a rather elastic 
Imagination to compare the music of a symphony orchestra 
to the sounds produced by a locomotive under way—most 
locomotives, at least. Yet there is in reality a bond of 
sympathy existing between the endeavors of those who guide 
the movements of each—that striving for a degree of mechan- 
ical perfection that will produce results embodying both 
harmony and rhythm. 

Two well known symphony orchestras have recently 
presented for the approval of their audiences in this country, 
a composition by Arthur Honegger, a French composer, 
entitled “Pacific 231.” It seems that this young composer, 
from childhood, has had a passion for-locomotives, and if 
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the favorable comment which his musical production has 
created may be taken as an indication, it is safe to say 
that he has been unusually successful in translating the 
audible impressions of a powerful modern locomotive at 
high speed into a pleasing musical theme. The composer 
of “Pacific 231” has drawn a musical picture of a train 
driving through darkness at high speed. Quoting the words 
of the musical critic, he has projected an idealized vision 
of a marvelous modern world in which man has extended 
himself and his powers through muscles of steel and tissues 
of copper and brass. He has pictured man as a conqueror 
of time and space by his mechanical mastery of stupendous 
forces and the genius with which he has bent them to his 
will. 

All this the composer has accomplished with music. The 
locomotive engineman may also be credited with a sub- 
conscious effort to produce “mechanical music” with the 
powerful machine under his control when, at the end of each 
run, he writes on his work report, “Square up valves.” 

LOCOMOTIVE “TUNER.” 


Reclaiming Files 
LirrieE Rock, Ark. 
To THE EDITOR: 

A question was asked by James Sheridan in the November 
issue of the Railway Mechanical Engineer relative to the use 
of an acid solution for the reclamation of worn files. Dull 
or worn files can be sharpened by placing them over night in 
a solution of one part sulphuric acid to two parts of water. 
After being removed from the acid solution, they should be 
rinsed well in clear water. 

The acid should be kept in an earthenware vessel. 

J. W. BRODERICH, 


Gang Foreman, Missouri Pacific. 


Speculations on Locomotive Efficiency 
Councit BLurFFs, Iowa. 
To THE EDITOR: 

The locomotive boiler is a most admirably effective steam 
producer, notwithstanding the limitations put on its design 
by considerations of clearance. It has a marked advantage 
over the stationary boiler, in that the water content is in a 
state of continual agitation when the locomotive is moving, 
which augments and assists the natural or gravity circulation 
of the water in the formation of steam. 

To produce steam in large quantities necessitates the con- 
sumption of fuel at a rapid rate. On the limited grate area 
of the coal fired locomotive boiler, as compared with station- 
ary boilers of equal capacity, a thick fuel bed must be main- 
tained. Fresh fuel must be added at the top of the fire. 
The air for combustion is necessarily admitted at the bot- 
tom. Naturally the oxygen of the incoming air first comes 
into contact with the bottom layers of fuel, with the con- 
sequence that most perfect combustion is secured at some 
point well down in the depth of the fire. Above that point 
combustion proceeds in an atmosphere more or less im- 
poverished of oxygen and at the upper surface of the fire, 
where the fresh fuel is undergoing the process of distillation, 
the oxygen content of the air is at a minimum. The vola- 
tile constituents of the fuel, containing hydrogen, require 
proportionately more oxygen for their perfect combustion 
than does the fixed carbon, while they actually are supplied 
with much less. 

This condition seems to require two things for its correc- 
tion. The first is the admission of more air through the 
grate space, which may be accomplished by careful design. 
The second is the admission of air above the fire. This 
latter remedy, to be effective, requires that the air be pre- 
heated. It may be accomplished by utilizing the brick arch, 
with which every locomotive should be provided. The arch 
tile may be made hollow so that when put in place the 


RAILWAY MECHANICAL ENGINEER 


Vor. 98, No. 12 


hollow spaces connect up to form a passageway for the flow 
of the air, outlets being provided on the under surface of 
the tile and the passageway for air connecting up at the 
lower end of the arch with a hollow stay in the throat water 
leg. Dampers may be placed over these stays so that control 
of the air is provided for. 

The most nearly perfect combustion attainable requires 
about 16 lb. of air per lb. of combustible. On our larger 
locomotives this demands an air supply of one ton or more 
per minute, or over 25,000 cu. ft. 

Locomotive flue gas analyses seldom show an excess of 
air. Generally the contrary is apparent as indicated by the 
presence of excessive CO in the flue gases. -The problem 
of draft is therefore intimately related to that of combustion. 
It is well known that the present method of producing draft 
is inefficient, but is retained on account of its simplicity and 
because it does the work required of it, even though waste- 
ful. The inefficiency can be laid to just one thing—exces- 
sively high exit velocity of the gases passing out of the stack. 
The velocity is sufficient to carry the gases up a considerable 
distance when less would just as well suffice. 

In a centrifugal blower fan operating with free inlet and 
discharging directly into the open air, the power required 
to drive it is proportional to the cube of the speed. If you 
double the speed of the fan, it will deliver two times the 
volume of air at four times the dynamic pressure, thus re- 
quiring eight times as much power to drive the fan. The 
same rule holds good when the propelling power is a jet of 
steam. The loss is in the excess dynamic pressure of the 
ejected gases or air. Any experimental work looking to the 
substitution of a fan or blower to produce draft for the loco- 
motive is sure to run afoul of this fact. 

Reduction of exit velocity will necessitate a larger stack. 
A larger stack will require modification of the exhaust jets 
by breaking the single jet up into several smaller and more 
effective jets having larger entraining surface area. Greater 
continuity of the flow of the exhaust through the jets must 
be secured. 

This latter suggestion leads to certain inferences. Just 
why is it necessary to provide four separate and independent 
exhaust passages up to the base of the nozzle? Why not 
simplify cylinder and saddle construction by leaving them 
out altogether, thus reducing pattern and molding costs and 
permitting the use of cast steel in saddle construction with 
increased strength and reduced weight? 

What will happen if the separate exhaust passages are 
omitted and the space within the saddle be made into a re- 
ceiver with the exhaust nozzle applied in the usual manner? 
Conceivably, on starting the locomotive, the first few ex- 
hausts will be irregular, but on the attainment of any speed 
this will disappear and the pressure within the receiver will 
become reasonably constant. The flow of the exhaust 
through the nozzle will then become practically continuous, a 
condition much more to be preferred for the production of 
draft than the intermittent action now secured. 

The suggested omission of the exhaust passages leads also 
to further speculation. The receiver space may be utilized 
for the installation of a feed water heater, preferably of the 
closed type, an ideal location for it, as its heating surface 
will be in contact with the entire volume of exhaust steam. 
without in any way offering obstruction to its flow to the 
nozzle and with the assurance that maximum feed water 
temperatures will be secured. 

The saddle may be made of cast steel in a single unit cast- 
ing with independent unit cylinders bolted on, making the 
replacement of a damaged cylinder a simple matter and 
permitting the use of such material for cylinder constructioa 
as may be best suited with the assurance of better castings. 
Both unit cylinders may be cast from a single pattern with 
considerable saving in pattern cost. Several hundred pounds 
of excess weight may be eliminated. 

| THomas E. STUART. 


Derailments of Locomotives on Curves 


An Investigation of the Mechanics of Curving To Determine Why 
f the Wheels Leave the Rail 


Part | 


By Roy C. Beaver* and Marion B. Richardsont 


HOSE who are called upon to investigate the causes of 
locomotive derailments are frequently puzzled to know 
what to say in their reports. An investigation of the 

locomotive does not disclose any mechanical defect and the 
track seems to be in perfect condition. The operating con- 
ditions at the time of the derailment were satisfactory, and 
still the locomotive left the track. In many cases there does 


hope of shedding some light on the problem to the end that 
faulty conditions will be corrected and future derailments 
prevented. 

The locomotives involved in the derailments which led 
up to this discussion were of the heavy Mikado and Santa 
Fe types. The speeds were slow, not over 10 miles per hour, 
and it was usually the outside leading driver which was 


not seem to be any one fac- 
tor or combination of factors at 
which to point the finger of 
blame. 


One of the most common de- 
railments on a curve is that in 
which the outside leading driver 
climbs the rail while the loco- 
motive is moving at slow speed. 
Such derailments usually occur 
with some one class of locomo- 
tives, under certain definite con- 
ditions as to degree of curvature 
and track elevation, and operat- 
ing conditions peculiar to the 
locality. Occasionally the sec- 


ond driver will also figure in a ` 


derailment. Such derailments, 
while causing very little prop- 
erty damage, are costly and ex- 
asperating. They tie up the 
line, cause delays and annoy- 
ance and frequently require the 
use of the wrecking outfit be- 
cause of the heavy locomotives 
which are usually involved. 
This discussion, which is based 
on a study and investigation of 
a number of such, derailments, 
is made in an attempt to show 
what might be the causes of 
such derailments, and where to 
look for the trouble when these 
derailments take place. 


It is practically impossible to 


HIS article is the result of a series of 
T investigations begun by Mr. Beaver, 
assisted by Mr. Richardson, in the 
spring of 1919. The original investigation 
resulted in the determination of a factor which 
was called the factor of wheel bearing. This 
factor is the ratio of the weight on the wheel 
to the vertical thrust which tends to lift the 
wheel from the rail. When this factor is equal 
to, or greater than one, the wheel will stay on 
the rail and when it is less than one, the wheel 
will climb the rail. The results of the original 
investigation were incorporated in a thesis, 
which is now the property of the School of 
Engineering of The Pennsylvania State Col- 
lege, to which reference has been made in pre- 
paring this article. At that time the center of 
rotation, in the case of a Santa Fe type loco- 
motive, was considered to be at the point of 
contact of the inside main driver with the rail. 
Subsequent investigation has shown that the 
center of rotation varies with different con- 
ditions of equipment and track. 


derailed. Sometimes it was both 
the leading and second drivers 
that climbed the rail. There 
were instances where the loco- 
motive had traveled consider- 
able distances before the en- 
gineman was aware that a de- 
railment had taken place. 
These derailments took place on 
curvatures of from about 4 deg. 
to 12 deg. 

In order to simplify this dis- 
cussion, the writers have chosen 
to include only the Santa Fe 
type of locomotive. The prin- 
ciples involved, however, apply 
equally well to any other type 
of locomotive. Furthermore, as 
these derailments took place at 
low speeds, the conditions were 
considered to be static rather 
than dynamic and centrifugal 
force would therefore have lit- 
tle effect and was not taken 
into account in this study. 


This discussion is intended to 
be qualitative, rather than 
quantitative. It is desired to 
point out the principles rather 
than to give definite figures for 
any particular locomotive and 
for this reason the figures used 
in this article and the selection 
of the Santa Fe type are solely 
for the purpose of illustrating 


arrive at exact values for the forces and stresses that occur 
in the locomotive and track, by a method of analysis. This 
is owing to the varying conditions found and the assump- 
tions which must necessarily be made. Yet this is the only 
method that the majority of engineers have for arriving at 
conclusions in regard to such derailments. There are instru- 
ments for determining the thrusts exerted by locomotive 
drivers on the rail, but these instruments are costly. Their 
use requires a great deal of preparation and time and they 
require considerable care in handling, as well as in the in- 
terpretation of results. Such apparatus is not available to 
the average mechanical officer for his investigations. There- 
fore, it is necessary to study the case analytically with the 
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and giving a definite form to these principles. 


How a Locomotive Traverses a Curve 


Apparently a locomotive rolls around a curve with little 
effort, but when curve friction is taken into account, train 
resistance formulas show that the work to be done in curving 
is a factor to be reckoned with. Suppose a locomotive going 
east passes around a curve after which it is traveling north. 
During the time the locomotive has gone around the curve it 
has rotated about some point in its wheel base through an an- 
gle of 90 deg. That is, while it was rolling ahead, it was also 
slipping sidewise; the treads of the wheels slipping laterally 
on the tops of the rails. It is evident that there must also 
have been a longitudinal slipping of some of the wheels, be- 
cause the distance around the curve on the outer rail is longer 
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than the distance on the inner rail. These lateral and longi- 
tudinal slippages, or their components, must be overcome 
to get the locomotive around the curve and the work must 
be done by the flanges. At high speeds, centrifugal force 
must also be overcome, but its effect is very small at slow 
speeds. In order to fix these ideas clearly in mind, consider a 
locomotive without flanges to be traversing a curve on a plane 
surface without rails, as shown in Fig. 1. The traction of 
the locomotive if not guided would cause it to move in the 
direction of the arrow X. But it is desired to make it move 
in the curved path AB. In order to do this it is necessary 
that pulling forces be applied at the front and back, as at 
Y and Z, or pushing forces, as at Y” and Z” or combinations 
of these forces, at the same time that the tractive force is 
acting. By regulating the amounts of the forces F, Y”, Z 
and Z’ in conjunction with the tractive force, the locomotive 
will follow the curved line AB without the use of rails and 
flanges. Instead of the large forces Y, Y”, Z and Z’, we 
could employ a larger number of smaller forces as a, b, c, d, 
e and f. It will be observed that the forces Y and Z, or the 
larger number of smaller forces, cause the whole locomotive 
to rotate about some point in its wheel base and that the 
location of the point of rotation can be varied by altering 
these forces. 

Now consider that this locomotive, still without flanges, 
is placed on the track. If the rotating forces are just right, 
the locomotive will go around the curve safely. The action 
of the pairs of wheels will be the same as large cylinders 
which tend to roll at right angles to their axes, as indicated 
by the arrows in Fig. 2. Thus first, second and third pairs 
of drivers tend to roll off on a tangent to the curve and leave 
the rail on the outside of the track and the fourth and fifth 
pairs of drivers tend to roll over the rail on the inside of the 
track. So if the guiding forces are removed, or are too small 
for the work to be done, the locomotive will assume the posi- 
tion shown in Fig. 3. 


Position of a Locomotive on a Curve 


With these ideas in mind, consider Fig. 4 which shows the 
position of the drivers of a Santa Fe locomotive on a curve. 
The solid lines are the position of the locomotive at anv in- 
stant and the dotted lines at any succeeding instant. The 
curvature of the track shown in the drawing is exaggerated 
for clearness. 

The locomotive is moving in the direction of the large 
arrow. The axles are held parallel to each other by the 
frame and with the possible exception of the main axle, make 
angles with the radii of the curve, as shown at A and B. The 
angularities between the axles and the radii cause similar 
angularities between the flanges and rails, which are com- 
monly termed the striking angles. Thus the wheels roll, 
with respect to the rails, as shown by the small arrows on 
each wheel. This shows how the outside number one and 
two drivers tend to climb over the outer rail and the inside 
number four and five drivers tend to climb over the inner 
rail. Furthermore, the striking angles cause the points of 
contact between the wheels and rail to move ahead of the 
centers of the outside number one and two and inside num- 
ber four and five drivers, and back of the centers of the op- 
posite wheels. The locations of the points of contact are on 
the lines C. The distances from the centers of the wheels to 
the lines C depend upon the curvature, the length of wheel 
base aud the position of the wheels in the wheel base. 

Whether or not there is actually contact between the wheel 
and rail on the lines C depends upon tbe curvature of the 
track and the lateral play between the baugs of the drivers 
and the journal boxes. Any curvature will cause the num- 
ber one wheel to roll against the outer rail and cause contact 
at D and any curvature would cause the number two wheel 
to roll against the rail at E, if the frame of the locomotive 
did not exert a force to hold it away. It has been found that 
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Fig. 4—A Locomotive on a Curve, 
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a locomotive just out of the shop, with the lateral taken up, 
will have contact between the flange of the second driver and 
the rail at E up to about four degrees of track curvature, 
after which there is clearance at E. This explains why de- 
railments do not take place so commonly under four degrees, 
for below that curvature, there are two driving wheel flanges 
doing the work of guiding instead of one. But when 'the 
departure of curvature becomes too great for the driving box 
lateral, as it does from about four degrees upward, the flange 
is pulled away from the rail at E, the assistance that the 
number two flange has been giving is withdrawn and the 
number one flange must take on the extra load. Naturally, 
there is clearance at the opposite points shown at F and G, 
for these drivers tend to roll away from the inside rail. In 
spite of the fact that the inside number four and five drivers 
tend to roll over the inside rail toward the inside, an obser- 
vation of locomotives on curves shows there is clearance 
at H and J, as well as at K and L. We naturally expect a 


Ctr: of Gravity 


Fig. 6—Diagram Showing the Effect of the Elevation of the Outer 
Rall 


clearance at K and L due to the direction in which these 
wheels roll with respect to the outer rail, but the clearance 
at H and J can only be explained by the fact that the center 
of rotation must be somewhere ahead of the number four 
drivers. It may be noted, as a deduction, that the maximum 
curvature which the locomotive will take without complete 
binding is that which will cause contact at the points D, L, 
G and H. 

Because these derailments give trouble when the number 
two flange does not bear against the outer rail, this study has 
been limited to that condition. The outside number one hub 
bears against the frame, putting all the lateral in the number 
one pair of drivers at M, while the frame rotates in the direc- 
tion of the curve. This rotation of the frame causes it to 
bear against the inside number two and outside number four 
and five hubs, which places the lateral in those drivers at 
N, P and Q, respectively. 


Succeeding Positions of a Locomotive on a Curve 


Consider the locomotive in Fig. 4 to have moved the dis- 
tance a to the position shown by the dotted lines. After the 
locomotive has fully entered the curve, other conditions being 
equal, the contacts and clearances at the hubs, will remain 
constant until the locomotive starts to leave the curve. It 
will be observed that while the locomotive has moved ahead 
the distance a, the number one drivers have moved to the 


right the distance b; the number two drivers have moved to, 
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the right the distance c; the number four drivers have 
moved to the left the distance d, and the number five drivers 
have moved to the left the distance e. Thus it will be ob- 
served that a locomotive does not simply roll around a curve, 
but that it both rolls and slides around the curve with a side- 
wise slipping of the wheels, and that for each longitudinal 
advance there is a corresponding lateral slipping. This is 
nothing more nor less than a lateral rotation of the locomo- 
tive, the rolling of the wheels and longitudinal advance hav- 
ing little to do with it, except to make the necessary rotation. 
This rotation is shown by the positions of the center lines of 
the locomotive in Fig. 4, the center of the locomotive having 
been rotated through the angle O”. 


The Center of Rotation 


The center of rotation varies for different types of locomo- 
tives, curvatures of track, speeds and locomotive and track 
conditions. It will vary even for any given locomotive and 
curvature with the slightest amount of variation of speed, 
track elevation, surface and alinement, as the throttle is 
opened or closed, or as the brakes are applied or released. 
However, for the conditions selected, it may be definitely 
located on the inner rail, approximately under the main driv- 
ing wheel. Owing to the elevation of the outer rail and low 
speed with the absence of centrifugal force, the most slipping 
will occur under the outer drivers and not the inner, as the 
outer drivers carry less load than the inner for these condi- 
tions. Therefore rotation takes place about some point on 
the inner wheel base. Furthermore, if the point of rotation is 
at or back of the contact point of the number four driver, the 
clearance at H would become zero, as this wheel rolls in the 
direction of the arrow, which it does not do in practice. 
Therefore the point of rotation is somewhere ahead of the 
number four driver, and it will have to bé an appreciable dis- 
tance ahead of this driver to maintain the clearance at H. 
Finally, if the point of rotation is appreciably ahead of the 
main driver, the distance from the center of rotation to the 
contact point of the number one driver at D would be less 
than the distance from the center of rotation to the contact 
point of the number five driver at L, so that a given lateral 
movement at D would produce a greater lateral movement at 
L taking up the clearance at L, which again is not borne out 
in practice. ‘Therefore the center of rotation must be near the 
inside main driver. A small variation in the location of this 
point will not affect the principles involved nor materially 
affect the numerical calculations. Thus for the sake of sim- 
plifying both the analysis and computations, this point will 
be considered as being at the center of the tread of the inside 
main driver. 


Forces to Be Overcome in Rotating 


We have seen that the rotating forces must overcome the 
lateral slipping of all the driving wheels, or the diagonal 
components thereof, except that of the inside main driver, 
about which the rotation of the locomotive takes place. There 
is also a longitudinal slipping of the outer wheels, due to the 
fact that the distance around the curve on the outer rail is 
longer than the inner and that the outer wheels carry a lighter 
load. This longitudinal slipping, or its diagonal component, 
must be overcome as well. The trailing truck, or the lead- 


‘ing truck, when the locomotive is backing, also exerts a force 


opposite to the direction of curving, and this too, must be 
overcome. Finally, the pull of the drawbar has a component 
which adds its share to the already heavy burden of the 
rotating forces. In all of this it must be kept in mind that 
centrifugal force is not considered to be a factor at these low 
speeds. Each of the forces to be overcome may be analyzed 
and evaluated. 

These forces can be more clearly understood by referring 


to Fig. 5. If O, is the weight on the outside number one 


driver, O, the weight on the outside number two driver, J; 
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the weight on the inside number one driver, etc., and f the 
coefficient of friction between the wheel and rail, then the 
forces f O,, f Oz, f L, etc., are the forces required to cause 
sliding of the wheels, longitudinally in the case of the outside 
main driver, laterally in the cases of the inside number one, 
two, four and five drivers and both longitudinally and 
laterally, or diagonally, in the cases of the outside number 
one, two, four and five drivers. 


Driving Wheel Friction 


In arriving at the loads on the drivers, we must bear in 
mind that the elevation of the outer rail causes the center of 
gravity of the locomotive to the thrown toward the inside of 
the curve, thus taking weight off the outside wheels and 
putting additional weight on the inside wheels. This can 
be understood from Fig. 6, in which the solid lines show the 
locomotive when horizontal and the dotted lines show the 
locomotive when on a curve with the elevation e. Suppose k 
to be the height of the center of gravity above the top of the 
rail and d the distance from center to center of the tops of 
the rails. Then é, the distance the center. of gravity will 


eh 


move toward the inside of the curve, is — . Also the reac- 


tions R and R’ due to the load W being off center will be 
d d 
w a w ee 
2 2 
R = ————_ 
d 


and R’ = ——————— , These wheel 
d 
loads are to be used for O and 1, respectively. 

In selecting a value for the coefficient of friction f, a study 
of the data and tables given by various authorities, and 
also of the results of investigations made at The Penn- 
sylvania State College shows that it varies from .10 
to .41, and that a fair value for steel tires on steel rails 
would be about .20. In selecting this figure, it was borne 
in mind that the coefficient of friction would be less for a 


revolving wheel than for a stationary wheel, as shown by the. 


fact that a plug gage can be slipped more easily into a ring 
gage if it is revolved at the same time it is pushed in. It 
may also be noted here that the coefficient of friction of rest 
is greater than that of motion, and that this coefficient de- 
creases in value as the speed increases. We would, therefore, 
naturally expect derailments to occur on curves of moderate 
curvature, say up to about 12 degs. The speed of lateral 
slipping, for any given locomotive speed, increases with the 
curvature, and therefore the coefficient of friction of lateral 
slipping for the higher curvatures, being less, does not cause 
such a high side thrust of the outer wheel. 


Trailing Truck Action 


Trailing trucks are of various types, but suppose we have one 
of the sliding type with a centering spring. This spring is 
compressed on a curve, and exerts a pressure on the locomo- 
tive frame toward the inside of the curve. From the known 
dimensions of the spring we have the diameter of the steel d, 
the mean radius of the coil r and the number of coils n. 
Also from the conditions of the curvature, we know the de- 

FGd* 
flection F. Then from the formula T = 

64 nr? 
able to calculate the force T, which is exerted by the spring, 
taken the modulus of torsional elasticity, G, at 12,500,000. 
This force is not at right angles to the frame but is trans- 
mitted to the frame through the usual ball and socket con- 
nection. Therefore we must consider the component normal 
to the frame, which is T, = T cost. Trailing trucks of the 
rocking or other types would be considered in a similar man- 
ner, except that in these types the load is applied on the cen- 


we are 
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ter of the truck, whereas when centering springs are em- 
ployed, the load is applied at a considerable distance back of 
the truck center. 


Effect of the Drawbar Pull 


When the locomotive is pulling a train or even the tender, 
there is a side thrust to be considered, the intensity of which 
will depend upon the curvature and the actual drawbar pull. 
We shall include this factor in the study and set for it a 
figure based on a nominal drawbar pull of 30,000 lb. In 
making investigations this factor will have to be studied care- 
fully in order to be evaluated properly. Referring to Fig. 5, 
the side thrust of the drawbar pull is W, = W tan w. 


Moments of Forces to Be Overcome 


Thus we must overcome the forces fO,, etc., fI, etc., T, 
and W,, the intensities of which have just been analyzed. 


N 


Outside. 
Y, 


Fig. 7—Reactions in the Leading Truck 


Since we have considered rotation to take place about the 
inside main driver, the moment arms of these forces are b, c, 
d, etc., as given in Fig. 5. Summing up these factors, in 
order to cause the locomotive to rotate about the inside driver, 
we must exert sufficient turning moment to overcome these 
resisting moments which are 


bfO, +cfO.+ dfO,-++-efO, +8f0,+hf1,+)] fla+ kfI,+ l£L +mT,+0nW, 
Overcoming the Reactions _ 


Opposed to the above forces are reactions which must 
cause sufficient turning moments to balance those of the re- 
sisting forces if a derailment is not to occur. First of all, 
we have the guiding reaction of the leading truck wheel 
flange and then the reaction of the leading driving wheel 
flange. Owing to the conditions already assumed, there are 
no other flange reactions. Assisting the two flange reactions are 
the lateral components of the side thrusts of the leading truck 
radius bar pin and of the trailing truck radius bar pin. 
Truly the reactions are few compared to the resisting forces 
and consequently they must be high in numerical value to 
meet the work they are called upon to do. Referring again 
to Fig. 5, the leading truck reaction is U with its lateral 
component U,; the leading driving wheel reaction is S; that 
of the leading truck radius bar center pin is V, with its 
lateral component V,, and that of the trailing truck radius 
bar pin is R, with its lateral component R,. 


An Analysis of the Reactions 


As in the case of the trailing truck, there are also various 
kinds of leading trucks; and for purpose of analysis one of 
the constant resistance, rocker type has been selected. Re- 
ferring to Fig. 7, let the load on the truck be Z. This load 
will then have the vertical reactions at the rockers of 

Zs Zr 
Zy = and Ze = 
r -+s r+s 


components of the reactions are Y, = Z, tan z and Y, =Z, 


The horizontal 


, respectively. 
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tan z respectively, which, added together, equal U in Fig. 5. 
U has its lateral component which is U, = U cos u. The 
reaction of the leading truck radius bar pin causes the wheels 
to follow the curve radially. In order to do this the reaction 
of the pin must be sufficient to cause the slipping of one of 
the wheels, at least when the coning is not precisely right, 
as is generally the case, all because the outer and inner rails 
of the curve are not the same length. Because the outer wheel 
carries the lesser weight, it is the one to slip and the 
force required to slip it is fO. If d is the distance from 
center to center of the rails, as in Fig. 6, and a the distance 
from the pivot pin to the center of the truck as in Fig. 5, 
then by taking moments about the inside wheel, the reactio 
fOd | 


is V = and its lateral component is V, = V cos v. 


a l 
The reaction of the trailing truck radius bar pin is due to 
the same cause as the reaction of the leading truck radius 
bar pin and may be found in a similar manner. Thus let d 
again be the distance from the center of rail head and a’ the 
distance from the pivot pin to the center of the truck. Then 
by taking moments as in the case of the leading truck, the 
dfO, 


value of the side thrust is R = and its lateral com- 


q 

ponent is R, = R cos r. The reaction of the leading driver 
will be considered as the unknown and when once deter- 
mined, it will enable us to tell whether or not that wheel will 
stay on the rail. Thus by using the moment arms given in 
Fig. 5, in a manner similar to that used for the resistances, 
the combined moments of the rotating reactions are zU, + 
yS + xR, + pV,, in which S is unknown. 


The Vertical Reaction . 


This horizontal thrust S has a vertical reaction S, which 
is opposed by the weight on the driving wheel. If the 
weight is not sufficient to overcome the reaction S,, a derail- 


Angle of -> 
Inctine i ari \ 


Fig. 8—Relation of the Horizontal to the Vertical Forces at the 
Wheel 


ment will result. The relation of the wheel and rail is shown 
in Fig. 8, in which the rail is curve-worn, as that is usually 
the condition in which the rail is found when a derailment 
takes place. The relation is similar to that of an inclined 
plane, the thrust S producing the normal reaction s and the 
vertical reaction S, If the angle of incline is 4, then 
S, = S cot i. When the wheel is at rest, then the reaction 
S, is the only one which the weight of the wheel must over- 
come. But when the wheel is rotating, there is an additional 
vertical reaction to be overcome, which arises out of the 
friction between the flange and rail due to the normal pres- 
sure s. The contact point being at the distance q ahead of 
the center of the wheel, the friction at this point would cause 
the wheel to tend to rotate about the bearing point, rising off 
the tread, so that some of the weight of the wheel is required 
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to hold it down against this friction. This can be better un- 
derstood by recalling that the: wheel bears against the rail at 
an angle, causing it to nose into the rail and tending to make 
it roll up the inclined plane and go over the rail. This fric- 
tion, due to the binding action, high bearing pressure and 
small area of contact, is very high, and its cofficient, f’, 


The normal force s = i 

sini 
and the friction is then f's. This friction then has the verti- 
cal component s, = f's sin i. Therefore the vertical reaction 
which must be overcome by the weight on the wheel while 
rotating is S, + 5,. 


The Factor of Wheel Bearing 


The ratio of the weight on the wheel to the vertical thrust 
which tends to lift the wheel may be called the factor of 
wheel bearing. When this factor is equal to or greater than 
1.00, the wheel will stay on the rail and when it is less than 
1.00, the wheel will climb the rail. As soon as the flange 
gets on top of the rail, the factor of wheel bearing increases, 
but it is too late and the longitudin:l rolling carries the 
wheel over. Sometimes after the leading driver has left the 
rail, the factor of wheel bearing of the second driver becomes 
sufficiently low to cause it also to climb over the rail, but 
such cases, while reported occasionally, are not nearly as 
common as derailments of the leading driver only. One 
would naturally suppose that when the first driver left the 
rail, the additional weight thrown upon the second driver 
would give it the necessary factor of wheel bearing to keep it 
on the track, which it does in most cases. : 

[This discussion will be continued in the January issue, 
in which a practical application of the factor of wheel bear- 
ing will be given.— EDITOR. ] 


may safely be put at .35. 


Locomotive Resistance and Tractive 
Force—A Correction — 


AN article on Locomotive Resistance and Tractive Force 
by Kiichi Asakura, mechanical engineer, Japanese Gov- 

ernment Railways, Tokio, Japan, was published in the 
September, 1924, issue of the Railway Mechanical Engineer. 
The following corrections should be made to the formulas on 
page 524, which read thus: 

w = 2.2 0.015 v per metric ton. 
and 

w = 5, 0.054 per long ton. 
These should read 


w 


2.2 + 0.015 v per metric ton. 
and | 
w= 5 + 0.054 v per long ton, 
respectively. 
The following correction should also be made in the three 
formulas for boiler efficiency on page 525 where the quan- 


G, GN 
tity [ — Jis given. This should read{ — ]. The last 
H H 


formula shown on this page which reads 


Cylinder gia. in. X stroke, ft. or in. d?1 
* — Dia. -of. driver: ft. Ñ D 
should be E | 
(Cylinder dia. in.)2 X stroke, ft. d?1 
Dia. of driver, ft. j D 


and the formula 
Grate area sq. ft. or sq. in. 


Cylinder volume (one cyl. cu. ft. or cu. in.) 


should be 


Grate area sq. ft. 


Cylinder volume (one cyl. cu. ft.) 


eee 
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The Original Locomotive Before Its Conversion to Turbine Drive 
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Mogul Locomotive Converted to Turbine Drive’ 


Test Shows Greater Operating Economy and Increased Capacity 
with the Same Boiler 


By H. 


Zoelly 


Chairman, Escher Wyss & Co., Zurich, Switzerland 


SCHER WYSS € CO., Zurich, Switzerland, in conjunc- 
tion with the Swiss Locomotive Works, Winterthur, has 
successfully converted a mogul type reciprocating loco- 

motive into a turbine driven condensing locomotive. The 
principal change, in general appearance, as compared with the 
original locomotive has been the replacement of the cylinders 
by a turbine. The original boiler, equipped with a Schmidt 
superheater, has been provided with a turbine-driven fan 
arranged in the front part of the smokebox as a substitute for 
the draft produced by the exhaust steam of the reciprocating 
engine. l 
The Main Turbines 

The new locomotive was constructed for the same per- 
formance as the old one, so that the six-stage impulse 
Zoelly turbine for running ahead was designed to give 
1,000 hp. at the crankpin. The back-up turbine consists 
of a simple compound wheel and is contained in the same 
casing as the ahead turbine. The turbine rotor, compris- 
ing both the ahead and back-up wheels, is made out of a 
solid block, the blades being inserted in slots in the wheel 
rims. The turbine drives through a double-reduction gear 
(the first reduction 1:7 and the second 1:4.1), a jack-shaft 
carrying the crank-pins and the drive to the wheels being 
obtained by connecting rods. 

The turbine casing with the reduction gear, intermediate 
shaft, jackshaft, and all bearings are mounted on a one- 
piece steel casing which is riveted to the locomotive frames. 
The turbine is placed in front of the boiler, its axis parallel 
to the locomotive axles. 

Steam admission to the ahead or back-up turbines is con- 
trolled by valves which are operated from the enginemen’s 
cab. For running ahead two groups of nozzles have been 
provided in the first guide wheel, one allowing the passage 
of about 11,000 Ib. of steam when fully open, and the other 
for 4,400 Ib. One or the other of the valves, or both, is 
fully open, according to the load. Intermediate quantities 
are obtained by throttling with the main governing valve. 

"Abstract of paper presented before the annual meeting of the Railroad 


Division of the American Society of Mechanical Engineers. The paper also 
appeared in the November issue of Mechanical Engineering, published by 
t 


e society. 


Only one valve which allows a total of 15,500 lb. of steam to 
pass, has been provided for running backwards. Smaller 
quantities are likewise obtained by throttling down with the 
main governing valve. The efficiency of the back-up turbine 
is lower than that of the ahead turbine for a locomotive 
usually runs ahead. Backing up is only provided for switch- 
ing maneuvering, or for use in cases of emergency where a 
smaller amount of power is required. i 

The maximum traveling speed of the locomotive is 47 miles 
per hour and is limited by the type of locomotive. The driv- 
ing wheels have a diameter of 60 in. At 47 m.p.h. the tur- 
bine makes 7,500 r.p.m. The turbine speed is of course, 
proportional to the traveling speed. When running ahead 
the back-up wheel rotates in a vacuum, as is common prac- 
tice in marine propulsion. The wheel friction for the simple 
back-up turbine is small, and the losses are therefore in- 
significant. 


The Condensers and Auxiliaries 


The steam passes in about equal quantities from the ex- 
haust end of the turbine, in both the ahead and the back-up 
turbines, to condensers placed longitudinally on each side 
of the boiler. These condensers are water cooled and are of 
the surface type. | 

All auxiliaries of the condensing plant are driven by one 
small turbine which revolves at 9,000 r.p.m. This speed is 
reduced to 1,200 r.p.m. through a reduction and bevel gear- 
ing and drives a vertical shaft carrying the circulating- 
water, air, and condensate pumps. The circulating pump 
takes water from the tender and forces it through the con- 
densers and back again to the recooler. The air pump 
discharges at a pressure of about 75 lb. to a water-jet air 
ejector which communicates with the two condensers. It is 
designed so that the air in the air separator can escape into 
the atmosphere and the water return to the suction side of 
the circulating pump. 

The condensate from the condensers is led to the conden- 
sate pump, which latter discharges at about atmospheric 
pressure into the feed pump. The latter is placed on the side 
platform of the locomotive. It is a reciprocating pump run- 
ning at 59 r.p.m. and is driven through a second reduction 
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from the auxiliary turbine. The feed pump discharges 
directly through a heater into the boiler. 

The auxiliary turbine is a three-stage Zoelly impulse tur- 
bine connected to the condenser and receives steam at 11 lb. 
gage pressure. Exhaust steam is used in this turbine from 
a back-pressure turbine which drives the ventilator of the re- 
cooler. l 
The Forced Draft Fan 


Special means had to be provided for producing the fire- 
box draft, as the exhaust steam was no longer available. 
The locomotive was first equipped with a forced draft for 
producing pressure under the grate. After a long series of 
tests, however, it was found necessary to change over to the 
suction principle. 

The fan is of the centrifugal type, provided with a spiral 
casing, and is capable of producing a vacuum in the smoke- 
box of 8.2 in. of water. A maximum of 280 cu. ft. of flue 
gases can be discharged per second when running at 1,500 
r.p.m. The fan is driven by a small turbine through a gear 


The Turbine Casing and Balanced Crank 


with a transmission ratio of 1 to 6. The turbine receives 
live steam and exhausts with a back pressure of about 7 Ib. 
gage to the feedwater heater. The admission of steam to the 
turbine is regulated by a valve which is also operated from 
the enginemen’s cab. The exhaust steam from the turbine 
which drives the fan is passed into the heater as there is a 
certain ratio between the quantity of feedwater and the ex- 
haust steam from that turbine. If for some reason there 
should be no water in the heater and the steam could not 
condense, a safety valve opens a connection from the heater 
to the condenser. The condensate of the heater steam always 
escapes directly to the condenser and thus goes to the boiler 
along with the condensate of the main circuit. 

This design lacks the advantage of the usual draft pro- 
ducer, i.e., the proportioning of the draft to the quantity of 
steam required in the main turbine. This, however, can be 
realized on condensing locomotives by bleeding steam from 
the main turbine. 

The design of the Westinghouse air pump does not quite 
suit the different operating conditions of the turbine loco- 
motive as the exhaust steam is lost and cannot be used on 
account of the oil it contains. In future designs the natural 
course will be to employ a rotary pump, which can be driven 
by the same auxiliary turbine that drives the condensing 
auxiliaries, thus returning all steam to the boiler. 


The Boiler Feedwater 


Theoretically the condensing locomotive does not need any 
additional water for boiler feeding, as the water in the boiler 
is working on a closed circuit. It is practically impossible, 
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however, to eliminate leakage losses, loss through the steam 
whistle, and last but not least, loss through train heating. In 
order to obtain full advantage from the condensing locomo- 
tive it is essential that none other than clean soft water gets 
to the boiler. This can be assured in two different ways. It 
is possible to have a special tank for boiler feedwater on the 
tender, the feeding being effected by an injector as in the 
case of the ordinary locomotive, or water from the cooling- 
water tank may be used, which should be treated before be 
ing sent to the boiler. The Krupp Company, Essen, Ger- 
many, which holds a Zoelly license, cleans the make-up 
water by sending it to a small evaporator. The feedwater 
evaporated in the evaporator escapes into the condenser, 
where it condenses and it is then sent to the boiler along with 
the condensate of the main circuit. Instead of leading the 
steam from the evaporator direct to the condenser, it is also 
possible to send it to a low-pressure turbine, or to a certain 
stage of the machine, thus doing useful work. 

Neither of these two solutions has been resorted to on the 
experimental locomotive. The cooling water is used direct 
for boiler feeding, and is fed by the steam injector when 
necessary. 


System of Lubrication and Recooling 


Each turbine has its own lubricating system, comprising 
an oil tank and a geared pump driven from a shaft of the 
reduction gear. Gears and bearings are under forced lubri- 
cation, the oil for the main turbines passing through an oil 
cooler which is connected with the cooling-water circuit of the 
condensers. 

The most vital part of the condensing locomotive, working 
with water as a refrigerating medium in the condenser, is 
the recooler. All the heat units taken from the steam in the 
condenser go to the cooling water, which of course, has to be 
recooled in order that it may be used in a cyclic process. 
The recooler is a separate vehicle, taking the place of the 
usual tender, and it provides room for coal and make-up 
water for boiler feeding. It works on the vaporization prin- 
ciple, air being brought into intimate contact with the water 
to be cooled, which heats it and saturates it with water vapor. 
The heat to be absorbed in such manner is enormous, amount- 
ing in the case of the 1,000-h.p. experimental locomotive to 
about 5,760,000 B.t.u. per hour, and increasing in proportion 
for larger locomotives. 

The recooler comprises a certain number of water and air 
elements working in parallel. Each element consists of a 
wrought-iron channel of rectangular cross-section. This 
channel is divided diagonally into two halves in the longi- 
tudinal direction by means of perforated trays containing 
Raschig rings; i.e., small tubes of about equal length and 
diameter. The water to be cooled is led to these trays by 
tubes which act as sprayers, the air passing in counterflow. 
The cooling elements are so disposed that the natural current 
of air produced by the traveling train can enter the cooling 
element direct. A fan produces a sufficient current of air 
when the train is stationary or traveling at a very slow speed. 
and also augments the normal current when traveling at ordi- 
nary speeds. It is driven through a gear by a small back- 
pressure turbine, as previously mentioned. Admission of 
steam to the turbine is controlled by means of a valve from 
the enginemen’s cab. 

The cooled water flows from the cooling element back in- 
to a tank, whence it is again drawn into the circulating pump. 
As a certain amount of water is evaporated in the process it 
becomes necessary to add a corresponding amount in order 
to keep the circulating quantity constant. There is provided. 
for this purpose, a large storage tank on the tender, which 
communicates with a suction tank by means of floaters. The 
water in the tender need not necessarily be pure as it does 
not enter the boiler nor come into contact with such parts as 
could seriously affect the working of the plant. 


December, 1624 RAILWAY MECHANICAL ENGINEER 729 

Space is provided in the tender 
for 11 ‘tons of coal and 1,440 
gals. of water. 

The recooler car and locomo- 
tive are coupled in the usual way. 
The connections for both the suc- 
tion and discharge pipes of the 
cooling-water system are made by 
means of sliding ball-and-socket 
joints. These joints allow the 
tender to be uncoupled from the 
locomotive upon removing the 
coupling bolts. Connections for 
live and exhaust steam from the 
turbine which drives the fan of 
the recooler are only of small 
dimensions and are made by flex- 
ible pipes. 

Theoretical Considerations 


The Recooler—The vacuum 
obtainable determines the cal- 
culation of the turbines and aux- 
iliaries; i.e., the better the 
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Elevation Drawing of the Recooler for the Zoelly 1000-hp. Turbo-Locomotive (Dimensions Are in Millimeters) 


vacuum, the greater the total heat 
which can be transferred to use- 
ful work. It is known from 
stationary plants that with ‘sur- 
face condensers the vacuum de- 
pends directly on the cooling- 
water temperature. In the case 
of the condensing locomotive the 
vacuum, therefore, depends upon 
the temperature to which the cool- 
ing water can be lowered in the 
recooler. 

The maximum temperature 
which the air going through the 
recooler can attain is that of the 
warm cooling water. If it be 
assumed that the air at this max- 
imum temperature is fully sat- 
urated with water vapor, then the 
difference in total heat between 
the air entering and that leaving 
the recooler is identical with the 
amount of heat withdrawn from 
the water. When a turbine is 
working against different vacua 
it is possible, assuming definite 
initial steam conditions and con- 
stant turbine efficiency, to cal- 
culate the amount of heat which 
has to be extracted from the 
steam in the condenser or, what is 
the same thing, from the cooling 
water in the recooler. If it be 
further assumed that the vacuum 
in the turbine exhaust corre- 
sponds to the water-vapor tension 
of water at a temperature which 
is 41 deg. F. greater than the 
cooling water leaving the con- 
denser, we can calculate the 
amount of air necessary to obtain 
a certain vacuum for a given 
quantity of steam. This calcula- 
tion gives 59 deg. F., for cooling 
air and 70 per cent for saturated. 
The air necessary for cooling is 
delivered by a fan. Assuming a 
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constant surface area for the cooler for all the different vacua, 
the resistance through the cooler would of course, increase 
with the quantity of air, and the power required for driving 
the fan would augment with exceeding rapidity with better 
vacua. A long series of tests has shown that for full load 
the vacuum will be somewhere near 90 per cent, which of 
course, would only apply to maximum loads. On partial 
loads the vacuum would increase on the amount of steam 
sent to the condenser being less. 

The Zoelly system of cooling involves the necessity of 
having a condenser and recooler, but affords important ad- 
vantages. The co-efficient of heat transmission from steam 
to water in a surface condenser is about 490 B.t.u. per deg. 
F. per sq. ft. per hr., whereas that for air-cooled condensers 
from steam to air is only a trifle over 8 B.t.u. The surface 
of the air condenser must, therefore, be 60 times that of a 
water-cooled condenser. This makes it possible to have on 
the Zoelly locomotive, both condenser and turbines, on the 
same truck as the boiler, thus overcoming all difficulties in- 
volved in having vacuum connections between the tender and 
locomotive. The relatively small vacuum space is easily kept 
airtight, while the system further allows of the locomotive’s 
being the real driving part, thus adhering to this extent to the 
old and conventional design. : 

It was, of course, impossible to calculate the recooler, and 
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and the number of stages. These elements have to be chosen 
so that the efficiency will be as high as possible. On the 
locomotive we are limited in the matter of wheel diameters as 
well as in the number of stages. If these are determined the 
speed is dictated, any departure from which would mean a 
certain loss in efficiency, which within relatively wide limits, 
is not of the utmost importance. The turbine speed deter- 
mines the gear ratio and dimensions. For normal conditions 
the turbine speed ranges from 6,000 to 8,000 r.p.m., but it 
also depends upon the maximum speed the train can attain, 
this in turn being limited by the stresses allowed. 

A locomotive turbine has to be calculated not only for one 
particular speed and one load, as is usually done for station- 
ary plants, but for different quantities of steam flow and for 
different speeds for each steam flow, in order to obtain full 
information as to the performance of the locomotive. For 
running astern a sacrifice in efficiency is admitted on account 
of the extreme limitation of space. The only point to con- 
sider is that sufficient initial torque must be available for 
accelerating the heaviest of trains. 

The Auxiliary Turbines—The limitation in size and 
weight is very important, but efficiency is also exceedingly 
important. Small wheel diameters call for multiple stages 
and the turbine would thus be too long. In order to over- 
come this difficulty several turbines are connected in series. 


TABLE J—ComPaARATIVE STEAM AND COAL CONS UMPTIONS OF DIFFERENT LOCOMOTIVE TYPES 


Piston locomotives, non-condensing 


ee AAN 
is Pa E simple Superheated-steam 4-. 
-C . 


, , Turbo locomotive. 
Piston locomotives, condensing. With feedwater heating 


Superheated-steam 


cyl. compound - Preheating 
- Simple. Compound, i feedwater 
Without With Without With Without ith Without With = and combus- 
preheating preheating preheating preheating preheating preheating preheating With steam smoke gases tion air 
Boiler pressure, lb. per sq. in, abs.. 213 213 213 213 213 213 213 213 213 213 
Pressure at steam chest, lb. per sq. | 
in inSee sofia shes eo se se ee 199 199 199 199 199 199 199 199 199 199 
Temperature in steam chest, deg. 
fahr. ise ents saves sucesso es 572 572 572 572 572 572 662 662 662 662 
Exhaust pressure, Ib. per sq. in. abs. 14.2 14.2 14.2 14.2 2.13 2.13 2.13 2.13 2.13 2.13 
Steam per i.hp.-hr. (including all 
auxiliaries), lb......ooooo...oo.. 16.97- 16.97- 16.5- 16.5- 13.83 11.55 10.59 11.08 11.08 11.08 
16.28 16.28 15.61 15.61 
Saving in steam consumption com- 
ared to simple locomotive work- 
ing with superheated steam, non- 
condensing, lb.................. 0 0 0.47-0.67 0.47-0.67 3.14-2.45 5.42-4.73 6.38-5.69 5.89-5.20 5.89-5.20  5.89-5.20 
Do., per Cents 2. caswe cs eewk sates 0 0 2.76-4.1 2.76-4.1 18.5-15.1  31.9-29.0 37.6-35.0 34.7-31.9  34.7-319  34.7-319 
ua hat ee 44,860- 33,830- 36,850 32,910- 30,410 25,510 
.,  ÚUsocoonoorooonononm.s , ’ A — j , 25,51 20,120 19, : ; 
41.680 32,470 34,880 31,140 te 17,980 16,410 
Coal consumption (heating value of 
11,700 B. t. u. assu » Ib. per 
So) eee ee eee ay ere rare 3.23-3.10 2.88-2.77 3.14-2.97 2.81-2.52 2.60 2.18 1.72 1.67 1.54 1.40 
Saving in coal compared to a simple 
ocomotive working with super- 
heated steam and feedwater heat- —0.35 to 0 —0.26 to 0.07-0.25 0.28-0.17 0.70-0.59 1.16-1.05  1.21-1.10 1.34-1.23  1.48-1.37 
ing; IDS ssees ial u conau saans —0.33 —0.20 
—12.4 to 0 --9.3 to 2.43-8.9 9.3-5.65 24.1-21.0 40.0-380  41.8-39,5 46.5-44.4 51.1-49.2 
Do., per Cent..........oooooooo.o.. —12.1 —8.9 


very extensive tests were necessary to clear up the very com- 
plicated relationships and to get the data for actual design. 
The complicated nature of the task of finding the most eco- 
nomical design; i.e., getting the maximum of cooling effect 
for a given surface with the minimum of weight and driving 
power, will be seen from the numerous variable factors; viz., 
material of the filling bodies, height, quantity of water, veloc- 
ity of the air, distribution of water, water and air tempera- 
tures, etc. As a result of all tests it was found that for aver- 
age conditions, that is, air 59 deg. F., cooling water 122 deg. 
F., corresponding to about 85 per cent vacuum, a cooling 
effect of 44,260 B.t.u. per sq. ft. per hour is obtained. 

The Main Turbine—Superheated steam is used for tur- 
bine driven locomotives in any case, as this gives the highest 
efficiency. So long as it is necessary to use the conventional 
type of boiler it will scarcely be possible to assume other 
steam conditions than those obtaining for ordinary locomo- 
tives, say, 215 lb. pressure and 662 deg. F. The vacuum 
has been fixed in the preceding paragraphs and the desired 
output is given, so that, as variable factors in the turbine cal- 
culations there are the turbine speed, the wheel diameters, 


This arrangement in conjunction with high running speeds 
(9,000 to 10,000 r.p.m.) satisfies the demand for high efù- 
clency combined with small dimensions. 

Feedwater Heating—The heat contained in the smoke 
gases has long since been utilized in stationary plants, the 
economizer being a very well known device. Several feed- 
water heaters of this type have been tried for locomotives. 
but without success. The draft available in ordinary loco- 
motives is not sufficient to overcome the additional resistance 
of such a heater. In turbine driven locomotives, however. 
where the draft has to be produced artificially, this diffculty 
does not present itself and, therefore, waste-gas feedwater 
heaters can be employed to advantage. The gases leave the 
stack with a temperature of about 750 deg. F., and can be 
cooled down to about 350 deg. F., thus giving 95 B.t.u. per 
lb., corresponding to about 1 Ib. of feedwater. If the con- 
densate leaves the condenser at a temperature of 122 dez. 
F., it will therefore be possible to heat the feedwater to 217 
deg. F. The total heat of the steam in the boiler being 
1,350 B.t.u., the saving effected by heating the feedwater thus 


amounts to 7.5 per cent. 
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There are other possibilities of heating the feedwater with 
steam, which latter can be exhaust steam from auxiliary 
turbines or steam bled from the main or an auxiliary turbine. 
Steam being exhausted at atmospheric pressure from a back- 
pressure turbine, as in the case of the turbine driving 
the furnace fan of the experimental turbine, has a tota] heat 
of about 1,150 B.t.u. Were this steam used in a low pres- 
sure turbine working to the condenser, probably 72 B.t.u. 
could be transferred to useful work, but the steam would 
enter into the condenser with 1,080 B.t.u. of which 990 B.t.u. 
would go to the cooling water and thus be lost. Using the 
exhaust steam in the heater, all the 1,150 B.t.u. can be 
utilized. Under normal steam conditions the feedwater can 
be heated up to about 302 deg. F. The condensate having a 
temperature of 122 deg. F., we can, therefore, use 180 B.t.u. 
per lb. of feedwater. The maximum quantity of exhaust 
steam which can be utilized is accordingly one-fifth of the 
quantity of condensate. To heat up to this high pressure, of 
course, steam at a pressure higher than that of the atmos- 
phere has to be used. 

The greatest locomotive economy would be effected by 
preheating the combustion air with smoke gases and the feed- 
water with steam in a series of feedwater heaters, all heated 
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same load. Preheating was employed on the turbo-locomo- . 
tive and only saturated steam was used for the auxiliaries. 
The consumption of heat in the turbo-locomotive for the 
round trip was only 4,230,000 B.t.u. An ordinary locomo- . 
tive with the same train and identical operating conditions, 


` will consume 5,904,000 B.t.u., calculated from the difference 


in water levels in the tender before and after the run and the 
initial steam conditions. These tests were repeated four 
times and the averages are. given in Table I. The water 
consumption of the recooler was approximately 1,400 gals. 
Quite a large amount of this water represented mechanical 
losses through leakage. 


Operation and Maintenance is Comparatively Simple 


In spite of the numerous parts comprising a turbo-locomo- 
tive, its operation is simple and less attention is required on 
the part of the personnel than is the case with the ordinary 
reciprocating locomotive. Before starting the locomotive the 
engineer speeds up the turbine driving the fan on the re- 
cooler. 

This turbine is connected in series with the turbine driving 
the condensing auxiliaries and the condensing plant is started 
automatically. After the proper working vacuum has been 


Standard 2-6-0 Reciprocating Type Converted Into a Turbine-Driven Condensing Locomotive by Escher Wyss 
Locomotive Works 


by steam of different pressures bled from the main turbine or 
by exhaust steam at a suitable pressure. Steam bled from 
the main turbine or steam from the furnace-fan turbine will 
always be the most convenient, as the proportion of steam to 
feedwater is adjusted automatically. 

Steam and Coal Consumption—The steam consumption 
of a turbine working condensing is very much less than that 
of a reciprocating engine working non-condensing. The 
condensing machines, however, require a number of auxiliar- 
ies also consuming steam and thus lowering the overall effi- 
ciency to a certain extent. In calculating the coal consump- 
tion, it is necessary to consider carefully what preheating 
system shall be employed as the coal consumption depends to 
a very great extent upon this factor. 


Economies Shown by Tests 


Tests have been conducted with this experimental locomo- 
tive, but only over a line of 35 miles which had variable 
grades. This made it impossible to make coal-consumption 
tests. All that could be determined was the steám consump- 
tion, which may be compared with that of a corresponding 
reciprocating locomotive making the same journey with the 


& Co., and the Swiss 


attained, which requires severa] minutes, the steam-admission 
valve to the main turbine is opened wide and then it is only 
necessary to open or close the governor valve in order to 
start or stop the train. The exhaust fan should also be 
started as soon as the engineman starts to work the locomo- 
tive. The opening of this valve is governed in such a way 
that the boiler pressure is kept constant. Boiler feeding re- 
quires no attention from the engine crew, except to see that 
the pump is working properly. All that is required to keep 
the locomotive going at a certain speed is simply to throttle 
the steam admission to the required extent. If for any 
reason the output is insufficient when the governor valve is 
wide open, then the overload valve will allow an increase. 
The auxiliaries should not be shut down unless for a pro- 
longed stop. | 

In order to run the locomotive backwards the valve for 
running ahead is closed and that for running astern is 
opened. The engineman then operates the governing valve as 
before. 

The locomotive makes a smooth start which seems to con- 
tradict the opinion expressed by many engineers that a tur- 
bine-driven locomotive would not have sufficient initial 
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torque to start a train. The running of the turbine-driven at present impending which involves the employment of very 
lecomotive is smooth when compared with that of a reciprocat- high pressures. The practical utilization, however, depends 
ing locomotive. Dynamometer fests taken on the Swiss Fed- upon the finding of a suitable boiler. As far as the turbine 

ae | itself is concerned, the designs are ready. 
The advantages of the turbo-locomotive are many. Some 
of them are, high economy in fuel, amounting to nearly 50 


per cent; low water consumption and the water not necessarily 
boiler water; the boiler can be kept cl 
ditions obtained on account of 


It is predicted that the turbine- 


$ 
: 
As 


plans for electrification which are expe 
efficiency in th - Jts greater economy 


gives increased capacity with the same boiler and thus opens 
a new era of steam-locomo 
TABLE OF DIMENSIONS, WEIGHTS AND PROPORTIONS 
Railroad Swiss Federal Railways 
A ÓN Escher Wyss & Co.. 
. Zurich, Switzerland. 
Swiss Locomotive 

Works, Winterthur, 


E a ee 


ER SEDO RAS, 
5 A ee 
a- - 


Switzerland. 
E PAE A Experimental 
Turbine ..-...** PE T Tee EOE OTe 6-Stage impulse Zoelly 
Maximum speed, running ahead... .eorttrtttt? 7,500 r.p.m. 
First gear reductioN........+*** ES 1 to 7 
Second gear A ney ee Ser Oe 1 to 4.1 
Maximum speed.....-- eee Cee eet 47 m.p.h 
Weights in working order: 
Total engine. ike spa peda? PEO EE ES 130,000 1b. 
Oo. drivcta ern ra oe 91,200 Ib 
Wheel bases: 
Deine. a E A 12.3 ft. 
Total enginevascaceeeus nEn ESTNE Pn ENN TIT . 25 ft. o 
Total engine and tender... AE a 58.4 ft. 
Wheels, diameter outside tires: i 
Diving agua meee tere: Maa gee oO 60 jn 
A tem 33° in. 
Boiler: 
Type -esseet os EES Conical 
Steam pressure. ooo 200 1b. per sq. ™ 
Saper beat ase EO  , 662 deg. F 
Fuel, kind.....-: E A A Bituminous 
Gate area ETE 25 sq. ft i 
Heating surfaces: l 
A y we S y. Fitebox and combustion chamfer. rr 132.5 sq. ft 
The Rotor and First Reduction Gear of the Zoelly Locomotive ‘Tubes and flues.......-** Cope saa Leas eee eT 927.5 sq ft. 
a A" w Total evaporative. eee eeteete nrt TT 1,060 sq. ft. 
) a}. Rail e z t shi ida h ll } d b f Superheating A wack meee VEEN a 380 sq. ft. 
era el ways ow 1at-the- pu at the drawbar was Iree Comb. evaporative and superheating... <<. .+0t0**” 1,450 sq. ft. 
from fluctuations. y : 7 : General data estimated: 
A further development of the turbine-driven locomotive 15 Turbine horsepower. .-ssececer seer eseeee see 1,000 bp. 
e- + eae ego | 


Whitworth & Co, Ltd» 


enos Aires Great Southern Rallway by Messrs Sir W. G. Armstrong, 
e British Empire Exhibition 


for the Bu 
Which Was Exhibited at th 


12-Wheeled Locomotive Built 
Manchester, England, 


New Santa Fe Locomotives for the C. N. 


Largest of Their Type in the World—Develop a Maximum Tractive 
Force of 91,735 pounds 


By C. E. Brooks 


Chief of Motive Power, Canadian National 


HE Canadian Locomotive Company, Kingston, Ont., 


has recently delivered five Santa Fe type locomotives 
These locomotives are the 
largest in the British Empire and are also considered to be 
the largest of their type in the world. They were built for 
heavy transfer service between the Danforth and Mimico 
yards in the Toronto, Ont., terminal district, a distance of 
12 miles with a maximum grade of 0.6 per cent going west 


to the Canadian National. 


and 1.2 per cent going east. 

These locomotives are known on the Canadian National 
as the T-2-a class, road numbers 4100 to 4104. They have 
a total weight, without the tender, of 409,000 lb. The 
weight on the drivers is 321,000 lb. The tractive force, 
without the booster, is 80,200 lb., and 91,735 lb. with 


the superheater header and the main shut-off valve is placed 
behind the stack. 

The grates are of the Canadian National standard design, 
the rocking grate bars being of alloy cast steel with detach- 
able lugs. The ashpans are of the center hopper type 
with an auxiliary hopper placed on each side of the engine 
outside of the trailing truck frame. These auxiliary hop- 
pers are equipped with cast steel frames and doors and are 
designed principally to improve what would otherwise be 
a comparatively flat pan owing to the use of a Delta truck 
and booster. The Canadian National’s standard sludge ar- 
rangement, consisting of a 114-in. pipe from the delivery 
pipe of the inspirator to the ashpan, with a valve which is 
operated from the cab and a branch extending into each 


Santa Fe Type Locomotive Bulit for the Canadian National by the Canadian Locomotive Work;, Kingston, Ont. 


the booster. The cylinders are 29 in. by 32 in., and the 
driving wheels are 57 in. in diameter, with 50-in. cast centers. 


The Boiler, Firebox and Attachments 


The boiler is of the extended wagon top type with radial 
stays, conical bottom, and has a combustion chamber. The 
largest course is 104 in. in diameter. The boiler horsepower 
is 106.7 per cent of the cylinder horsepower on the basis 
of Cole’s ratios. The flues are welded into the back tube 
sheet and the Canadian National’s standard method of 
crown staying, similar to that used on the Mountain type 
locomotives, described in the August, 1923, issue of the 
Railway Mechanical Engineer, was carried out. 

The locomotives are equipped with Duplex stokers and 
Elesco type feed water heaters, the drums of which are 
mounted on brackets on the front of the smokebox. Han- 
cock non-lifting inspirators with 6,000 gallon tubes are 
located on the right-hand side. 

The boilers are equipped with Type A superheaters and 
Franklin No. 9 fire doors. Steam for the boosters, with 
which the locomotives are equipped, is taken directly from 


hopper, is also applied. ‘This arrangement has been found 
to be very serviceable during the severe winter weather en- 
countered in Canada. In addition, an auxiliary ashpan 
blower is used, consisting of a 34-in. perforated pipe across 
the back of the ashpan, which obtains its steam supply 
from the turret. This device is found désirable because 
the booster application and wide firebox somewhat restricted 
the slope of the pan at the back. 


The Frame and Running Gear 


The frames, with a single forward section, are made of 
vanadium steel, the rear end being fitted with a Common- 
wealth cast steel cradle casting. The wheels are fitted with 
brass hub liners. Hollow driving axles are used, the main 
journals being 121% in. by 13 in. and the others 11 in. by 
13 in. Grisco driving boxes have been applied at the main 
wheels, the feature of this box being a three-piece crown 
bearing fitted with a wedge adjustment. Lateral motion 
boxes have been applied at the front driving wheels and 
Franklin spreaders are applied to all boxes with the excep- 
tion of the main drivers which are equipped with a cellar of 
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special design. The crossheads are fitted with Rogatchoff 
adjustable wedges. The main rods and also the front and 
back intermediate rods are made of carbon vanadium steel. 
The back ends of the main rods are of the solid type and 
have floating bushings. 

The engine truck is of the Economy two-wheel constant 
resistance type equipped with Preston hub slip liners. The 
wheels are 3114 in. in diameter with spoked steel centers 
25 in. in diameter. This type of wheels is common to all 
Canadian National freight locomotives of modern design. 
The journals are 6% in. by 12 in. The trailing truck is 
of the Commonwealth constant resistant type, adapted to 
carry a booster with 43-in. wheels, 35-in. cast steel centers, 
and 9-in. by 14-in. journals. 

Steam distribution is provided for by.a Walschaert valve 
gear, the diameter of the piston valve being 14 in. The 


TABLE OF DIMENSIONS, WEIGHTS AND PROPORTIONS 


Railroad AA ON Canadian National 
BUT ala RG dee Canadian Locomotive Company 
ype of locomotive.......oooooooooooooo... 2-10-2 
Service senario eeta e he ee es Freight 
Cylinders, diameter and stroke..............29 in. by 32 in 
alve gear, AV DO scree AS Walschaert 
Valves, piston type, size................06- Piston, 14 in. 
Weights in working order: 
E A. 321,780 Ib. 
On front truck..............ooooooooooo. 28,780 lb. 
On trailing truck..........ooooooooooo.o.. 58,680 lb. 
RR A «Siren eee 409,240 Ib. 
Tender ......ooooommoccooormormoooroo»...245,800 1b. 
Wheel bases: 
Driving cn A e do 21 ft. 8 in, 
Total engine.........oooooooooomo cece ees 42 ft. 2 in. 
Total, engine and tender................. 80 ft. 934 in. 
Wheels, diameter outside tires: 
Driving E A ek E 57 in 
Front TUCKER aio 31% in 
E A AN 43 in 
Boiler: 5 
ESPE: DAA AAA RR Ext. wagon top 
A iow esa ccas iv es ae eewsies 200 Ib. per sq. in. 
Fuel E E rea wee Oy tte eis Bituminous 
Diameter, first ring, inside..............o.. 944 in. 
Firebox, length and width................ 120 in. by 96% in. 
Combustion chamber, length.............. 454 in. | 
Tubes, number and diameter.............. 264—274 in. 
Flues, number and diameter.............. 50—57 in. 
Length over tube sheets..................21 ft. 6 in. 
Grate IA e aces 30.3 sq. ft. 
Heating surfaces: T 
Firebox and arch tubes.................. 356 sq. ft. 
Tubes and flueS.............o.....ooooo.. 5,178 sq. ft. 
Total evaporativVO.......ooooooooo moon»... 5.534 sq. ft. 
Superheating ....o.......« cc. «<ooonoscsos 1,558 sq. ft. 
Comb. evaporative and superheating....... 7,092 sq. ft. 
Tender: 
Water capacity... cece secs ccc cece cccnces 11,000 Imp. gallons 
Coal Capacity iiss arca is 16 tons 
General data estimated: 
Rated tractive force, 85 per cent.......... 80,200 Ib. 
Rated tractive force with booster.......... 3,025 
Cylinder horsepower (Cole).............. 3,200 
Boiler horsepower (Cole) (est.).......... 91,735 lb, 
Weight proportions: 
eight on drivers ~ total weight engine, 
per CON aa ie ee ee REY a 78.5 
Weight on drivers -+ tractive force....... 4.0] 
Total weight engine = cylinder hp....... 135 
Boiler proportions: 
Comb. heat. surface = cylinder hp........ 2.34 
Tractive force + comb. heat. surface...... 11.32 
Tractive force X dia. drivers + comb. heat. 
E A O 
Cylinder hp. + grate area.............- 37.65 


valves are set with a travel of 7 in., 1-3/16-in. lap, %-in. 
lead, and line and line. A Precision power reverse gear 
is applied. The cab is of the Canadian National’s short 
vestibule type of substantial construction securely riveted 
to the boiler with 3-in. by 4-in. angle iron around the front. 
In order to take care of expansion the cab brackets are de- 
signed to permit the cab to slide on the cradle casting. The 
railway company’s standard turret, which was also described 
in the article on the Mountain type locomotives, to which 
reference has already been made, as well as the Hancock 
non-lifting inspirator operating valve, the blower valve and 
the stoker engine valve are placed outside the cab. 


The sand boxes are fitted with Hanlon sanders. Three 
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31-in. World type safety valves are used, one of which is 
muffled. The air brake equipment is of Westinghouse man- 
ufacture, in which is included one 814-in. cross-compound 
pump. The headlight equipment consists of a Pyle-National 
turbo generator set and Keystone lamp case on both the front 
of the engine and at the rear of the tender, which are fitted 
with 14-in. Golden Glow reflectors. The Canadian Na- 
tional’s standard separate number lamp is used on the front 
of the engine. The water level indicating device consists of 
the railway company’s standard water column welded directly 
to the backhead to which are fitted the try cocks and water 
glass fittings. The water glass is fitted with the railway’s 
closed type of protector. Steam is passed into the train 
heating lines through a World-Leslie reducing valve. The 
piston and valve rod packing is King metallic. The radial © 
buffer and unit safety bar are used between the engine and 
tender, and the piping between the engine and tender is 
equipped with Barco joints. A Madison-Kipp four-feed 
mechanical lubricator is used for lubricating the valves and 
cylinders and a Nathan three-feed lubricator is used for the 
auxiliaries. 


Tender Design 


The tank is of the Vanderbilt type and is the first of its 
kind to be used in Canada. The water capacity is 11,000 
Imperial gallons and the coal capacity is 16 tons. The tank 
is carried on a Commonwealth cast steel tender frame and 
six-wheel tender trucks with 3414-in. steel tired wheels and 
semi-steel center 28 in. in diameter and 514-in. by 10-in. 
journals. The trucks are equipped with clasp brakes. 

This locomotive has maintained in actual service a draw- 
bar pull of 77,000 lb. to 79,000 lb. on a one per cent 
grade. The important proportions and dimensions are in 
the table. i 
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Setting Valves Without Plus or 
Minus Signs 


By L. R. Linn 
Duluth, Missabe 


Proctor, Minn. 


Supervisor 
A MAJORITY of valve setters would probably prefer 

using methods for figuring valve changes that do not 
involve the use of the plus and minus signs, especially 
if changes have to be made in the formulas for various de- 
signs of gear. 

To a great many persons who study valve setting, the 
divisor four seems to be an arbitrary figure, the derivation of 
which they cannot comprehend. The formula in the article 
by H. W. Stowell, on page 596 of the October issue of the 
Ratlway Mechanical Engineer, gives the derivation of this 
figure but to make it comprehensive to the machinist or 
apprentice it seems to me that the formula should be shown 
solved step by step. Taking the equation a — b = cç — dto 
determine the necessary change of the valve, effected by a 
change of the eccentric rod, letting x equal the change of the 
valve and solving step by step, we have: 

ee aoe ee er 

Removing parentheses, and collecting like terms by trans- 
posing: 

4x =h+c—a-d 

(b+c)-(a+d) 

4 


of Apprentices, & Northern, 


This result must ot course be multiplied by the ratio, as 
explained in the recent article referred to, to ascertain the 
necessary amount of change in the eccentric rod. 

Let us now take the equation for figuring the valve stem 


736 


change, letting x equal the required change and solving step 
by step: 

a-b=d-c 

(a+x)—(b-x) = (dex)-(c+x) . 

Collecting like terms, combining and re-arranging: 

4x =b+4+ d-a-c ` 

(b+d)-(a+c) 
ee ge oe 


An arbitrary rule is one that holds good for one condition 
and must be revised for another condition and such is the 
case in determining the direction of the change of the eccen- 
tric rod by the plus and minus signs. 

It may be assumed that any person setting valves or in- 
terested in valves, knows when a motion is direct or when it 
is indirect, and that a change in the length of the eccentric 
rod will move the foot of the link, or the gear connecting rod, 
depending on the type of valve gear used, forward or back, 
agreeing with the change made on the eccentric rod. 

Let it first be determined, by examination of the figures, 
whether the foot of the link should be brought forward or 
back to give the desired change on the valve. With this 
determined, the change of the eccentric rod is obvious. The 
foot of the link would be moved in the same direction as the 
valve with direct motion and in the opposite direction as the 
valve with indirect motion. With this in mind let us now 
consider another method of figuring eccentric rod changes 
that may be followed for any arrangement of valve gear and 
that does not bring into use the plus and minus signs but 
merely calls for the exercise of a little reasoning ability. 

Adopting the conventional form for representing the con- 
dition of the valve gear and letting the arrow indicate the 
front of the engine, we have: 

a | | b forward motin 


c| ld back motion 


With an eccentric rod change on a valve gear direct in one 
motion and indirect in the opposite motion it is evident that 
like changes will result at opposite ends of the valve for the 
forward and backward motion; that is, if a is to be increased, 
d will be increased an equal amount and b and c will be de- 
creased by the same amount. Adding the two sets of figures 
that have like changes, then subtracting the lesser sum from 
the greater and dividing by four, will give the value of x in 
the formula. 

Let us illustrate by a definite case. 
condition exists: 


Suppose the following 


Y | | 3 forward motion 
s | 10 back motion 
Y+0=Y 

4+34-8/8 


Subtracting the lesser from the greater we have: 

8/8-%4 =6/8 
Dividing by 4, we have: 

x=6/8—4=6/32 or 3/16 

The amount to change the eccentric rod is 3/16 times „the 
ratio for this particular gear. 


A Method to Determine Whether to Lengthen or 
Shorten the Eccentric Rod 


Observe whether the back-up or forward motion has 
greatest difference, thus: 

34-14 = 14 difference in forward mrtion. 

54- O=3§ difference in backup mction. 

Change the eccentric rod to favor the motion with the 
greatest difference, in this case the back-up motion, and the 
valve should be moved back, always toward the greatest 
figure, which would call for the foot of the link to come 
ahead if the back-up motion is indirect, or come back if the 
back-up motion is direct. With a valve rod change it is evi- 
dent that like changes will result at the front ports of both 
motions and like changes will result at the back ports of both 


the 
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motions, but opposite to the changes at the front ports; thar 
is, if b and d are increased, a and c will be decreased or vice 
versa. Adding the figures at b and d and also those at a and 
c, and then subtracting the lesser from the greater and divid- 
ing by four will give the value of x in the formula for th: 
valve stem. 

Using as an illustration the assumed definite case, we have: 

HOE 
Subtracting the lesser from the greater, we have: 

78-38 =4/8 
Dividing by 4 we have: 

x=\% 

No ratio is used here as the valve is moved 1 to 1 with the 
change of the valve stem. 

To determine whether to lengthen or shorten the valve stem 
add the two front figures, b and d, also the two back figures 
a and c, and make the change to move the valve toward the 
greater sum, thus: 

K-L 0-A 

A+B=h 

The back figures would give the greater sum which in- 
dicates that the valve must be moved back, as the object of 
valve setting is to have equal figures at the four points. Thus 
it will be seen that the valve rod must be shortened. 


> ; Py Front Pore 
de eat as 


Morea 


The Position of Each Valve Event Scribed on the Valve Stem 


To eliminate a minus sign when the tram falls between the 
two port marks as shown in the illustration, we may measure 
from the tram marks to the farthest port mark, obtaining the 
following measurements: 

2% | | 2% 

234 | | 17% 

Figuring x for the eccentric rod change: 

218417045 

214 +234=5 
Subtracting the lesser from the greater: 

S-41 =% 

Dividing by 4 gives us: 

x= 34x!4 =3/16 
Figuring x for the valve rod change: 

214 +176 =4!§ 

2464244 =S'h 
Subtracting the lesser from the greater: 

514—414 =1 
Dividing by 4 gives us: 

x= 

The eccentric rod will be changed to favor the backup 
motion as the greatest difference exists in this motion. The 
valve rod will be shortened so as to pull the valve back. as 
the greatest sum is at the back end: 


Proving the Results 


After changing the eccentric rod the figures will be as fol- 
lows: 


29/16 | | 21/16 
29/16 |} | 21/16 
After changing the valve rod the figures will be as follows: 
25/16 | | 25/16 
25/16 | 125/16 


The two inch measurement between the port marks mav 
now be subtracted from each figure if desired, which would 


give: 
S/16 ! 15/16 
5/16 1 | 5/16 
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Discussion of New Car Interchange Rules 


Extensive Debate on Application of Rule 32—Question Raised as to 
Proper Credit for Scrap Wheels 


T the twenty-third annual convention of the Chief 
Interchange Car Inspectors’ and Car Foremen’s Asso- 
ciation of America, held at the Hotel Sherman, Chi- 

cago, September 23, 24, and 25, the new rules of interchange 
were discussed at length. Below will be found an abstract 
of the discussions relating to the changes to become effective 
in the new rules. 


Rule 2 


T. S. Cheadle (R. F. & P.): I would like to ask a ques- 
tion on paragraph 6 of Rule 2. That is in connection with 
25 per cent of roof boards. Does that mean a wooden roof 
or does it mean a metal roof? 

J. J. Gainey (Southern): The rule is plain on that. 
says roof boards. 

I was at a terminal not long ago where the car foremen 
were in dispute, also the chief interchange inspector, claiming 
that an arch bar was passed just the same as a metal truck 
side in interchange. I would like to know what the members 
of this association think about it. 

A. F. Owen (L. € N.): In what way was it cast, the 
same as a cast steel truck side? 

Mr. Gainey: If it was a broken arch bar they claimed 
they could reject the car or transfer it just the same as they 
could for a metal truck side. >) 

Mr. Owen: The way I understand the rule they cannot. 
A cast steel truck side delivered to an owning line if trans- 
ferred is an owner’s responsibility. If delivered to a foreign 
line it is a delivering line responsibility. Whereas an arch 
bar is supposed to be repaired by the receiving line while 
the car is under the load. 

A. Armstrong (Southern): Section 3 is very plain, “all 
other defects on foreign cars except.” Arch bars are not 
mentioned. 

Mr. Cheadle: The same question was raised in my ter- 
ritory, and answered in accordance with the interpretation 
on page 13 of the Rules. The receiving line has the right to 
refuse any car which it judges unsafe for movement on the 


It 


line. 
rule. 

A. Herbster (N. Y. C.): This has reference to loaded cars 
interchanged only, I presume, as I do not believe anybody 
would be taking an empty car with a broken arch bar. There 
are arch bars of peculiar construction. Some are pressed 
steel and others channel arch bars. It may enter into a 
case of wrong repairs with some road and perhaps that is 
why they are refusing the cars. 

M. E. Fitzgerald (C. & E. I.): The Committee on Car 
Construction have designed an A. R. A. standard arch bar 
and the rule plainly indicates that if the car is delivered to 
you with a broken arch bar it is up to you to repair it. 
You will not make wrong repairs if you apply the A. R. A. 
standard to that car. a Ñ 

T. J. O'Donnell: May I refer to Rule 2 on inside door 
protection? What do we do with the small end doors? 
What do you do with the automobile double doors? How are 
you going to keep your load in? 

W. R. Rogers (Youngstown, O.):. It is very evident that 
the railroad making the adjustment and applying the door 
protection is to be paid for the work regardless of whether 
or not the guilty road is penalized. On the face of the 
interpretation it appears that the road that can best afford 
to pay for it, that is, the road earning the revenue or in 
other words, the road haul road pays the. bill notwithstand- 
ing the fact that they are not the road originating the load, 
in other words, “Not Guilty' But Pay the Costs.” The 
intent of the rule was to penalize the originating road for 
their failure for not compelling the shipper to comply with 
the loading rules, but the interpretation, to some extent at 
least, defeats the intent and purpose of the rule, as in many 
cases the trunk line originating the load acts as a switching 
road either on an actual cost basis or a reciprocal cost, and in 
such cases the road haul road has no.redress, that is, the 
shipment not originating on their line they cannot them- 
selves compel the shipper to use door protection. The road 
haul road is told that they can make settlement with the 


The receiving line has a right to reject under that 
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switching line by special arrangement, in Other words, “Try 
and Get it.” 

Had the answer to question 4 read, “Bills should be made 
against the road haul line using the original billing, the road 
haul line to make counter-bill against switching line unless 
special arrangements are made to the contrary,” it would, in 
my opinion, place the responsibility where it rightly belongs. 

The first paragraph of Loading Rule 34 makes it compul- 
sory to secure lading (brace and block it) so that it will not 
come in contact with side doors or roll or shift in transit. 

The second paragraph of that rule provides that lading of 
a “Character” requiring protection to prevent it falling or 
rolling (it does not say “shifting”) out at door way or com- 
ing in contact with door while in transit must have the pre- 
scribed stripping across the door opening. In other words 
ii the lading is of a character that it is not practicable 
to brace and block it, and it is liable to fall or roll against 
door, then the door weys are to be stripped as provided in 
the third paragraph of that rule. 

The last paragraph of Rule 34 requires that lading loaded 
in vehicle cars with end doors must be securely protected 
against end shifting and loaded in such a manner that lading 
will not come in contact with end doors. In other words, it 
is the lading that is to be protected against end shifting, 
brace and block it or load it in such a manner as to prevent 
shifting. The rule does not make any attempt to provide 
end door protection as it does for side doors. The protection 
as provided for side doors would be useless if used to pre- 
vent lading from longitudinal shifting against end doors. 

Where the loading rules specifically cover, as in the case 
of tires, wheels, barrels, etc., or brick when not loaded in 
the specified manner, if the lading has not shifted or come 
in contact with the doors, and door protection is omitted, it is 
my opinion that the protection can be applied at the expense 
of the originating road. 

In cases where the loading rules do not specifically cover, 
I believe that the lading would have to require adjustment 
before a bill would be justified, for the reason that the 
originating road is always responsible regardless of whether 
discovered at an interchange point or on the road. In other 
words, the intermediate road is protected if necessary to ad- 
just load. I would consider it sharp practice to permit in- 
spectors to open up the side doors unless there was a very 
good reason for it (doors showing stress of load against it). 

Mr. O’Donnell: If you put a load of lumber in one of 
those cars, and the shipper fails to brace and block it, who 
is going to pay for it? 

Mr. Rogers: With mé the original road is responsible for 
it, but you have got to brace and block that kind of a door. 
Make the delivering line responsible for the shifting of 
the load. 

Mr. O'Donnell: I won't do it. We are delivering about 
thirty or forty cars a month, I should say, and they are 
accepting all of ours. We will take that as settled. 

Mr. Cheadle: Before you get off this question of door 
protection, I want to say this: On our line it has given us 
a tremendous amount of trouble, in connection with the col- 
lection of bills. We, of course, have the rule of the Com- 
mittee, but I understand that in over 50 per cent of the cases 
where bills have been rendered, questions have been raised. 

Our road has also received from one road a circular say- 
ing that they would not pay or accept charges for such work. 
We do not charge for door protection except where the door 
is under distress, and only where we apply the door pro- 
tection from the inside. If it is applied from the outer side, 
it is classed as temporary repairs and no charge is made ex- 
cept for the handling line. We do not charge for shifted 
lumber. If a car with an end door is to be loaded with a 
commodity that would roll and fall, we do apply for door 
protection whether they are large or small end doors. Of 
course, the majority of railroads, I presume, handle those 
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bills entirely through their traffic department, but with my 
line, the work of adjustment is done entirely by the mechan- 
ical department. Therefore, that is why, I presume, I am 
the only one here who knows we are having trouble in this 
particular manner. 

Mr. O’Donnell: When you have just labor, applying no 
material, do you charge for it? 

Mr. Cheadle: No, we do not. 

Mr. O’Donnell: I think the late rules tell us that lumber, 
I think it is less than eight or ten feet, will get to the end 
door which becomes in distress. We can charge the orig- 
inating line for such lumber. If it is long lumber, the whole 
length of the car, we can not charge for it. 

I am going to answer Mr. Cheadle on the question of re- 
fusing bills. Mr. Hawthorne tells me that our arbitration 
committee is working on that, and I believe in the near 
future they will make it mandatory. 


I recommended in my talk that instead of these bills 
being handled through the auditor, superintendent and gen- 
eral manager, they should be referred to a car man, either a 
general car foreman or master car builder, and his knowledge 
of the shifting of load in box cars will indicate to him right 
away whether the bill should be accepted. Now, the operat- 
ing department is shooting them back and forth without 
any instructions. 


Secretary Sternberg: I will say for Mr. O’Donnell’s in- 
formation that on our road all of those bills are handled 
through our office and that of the superintendent. 


Mr. Lynch: It is generally understood, according to the 
rule, that the road originating the load is responsible for 
the proper loading of the car. There is an interpretation to 
the rule concerning the road on which the shipment orig- 
inates and where it is given to another carrier, and that rule 
complicates the matter a good deal. 


I want to give you an example, using the numerals 1, 2. 
and 3 instead of the names of the roads. Road 1 loaded a 
car at East St. Louis. It was handed over to Road 2 which 
hauled it to Cairo, Illinois, where it was handed over to 
Road 3. The latter hauled the car into Cleveland and 
delivered it to Road 4. The doors were found in distress and 
the necessary note was attached and the work done. Now, 
in that case, both roads had a road haul on the shipment. 
Which road is responsible, Number 2 or Number 1? This 
is simply an example of what the interpretation means in re- 
gard to relieving the road originating the load from respan- 
sibility, in case it is acting as agent for the carrier. 


Mr. Schultz: That very thing brings about the refusal of 
a great many of these bills. A road waybills the load out. 
As the shipment proceeds it goes on the original bill to 
destination, and the information we have to furnish is what 
we get from the waybill. If a switching line has an organ- 
ization which bills out the freight loaded on their line. 
naturally the bill goes against them, and practically all the 
trouble you have in collecting these bills is because of lack of 
information. They never knew they had the load, in some 
cases. In other words, they say they never loaded the car. 


A load will be loaded *on the Coast, for example, go about 


half way across the continent and the man who rebills it does 
not show the originating road. The information shows that 
the intermediate line loaded the car when, in fact, it was 
handled by two previous lines. I question whether our 
method of collection in this manner is going to be a success. 

Mr. O'Donnell: We have a ruling, Mr. Chairman, that 
the road furnishing the bill is responsible for the door 
protection. In our district we have a switching road. They 
furnish no bill. The bill simply goes to the carrying line. 
Now, if two trunk lines are interested, we will sav the Erie 
and the Nickel Plate, and a car of fertilizer is loaded on 
the Erie. The Erie has nothing to do with the car, so far 
as doorway protection is concerned, under this rule. The 
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Nickel Plate furnishes the door protection and takes care 
of the labor. 


Mr. Rogers: In the city of Youngstown, we have four 


large trunk lines acting as switching agents for each other. ' 


Just as Mr. Lynch says, the Pennsylvania may originate the 
load, the Erie may get the haul, and consequently in this 
case the Erie may have the door protection. ‘They have no 
redress. They cannot go to the shipper and say, “Put in 
your door protection.” The result is this, they are penalizing 
the wrong road. 


Mr. O'Donnell: I agree with Mr. Rogers logically. It 
has always been our custom heretofore, before this rule on 
door protection was adopted, to charge the loading line. ‘The 
powers that be have ruled, however, that the person furnish- 
ing the bill is responsible for the lading, so far as that part 
of it is concerned. 


The Committee recommends that the effective dute of the second paragraph 
of Section (b) be extended to January 1, 1926, the paragraph to be modified 
in accordance with proposed form shown below. 

PROPOSED FORM—After January 1, 1926, cars equipped with cauplers 
having riveted yoke without lugs, where such yokes are riveted directly 
to the coupler, will not be accepted in interchange. 

Section (e) tank cars, the safety valves or tanks of which are due for 
test within 30 days. will not be received from owners. 

Tank cars (empty or loaded), will not be accepted in interchange unless 
they comply with the A. R. A. Tank Car Specifications, with the following 
exceftions: 

Loaded tank cars tendered for shipment must he inspected hy the carrier 
before acceptance, to see that they are not leaking; that the air and hand 
brakes, journal boxes, trucks and safety appliances are in proper condition 
for service; and that the car has been tested within limits prescribed by 
American Railway Association specifications for tank cars. Satety valves 
on tank cars must not be tested while these cars are loaded. Whenever 
the test of safety valve or tank is due on the loaded car while in transit, 
unless the car is leaking or in a manifestly insecure condition, t must be 
forwarded to destination carded on both sides as follows: 


(1) When loaded with dangerous articles-— 
adas Valves } Overdue for test. 


Moving under I. C. C. 402. 


Prompt report of such movements, showing initials and number of car, 
must be made by railroads carding the cars to the Chief Inspector, Burcau 
of Explesives, 30 Vesey Street, New York City. 

(2) When loaded with non-dangerous articles 
Safety Valves 
Tank 
Moving under A. R. A. Interchange Rule 3, Section (e). 

(3) Empty tank cars when consigned to owner or lessee for test 
of tank. 
Rare overdue for test. 


Moving under A. R. A. Interchange Rule 3, Section (o). 


Mr. Trapnell (C. I. I., Kansas City, Mo.): Of course that 
is quite a concession to give them, and while it tells you that 
you cannot receive the car from the ower it makes provision 
whereby you can move it. 

Mr. O'Donnell: Do you move it away from the owner's 
line, the owner's plant? 

Mr. Trapnell: I could not say that because I do not intend 
to be incriminated, but they get on the line somewhere. 

Mr. O'Donnell: 1 think that we ought to be consistent in 
this. Either loaded or empty cars from the owner should not 
be accepted. That is the trouble. They get down in our 
district and we are up against it. There ought to be more 
observance of the rule at the owner’s gateway. We absolutely 
refuse to take them from the owner, loaded or empty. 


overdue for test. 


Valves 


The Committee recommends that the effective date of Section (i) be 
extended to January 1, 1926, and that the section be modified as follows: 

(i) After January 1, 1926, cars will not be accepted from owner unless 
equipped either with steel underframe, wooden or metal draft arms extending 
beyond the body bolster, or metal draft arms extending to metal body bolster 
and securely riveted to same. 

The Committee recommends that the effective date of the second sentence 
of Section (1) be extended to January 1, 1926, as follows: 

AM flat cars that can be used for twin or triple shipments of lading, 
built after January 1. 1918, must have side stake pockets spaced minimum 
2 ft. O in. and maximum 4 ft. After January 1, 1926, no flat car that can 
be. used for twin or triple shipments will be accepted in interchange unless 
the side stake pockets are so spaced. 

The Committee recommends the addition of a new section to Rule 3, 
to be designated as Section (q) as follows: 

On and after January 1, 1926, no car will be accepted from owner unless 
equipped with an efficient auxiliary device for supporting brake beam in 
case of failure of brake hanger or hanger support. 

The Arbitration Committee will also recommend to the Committee en 
Car Construction that it define what constitutes an efficient auxiliary device 
and manner of application. 

The Committee recommends the addition of a new section to Rule 3, to be 
designated as Section (e) as follows: 

“Cars built new after January 1, 1926, or new cars contracted for after 
January 1. 1925, will not be accepted from owner unless equipped with 
steel underframe meeting A. R. A. strength requirements. : 
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Rule 14 


C. F. Straub (Reading): There seems to be a confusion 
in different parts of the country about the proper designation 
on such cars or principally self-clearing hopper cars that 
have the empty and load brake that the brake cylinder rig- 
ging is at the A end of the car and the brake shaft is also 
at the -1 end of the car, but the cylinder operates towards the 
opposite end. Invariably inspectors get confused in claim- 
ing that repairs made at the A end were actually at the B 
end. It seems to me that is a proper question to get in the 
minutes so that the end to which the cylinder rigging 1s con- 
structed is known as the 4 end. Many inspectors get it 
just the opposite. 

Mr. Herbster: ‘The end towards which the piston travels 
is always considered the B end. The location of the cylinder 
brake shaft or reservoir has nothing to do with the location 
of the end of the car. 


Rule 17 


The Committee recommends the following moditicaticns of Interpretation 7 
under this rule: 


Interpretation 7 is the cause of complications, owing te difficulty in 
determining whether the patented brake connectors referred to are a 
standard of the car owner. A modified interpretation, to correspond with 
the regular practice of charging patented pressed steel journal boxes, would 
simplify the numercus billing transactions. 


A.—The conditions are such as to justify a broad ruling on the basis 
of sections (b) and (f): Therefore, effective July 1, 1924, the material 
fore to, when conforming to A. R. A. standard, and subject to Rule 
05. may be charged at stores department cost when applied in repairs to 
forcien cars on and after that date, 


REASON - To clarify the rule. 


aa Committee recommends an additional interpretation (18) of this rule, 
as follows: y 


Q.—Is equipment stenciling required on cars for certain details, such as 
Type “D” Couplers and K1 or K2 Triple Valves, where the stenciled date 
built definitely established the standard of car? 


A.—No. 

REASON- To clarify the rule. ; 

Mr. Owen: I would like to bring up a question under 
Rule 17, Item (b), on page 32. | 

It is permissible under that rule to substitute wrought iron 
for cast steel or malleable iron A. R. A. standards. In my 
cpinion that rule should be extended to cover items that are 
not A. R. A. standard, such as wrought iron carry irons, 
rake hangers, brake hanger keepers, truss rod bearings, etc. 
Some railroads have malleable; some have cast steel carry 
irons, brake hangers, brake hanger keepers. They can all be 
forged in about the same design of equal strength, if not 
better, out of wrought iron. If you forge those items out of 
wrought iron to apply to a foreign car it is necessary that 
vou issue a defect card, and yet they are all owner's respon- 
sibility. You would not be justified in holding up this car 
and ordering the cast steel carry iron from the owner when 
vou could easily forge one and get the car moving the sam 
day. | 

To expedite the movement of cars I would recommend that 
on such items as that their carrying point be allowed to 
use wrought iron and it would not be considered as wrong 
repairs. 

Mr. Fitzgerald: We have already got a rule that pro- 
tects the repairing line in connection with those items men- 
tioned. Rule 88. You can substitute wrought iron and 
give the owner a defect card for labor only. 

W. P. Elliott (Term. R. R. A. of St. Louis): Where is 
the protection ? 

Mr. Fitzgerald: Render a bill against the car owner for 
the material you put on the car. You give a defect card for 
the labor of correcting. He is entitled to it. 


Rule 20 


The Committee recommends that the second paragraph of this rule be 
changed as follows: 

“When construction of car and trucks precludes the common methods 
of adjusting coupler heights, the application of metal shims, between journal 
boxes and arch bars or truck sides will be permissible.” 


Mr. Trapnell: We have done it for a long time.. 


Now . 
we are just getting absolute authority to do it.. ; 
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Rule 30 


The Committee recommends that Section (c) be changed as follows: 

Wooden and steel underframe cars (except refrigerator cars) should be 
reweighed and remarked once each twelve months during the first twenty- 
four months the car is in service and thereafter once every twenty-four 
months. All-steel cars and all refrigerator cars should be reweighed and 
remarked at least once every thirty-six months. Such reweighing and 
remarking may be done after expiration of eighteen months (for wooden 
and steel underframe cars) and thirty months (for all-steel and all refrigerator 
cars) from the month in which previous weight was obtained. This para- 
graph does not apply to tank cars. 

Mr. Trapnell: In other words, you bill the car on Decem- 
ber 1 and on January 1 under the old rule you could reweigh 
the car and bill the owner. Now they put it in months. A 
certain number of months must elapse before you can pen- 
alize. 


The Committee recommends that Section (f), Item 10, first paragraph, 
of this rule be modified as follows: 

The weights of the car so obtained must be furnished immediately on 
the prescribed blank to the car marker, who will mark the cars as provided 
in paragraph (a). en desired, any portion of the marks which will 
not be changed may be marked on the car before reweighing. 

REASON—To compel railroad performing work to furnish immediate 
advice and not compel owner to await receipt of the billing repair card. 

The Committee recommends that Section (g) of this rule be modified 
as follows: 

(g) When a car is remarked the car owner must be notified of the old 
and the new weights. with place and date. The proper officer to whom 
these reports should | be made will be designated in “The Official Railway 
Equipment Regi Register.” 

EASON—To compel railroad performing work to furnish immediate 
advice and not compel owner to await receipt of the billing repair card. 


Rule 32 


The Committee recommends that answer to Interpretation No. 
modifed as follows: 

Q.—Does a car damaged by wreck, derailment cornering, sideswiping or 
other unfair usage, as defined under this rule, carry the same responsibilit 
to any other car in the same train or draft, or to cars to which the dratt 
is pemg coupled, if said other car develops, at the same time, only minor 


defects: 
A.—Yes, except as provided in Rule 33. 


REASON—To clarity the rule. 

, ae Committee recommends an additional interpretation to this rule, as 
“an ().— Please define Item 5, Section (d), Rule 32. 

A.—This provision is intended. to apply to ‘damage to the first car when 
caused by engine coupling on and includes additional damage to adjacent 
cars in same draft. 

REASON—To clarify the rule. 

Mr. Elliott: I asked that question yesterday and the com- 
mittee would not answer it. 

Dome covers and safety valves were added to the rule two 
years ago, if I remember correctly, and it is not the amount 
of them that is lost that warrants very much discussion. I 
do not think there are many, but I just wondered who 
would take a chance on the life of a man getting up at night 
on the top of the car to see if it was there. I just wondered 
why that was in the rule, and if they realized the danger of 
inspecting the car to find out whether those things are there 
or not. 

Mr. Trapnell: I do not think there is any danger if you 
properly equip your man for inspection of that kind of com- 
modities. If you will furnish the man with a flashlight or 
with these electric lanterns that they have in oil firms, I do 
not think you would have any trouble. 

Mr. Smith: I think the framer of that rule had in mind 
when he made the rule that it would compel the railroad on 
whose line the cover became loose to see that it was put on. 
In other words, the cover ought to be on when the car is 
unloaded. That is where it is usually removed. I think 
that was the intent of the rule. 

Mr. Elliott: Yes; but the trouble is you take records 
when you make inspections to protect yourselves between 
lines. How is a man going to know that the dome cover is 
up there at night if he does not get up there? Not one per 
cent of the roads in the country provide flashlights. We 
tell a man to stay away from the top of the tank car and 
here we put something in the rules that virtually tells him 
he must go up there. 

Mr. Smith: I think there will be less missing dome 
covers with the rule there than there would be without it. 

Mr. O’Donnell: If we are going to pass Rule 32 1 am 
going to appeal to the members here morally to uphold this 
rule. A lot of people are inclined to make it a laughing 
stock. I really think to expedite the freight movement 
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throughout the country it is the very best we can have and 
our Arbitration Committee and our officials want us to work 
that rule honestly and justly. Why should we get picayune 


‘methods in there and try to get a few dollars on technicalities 


that do not belong to us? We should be big enough and 
broad enough to run our terminals so that any man found 
wanting in working out Rule 32, be he yard master, super- 
intendent or anybody else, will be corrected. I think it will 
do our association good to show that we take such a stand. 

C. M. Hitch (B. € O.): In connection with Rule 32, I 
do not believe we go far enough in advertising through our 
transportation department, particularly yard forces and train- 
men, the contents of Rule 32, to enable them to qualify in 
getting information relative to damages. I have recently 
furnished our yard foremen, yard masters, etc., a copy of 
Rule 32, requesting that, when damages occur caused by any 
of those items mentioned, they report accordingly and I am 
getting some results. 

I. E. Guthrie (N. Y., N. H. & H.): Rule 32 on page 64 
of the present rule book states: “No rider protection when 
necessary, if car is damaged to the extent shown in footnote 
to Rule 43, it is an owner's defect.” I would like to have 
that interpreted here. 

Chairman Westall: 1 think that is the understanding. 

Mr. Cheadle: Mr. O'Donnell expressed my views when 
he said the tank company has offered all the protection that 
they can on these different parts; that is the cover and the 
cap; but yesterday the committee in answering a question as 
to whether caps are cardable in interchange said that this 
defect is cardable. Afterwards my attention was called to 
the fact that that portion of the outlet belt is not chained or 
tied in any way so that it would not become loose. It seems 
to me the railroad ought not to be responsible for the loss 
of a nut or plug used there. 

Mr. Trapnell: If I remember, the committee on handling 
the nipple proposition on the bottom of the outlet cap re- 
ported that that would not be cardable. 

Chairman Westall: Delivering line. 

Mr. Trapnell: I do not see how you can make it the de 
livering line, because it is not the cap. It is only part of 
the cap. 

Mr. Elliott: We went along for years in an unsatisfactory 
manner and we got to the point where we had joint inspections 
to certify whether the defects are new or old, etc. Rule 32 
takes the opinion away from the car men altogether. You 
have nothing to say. It is the switchmen in the yard. The 
carmen have nothing to do about it now. 

A. G. Hill (F. W. & D. C.): The protection given the 
tank car people for the missing dome covers, safety valve 
and outside cap is a good big item in our territory. We have 
a great many refiners on our line and sometimes the requested 
defect cards are for missing dome covers, etc. It runs into 
two and three hundred dollars a month from refineries where 
there are inspectors maintained. It is a big item for the 
tank car man. 


Rule 33 


Mr. O’Donnell: May I ask a question on Rule 33, while 
we are in that vicinity? Are repairs to safety appliances 
chargable to car owner on car derailed, cornered, sideswiped 
or subjected to any other Rule 32 condition where there is 
no other delivering line damage on the car, it being under- 
stood that damage to running boards on tank cars due to 
sideswiping and cornering is never chargeable to owner? 
Should they go to the owner? 

Mr. Trapnell: Yes, sir. 


Rule 36 


O’Donnell: When you are removing the placards 
pee tank cars, is it necessary that you cut the car in and 
delay it and wash it with hot water, or can we use the in- 
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spector’s hook and take off the word “inflammable,” and 
get most of it off, and call that a removal? 

Secretary Sternberg: 1 would say not. 
them off entirely. 

Mr. O'Donnell: You are going to delay a lot of cars. 

Mr. Trapnell: 1 think at our last meeting, Mr. Fitzgerald 
went on record as stating that five defect cards were issued 
for the removal of one placard from one tank car. If you 
are getting paid for it, do it the way you should. 

Mr. O'Donnell: Mr. Aishton says every additional mile 
the car makes means a hundred thousand cars a month. 
Now, are we co-operating broadmindedly in that work or 
are we simply saying “that is none of our business’? I 
claim when you take the major portion of the reading off, 
nobody kicks. Am I right? 

Secretary Sternberg: I cannot agree: 1 think the A. R. 
A. has made the rule for us to work by and they say nothing 
about delay to the cars. If we do not remove that placard 
in the proper way or obliterate it so it does not show, we 
must issue a defect card for it. 

F. C. Schultz: If you expect to get paid for this work, 
you must remove the placards for the reason already ex- 
plained, and I think the interpretation says you can’t paint 
them over. 

J. E. Vittum: I think we have never had a case where 
they were painted over, and it is our practice at Columbus 
to remove them entirely. l 


You must get 


Rule 43 


Pe Committee recommends that the note to this rule be modified as 
ollows: 

PROPOSED FORM—Note.—The handling line must furnish statement 
showing the circumstances under which the following damage occurred, 
if it is claimed the damage was result of ordinary handling. This state- 
ment, in the case of cars reported under Rule 120, to accompany request 
for disposition of car, and in cases where it is not necessary to report 
car under Rule 120, to accompany the bill for repairs: 


(1) Six or more longitudinal sills on wooden underframe cars. 
(2) Five or more longitudinal sills on composite wooden and steel under- 
frame cars. 


(3) Four or more steel longitudinal sills on steel or steel underframe 


rs. 
(4) AM longitudinal sills on all-steel underframe cars having but one 
steel center member. 


(5) Two steel center members on tank cars having two steel longitudinal 
sills only. 


Steel tanks of tank cars shifted where secured by bolster or center 
anchorage. 

REASON—The statement referred to should be furnished for steel under- 
frame cars having one steel center member and for steel tanks, of tank 
cars shifted where secured by bolster or center anchorage. 


he Committee recommends an additional interpretation to this rule, 
as follows: 


_ (2) Q.—Is damage to tanks of tank cars, caused by internal pressure of 
liquid, owner’s responsibility ? 


R ane provided car was not damaged under any of the provisions of 
ule 


REASON—To clarify the rule. 

Mr. Elliott: On shifting tank cars, we have a number of 
cases, I think, where that: should have been clarified, where 
the cars meet the A. R. A. specification of rivet shearing 
area. I had occasion a few years ago to check up a tank 
and found that the tank did not have sufficient rivet shearing 
area. I went into it then and checked a number of 
Other cars and found there were a number of tank 
cars that did not have sufficient rivet shearing area. I sup- 
pose we are not making recommendations here, but I think 
that should be interpreted in that rule, because I am satis- 
fed they do not want to penalize a handling line where the 
Car 1s not properly built in the first place. At the proper time 
that could be taken up, and I suppose in the meantime if we 
had a case we could refer it to the A. R. A. Arbitration 
Committee. 

E Mr. O'Donnell: 1 would like to know what they mean by 
_mternal pressure”; whether it is the swash of the liquid or 
‘ternal pressure, or pressure on that basis. 

_Chairman Westall: I took that as the pressure of the 
liquid, but Mr. Chapman seemed to think differently. 

Mr. O’Donnell: Well, it is a question we have got to 
Pass on. We have got two cases where the end of the tank 
has been torn out, due to surge of the liquid. 

Mr. Trapnell: I take it that this internal pressure means 
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where they handle a car and do not give it proper ventila- 
tion and it soaks or sifts down at the bottom. We have had 
a couple of cases like that, where there was no evidence of 
derailment, no evidence of cornering, no evidence of 
anything falling on the car, but that was the condition as 
we found it, and we so passed on it, and made the owner 
responsible. 

Mr. O'Donnell: 

Mr. Trapnell: He did. 

Mr. O'Donnell: This tank 1 have in mind gave way 
right at the top of the shoe, where the shoe was riveted; 
went right across the shoe and then went up two feet. Now, 
we lost about 5,000 gullons out of 6,500. The bill for that 
was held. Now, that was caused by ordinary surging in the 
tank, 1 suppose. 

Mr. Herbster: We have had two cases where the end of 
the tank came out without any fracture visible at the circle. 

Mr. Trapnell: Only on the inside? 

Mr. Herbster: Not on the inside. One case happened in 
the stock yards and there was not anybody able to see what 
caused it, and there was no evidence of Rule 32 conditions. 
The owner naturally thought that the handling line was re- 
sponsible. It is my opinion that where internal pressure is 
exerted, either by vapor or swashing, the handling line is 
responsible, 

Mr. Trapnell: 1 would like to ask Mr. Herbster what 
the safety valves on those tanks are for. 

Mr. Herbster: The safety valves on those cars were not 
operating. 

Mr. Trapnell: You don't get any pressure on that tank 
sufficient to take out the head. 

Mr. Herbster: The head was out. 

Mr. Trapnell: Did you go inside the tank? 

Mr. Herbster: Yes, sir. 

Mr. Trapnell: And did you steam it out? 

Mr. Herbster: No, we did not. 

Mr. Trapnell: Then you didn’t go inside to find out 
whether there was a fracture in there or not. 

Mr. Herbster: In one case we washed the fractured part 
of the tank with gasoline in order to determine whether there 
was a fracture or not, but did not find it. 

Secretary Sternberg: It appears to me-that if a tank is 
up to specifications any internal pressure that would force 
the end out would be an owner's responsibility, according to 
this rule. 1 think that settles the thing thoroughly. 


Rule 60 


The Committee recommends the following interpretation to this rule: 

(4) Q.—In case air brakes are cleaned within nine months from date 
of last previous cleaning, may owner be billed for the work? 

A.—Yes, when either triple valve or brake cylinder is found defective, 
unless air brakes are cleaned more than once on same road within sixty 


Did he accept it? 


days from date of initial cleaning, in which case charge for subsequent 
nng is not permissible, regardless of whether previous cleaning was 
charged. 


(5) Q.—In view of air brake stenciling on reservoir of tank cars being 
obliterated by slopping over of oil or other contents, is there any objection to 
relocating this stenciling on reservoir side of center sill at center of car on 
such tank cars as have only two longitudinal sills? 


A.—On tank cars of this type there is no objection to this practice. 


(6) Q.—Is it permissible to render bill for cleaning air brakes where air 
test is not given to the individual car, in accordance with standard instruc- 
tions for annual repairs to air brakes on freight cars, after repairs? 

A.—No, each car must be tested separately. 

REASON—To clarify the rule. 


Mr. Cheadle: We find cases of cars being returned where 
we have every reason to know that the stenciling on the 
cylinder is the clean date, but that the stenciling on the 
opposite side of the car is old. The men who are doing the 
work do not think to look all over the car to find it, yet 
the evidence is there and they come back and ask for re- 
charging authority. There is nothing else to do under the 
rule but give it to them. 

Mr. Owen: We recently had a case of air brake clean- 
ing in 1924, and two months after that the owning line 
came back with joint evidence that the old stencil marks 
dated 1918 and 1921 were not properly obliterated. I traced 
the car and found that the air brakes had been cleaned four 
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different times and those old stencils not painted off, which 
were on the inside of the cylinder, on what you term the 
right hand side. I was under the impression that the joint 
evidence was final and that we would have to issue our 
counter billing authority, but I traced the car and found that 
since 1921 it had moved off and on the owning road forty- 
eight different times. They had not seen fit to correct or 
paint out that old stenciling from 1918 until 1924, one 
month after we had cleaned the air brakes. Instead of sub- 
mitting the case to arbitration, it was withdrawn by the 
owner. 

Mr. Fitzgerald: A number of railroads are not complying 
with the regulations in connection with stenciling the date of 
cleaning air brakes. Those roads that are putting more than 
one stencil on cars should issue instructions on their lines 
to eliminate the double stenciling. 


Rule 68 


The Committee recommends the following interpretation to this rule: 

Q.—Is the delivering line responsible for a wheel slid flat and having 
wrr danige, cach defect exceeding condemning limit? 

REASON—To clarify the rule. 

Mr. O’Donnell: I want to ask a question on the length 
of the slid spot. If we have one wheel up to the limit of 
21 in. and the other one bas slid only 14 in. does the same 
responsibility exist? Do you scrap those two wheels? 

Mr. Trapnell: I say, according to the law, we would. 

Mr. O’Donnell: What do vou do with that good wheel ? 

Mr. Trapnell: We remount it. 

Mr. O’Donnell: You give cards right along on that 
basis? | 

Mr. Trapnell: There is no getting away from it. 

Mr. Cheadle: I am familiar with the practice of a great 
many roads and 1 know there are one or two condemning 
the wheel and others that do not. 

Mr. Trapnell: That is what 1 have been going to say, 
if you remove the wheel you would have to give the owner 
credit. 

Mr. G. Lynch (Cleveland, O.): What disposition do you 
make of the wheel that is slid 14 in. and with a wheel that 
is slid 2/4 in. or over? Also, how do you arrange in billing, 
if you appropriate the wheel for your own use? Do you 
give credit for it as a second-hand wheel or do you scrap it? 

Secretary Sternberg: I would say yes, Mr. Lynch, if we 
get a defect card for two slid flat wheels, we would certainly 
scrap them both. If we only get a card for the one and not 
the other and it was fit for service, we would put it in the 
second-hand class and use it again. 

Mr. Smith: I think this is another case where we all 
ought to be honest. I think the rule means that it is up 
to the receiving line to decide whether they are going to use 
that wheel again or not, and act accordingly. If the wheel 
has a %4-in. slid flat spot, the chances are that we will use 
it again, and if we use it again, I don’t think we ought to 
bill the party issuing the defect card. 

Mr. O’Donnell: Should the chief inspector, in his con- 
science, give a card for two wheels? I think the evil 
should be stopped when it starts. If we examine those 
wheels and we find one wheel mated on that axle is just 
skimmed, I believe there should be a card on only one wheel. 
I think we ought to treat that money just the same as our 
own money. That is the reason I don’t feel right in giving 
cards unless you know what you are going to do with that 
wheel. The average credit, prior to 1920, didn’t matter. 
Second-hand and scrap were all on the same basis, but now 
there is a difference and you have got to consider it. 

H. Andrew (N. Y. C.): From a mechanical standpoint, 
it is often absolutely impossible to find a wheel to mate with 
the 14 in. slid flat wheel. Then again, the Arbitration 
Committee has provided in the remounting of second-hand 
wheels that certain conditions which prevail will condemn 
the wheel and make the delivering line responsible. - Until 
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the present rules, it has been impossible to re-bore cast iron 
wheels over and above the maximum bore which was speci- 
fied under the rules. Now we are permitted to exceed that 
by 1/16 in. in order that it may be possible to remount sec- 
ond-hand wheels and put them into service. It rests with 
the mechanical department as to whether they can use the 
slid flat wheel, and have you any right to say, “this wheel 
is fit for service,” when it cannot ke remated oe the bore 
is excessive? I think the joint inspector has no jurisdiction 
in this case. 

Mr. O'Donnell: I would like to answer that question by 
asking: Why do the Arbitration Committee and the Master 
Car Builders’ Association give us the right to force the re- 
ceiving line to take wheels if they are within the 214-in. 
limit? ‘Those wheels are not condemnable. If we have a 
pair of wheels coming from one road to another, and the 
wheel is slid 14 in., isn’t it just as bad to put that wheel in 
the shop and call it scrap? I want to know whether we are 
going to dip our hands in the delivering line's treasury. I 
claim there should be in the billing department a tacit un- 
derstanding that if you get a car having a pair of slid wheels, 
if two of those wheels are good, you should allow proper 
credit to the delivering line. 

Mr. Cheadle: May I ask why all this discussion? Why 
not have a recommendation as Mr. O’Dennell says? Inas- 
much as the rules are plain, let us live up to the rules. Let 
the mate wheel carry the same responsibility. 


Rule 70 


The Committee recommends that the first two paragraphs of this rule 
he moditied as follows: 

PROPOSED FORM— Delivering company responsible. 

Cars stenciled “wrought-steel wheels,’ if found with cast-iron, cast-steel, 
or stecl-tired wheels. 

ars stenciled ‘‘cast-steel wheels.” 
wheels. 

REASON—The status of the stecltired wheel is not such as to require 
the protection of this rule. 

Mr. Cheadle: I would like to ask about the stenciling of 
the car. In a great many cases, where cars on certain rail- 
roads are known to inspectors, the steel wheel is standard to 
them, and they don't wish to call for joint evidence because 
they know and can see a portion of the stenciling left on the 
car, but in the last 12 months 1 have observed many cars 
on which a man who was not familiar with that series of 
cars could not tell whether the car was stenciled ‘‘wrought- 
steel wheels” or not. It certainly puts the intermediate line, 
or the second intermediate line in for an unjust responsi- 
bility. I know of one case where the only remaining indica- 
tion on the car that it was stenciled “wrought-steel” was 
where it had the small end of the letter “T” stamped on it. 
The man saw the end of the “T” and gave a defect card, and 
vet that line was in no way responsible for the car. I want 
to mention that because those who are familiar with the 
construction of the car ought to go further in maintaining 
the stenciling. It has given a lot of trouble on my end of the 
road. 

Mr. Trapnell: I will agree with Mr. Cheadle that we 
have many cars running over the country that you can't get 
the number and initial of. And yet here is a man who re- 
ceives a car at night, in the small hours. He has a small 
lantern, and in looking over the car cannot find any stencil- 
ing on it, but his line is penalized because he does not find 
something that was stenciled on the car. 1 contend that. 
being the delivering line’s responsibility, it should absolutely 
be placed in joint evidence, so the man who committed the 


if found with cast-iron or steel tired 


crime will be the one penalized. 


Rule 93 


The Committee recommends that the second paragraph of this rule be 
modified as follows: 

PROPOSE D FORM.---AM charges for repairs made to cars on account 
of ewner’s defects. defect cards and rebuttal authorities shall be consolidated 
against anv one company into one bill, 

REASON. Ralance of rule is ont of date. 


ON. NML Pyle (S. P. R.): All charges for repairs made to 
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cars on account of owner’s defects, defect cards and rebuttal 
authorities shall be consolidated against any one company 
into one bill. I try, in rendering bills, to live up to the 
instructions given by the different roads in the equipment 
register and the rules. I have in mind at the present time 
a bill rendered against a railroad applying door protection 
on authority of a transfer card as issued. Now, in rendering 
that bill, I referred to the equipment register. There is 
nothing in there that says that bills of that nature shall be 
rendered separate from car repair bills, so I included that 
bill. It is a transportation bill, but still it is an operating 
expense, and I included this amount in my regular car re- 
pair bill. Now, the road I billed for this is requesting that 
I eliminate from the car repair bill that amount and render 
a separate bill. 1 would like to know what the practice of 
others is in order that I may correct my practice if I am 
wrong. 

Secretary Sternberg: I think you will have to separate it 
because the transportation bill cannot be included with car 
bills. 

Mr. O'Donnell: All those bills are made separate upon 
the A. R. A. bills in our district. 

Chairman Westall: We have finished the freight rules 
and all that is left, I believe, is the passenger rules. 

Mr. Trapnell: I think that the passenger changes are 
only in conformity with the freight rules to bring them up 
to date and that can easily be handled by each individual. 
As it will not require any discussion, I move you that the 
rules stand approved as we have had them so far, including 
the passenger rules, to save the reading. 

(The motion was seconded and carried.) 


Additional Business of the Association 


The members voted to give more time to the discussion of 
A. R. A. rules of interchange, repair, billing and loading 
as this is the primary function of the Chief Interchange Car 
Inspectors’ & Car Foremen’s Association. On motion of 
Mr. Trapnell, the association voted to devote the entire sec- 
ond day of next year's convention to the consideration of 
these subjects. 

Amendments to the constitution were adopted to provide 
for a third vice-president. The retiring president will be- 
come chairman of the executive committee to consist of seven 
elective members and the past presidents. ‘The term of office 
will be one year except for the executive committee, in which 
case the term will be two years. The dues of active and 
asscciate members of the association were made $3 a year 
payable in advance and the secretary’s salary was increased 
to $300 a year. 

Prizes for securing the largest number of new members 
during the year were awarded to E. R. Campbell, general 
car foreman, Minneapolis Transfer Railroad, Minneapolis. 
Minn., who secured 80 new members; W. R. Rogers, chief 
interchange inspector, all roads, Youngstown, Ohio; B. F. 
Jamison, special traveling auditor, Southern, Meridan, Miss., 
and H. J. Budd, Boston & Maine. The prize consisted in 
éach case of a card which entitles the recipient to a copy of 
the 1925 edition of the Car Builders’ Cyclopedia which is 
now under preparation and the first copies of which will 
probably be received from the printer early in January of 
next year. 

' For the association Mr. O’Donnell, chairman of the com- 
mittee on resolutions, extended thanks to R. H. Aishton, 
Charles Dillon and W. F. Brazier, for addressing the con- 
vention; also to President Westall and Secretary Sternberg 
for the effective way in which they conducted the affairs of 
the association during the year. A vote of thanks was ex- 
tended to W. T. Walsh, president of the Supply Men’s As- 
sociation, for the exhibition and entertainment provided. The 
1924 convention was then ‘closed with prayer by Mr. 
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Hoisting Lever for Applying Couplers 


ONE of the most common jobs with which a carman as- 
signed to an outlying car repair point has to contend is 
that of repairing or replacing broken couplers, coupler yokes 
and draft gears. The most difficult part of the job is raising 
the coupler into position for application. By the use of the 
lever hoisting device shown in the sketch, one man can easily 
lift a coupler, with the yoke attached, to its place between 
the draft sills on the car. 

This device is easy to construct and operate. The lever is 
fulcrumed to a chain which is hooked over the end of the car 
and two chains, A and B are secured to the lever and coupler 
shank as shown in the sketch. The lever hook for the chain 
A is located a shorter distance X from the fulcrum on the 


Sketch Showing a Holsting Lever by Which One Man Can Raise 
a Coupler into Position 


lever than the hook for the chain B, which is located at a 
greater distance Y. The distance Y must be considerably 
greater than X to give the operator a greater leverage and 
hoisting distance for each movement of the lever. To 
operate the hoist the repairman stands on the end sill of the 
car and pushes down on the lever handle. This movement 
causes the chain, A, to be slacked and the entire weight of 
the coupler is carried on the chain, B. The slack of the 
chain, .1, is then taken up and the weight is transferred from 
the chain B by slightly raising the lever handle. The slack 
is then taken up in the chain, B, and the operation is repeated 
until the coupler has been raised to the desired position. 


of the Angus Steel Car Shops of the Canadian 
Pacific, Montreal, Que. 


Interior View 


Safety Work in the Car Department 


Duluth, Missabe & Northern Works 2,412,800 Man-Hours 
with Single Accident 


By W. A. Clark 
General Car Foreman, Duluth, Missabe & Northern, Proctor, Minn. 


This article is an abstract of an address by Mr. Clark 
at the thirteenth annual congress of the National Safety 
Council held at Louisville, Ky., October I, 2 and 3. The 
safety measures outlined in the article are particularly sig- 
nificant and valuable because they work. From October 16, 
1921, to September I, 1924, when the address was prepared, 
the car department of the Duluth, Missabe & Northern had 
only one accident disabling an employee for more than one 
day. In other words, a period of 34 months elapsed with 
but a single accident and during this time 2,412,800 man- 
hours of work were performed. Mr. Clark generously gives 
credit for this splendid performance “to the management 
which provided every facility to make conditioms safe, to 
the safety department under the direction of A. V. Rohweder, 
which labored continuously to instill the safety spirit and 
to each and every supervisor and safety committee member 
of our department.” —EDITOR. 


ENERAL car shop work in the nature of repairs both 
heavy and light presents unlimited possibilities for 
injuries. The operation of each shop will have prob- 

lems of its own: the shop served with cranes and where 
jacks are not used; the shop that is without cranes and 
where jacks are used; points where inspection and repairs 
are made to equipment in yards and terminals. 

The supervisors in charge of new work or the rebuilding 
of cars must be ever alert to see that the maximum admissible 
floor space is kept free from stumbling, falling, and tripping 
hazards; that material is safely piled, and that proper and 
necessary scaffolding is provided; that goggles are furnished 
and worn when drilling, reaming, chipping, and riveting is 
being done; that riveters and helpers have a tight band 


or handkerchiefs around their necks to protect their backs 
and gauntlets or tight sleeves to prevent hot rivets from 
going up their sleeves. 

In handling structural steel and plates with cranes, safety 
hooks should be used. One man only should give signals 
to the crane operator, and when cars are moved to new 
positions by cables or cranes, operators should be instructed 
not to take signals to start or move a crane or car along 
the tracks until some competent person is stationed at the 
end of the car in the direction it is to be moved, to make 
sure that no one is in the way, or that no men are under- 
neath, between, or in the hopper openings. 

Trestles, horses and scaffolding should be standardized, 
regularly inspected and kept in a safe condition. All 
ladders should have safety ends and all scaffold planking 
have a bolt running through each end to prevent splitting. 
On each end of scaffold planking cleats should be nailed 
to prevent planks from slipping off the ends of trestles. 

Absolute confidence should not be placed in the reliability 
of jacks. Horses should be used as an auxiliary in all cases 
where men have to go under car bodies. Also an absolute 
rule should be made that no man be allowed to expose his 
body or limbs between trucks and frame of car until proper 
blocking is placed between the truck bolster and the car, or 
under the side bearings. 

To prevent men from putting their hands on the inside 
of cranes hooks or taking hold of cables while lifting cars, 
a handle should be put on the hook on the opposite side 
from the point, and all concerned properly instructed in the 
safe method of handling hooks or cables. 

The removal of stuck or wedged friction gears should 
be properly supervised. Inexperienced men should not be 


A Corner of the D. M. & N. Wheel Shop at Proctor, Minn., Showing Safety Hook or Tongs for Handling Mounted Wheels, Axle Truck 
and Truck for Handling Unmounted Wheels 
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allowed to handle them. When removing supporting plates 
and couplers from cars, air jacks on trucks, or blocking 
should be used to prevent couplers and draft gears from 
falling to the floor when nuts are removed from carrier 
iron and supporting plate bolts. 

Extra precaution and care must be used in blocking box 
car bodies to make them safe when trucks are removed on 
repair tracks not protected from winds. During high winds 
the number of trestles or horses should be doubled. 


General Rules 


No tools, car parts, knuckles or knuckle pins should be 
left on platforms, ends or tops of cars while cars are being 
repaired. 

No passenger, baggage or caboose equipment should be 


Chisel Bar Guard for Use In Cutting Rivets with Chisel and Sledge 


sent to shops for repairs or men allowed to work on them 
until all torpedoes have been removed. 

Striking truck springs with hammers or sledges to drive 
them in place is dangerous. When necessary to do this 
a block or piece of wood should be used between springs 
and hammers. 

An inflexible rule should prohibit the practice of men 
putting their hands on center pins to guide them in place 
while lowering car bodies on trucks. Also blocks should 
be used under all conditions of service that require men to 
expose their bodies or limbs, under any part of a car that 
may be raised or jacked up, or held up with a bar. This 
practice is the only one that will prevent crushing, and 
maiming should the parts move, slip or fall. 

Car men should not be allowed to raise steel doors, 
bolsters or other parts with bars, and other men expose 
their hands or fingers until the part raised has been made 
safe by blocking securely. Then should the bar slip the 
man with his hand exposed will be safe. 

All tools should be inspected daily, defective ones removed 
from service and a place provided for tools that become 
defective or unsafe while being used. That is, a tool that 
has become defective should not be placed in the workman’s 
tool box; it should be removed to a place designated for 
defective tools. Pneumatic hammers for car work should 
be fitted with inside triggers and safety retaining clips. 


Air hose and fittings should be inspected weekly for loose 
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clamps and soft inside linings. The use of oil should be 
prohibited in the mounting and the repairing of air hose 
fittings. 

Acetylene and oxygen gas lines and fittings should be 
inspected and back pressure valves filled daily if necessary. 
All defective gages, regulators and torches should be re- 
moved from service and returned to the maker or company 
making repairs. The mounting or fitting of gas hose should 
be done by or under the supervision of a competent welder. 
No one should be allowed to use the acetylene outfits until 
they have been thoroughly instructed in the use of regula- 
tors, gages, and torches; in the danger from oil coming 
in contact with oxygen gas; and the safe handling of gas 
tanks under pressure, and passed on as being competent by 
a regulator instructor. 

Cutters and welders should be chosen with due regard to 
ability and fitness for such work, and thoroughly instructed 
in the care necessary to handle gases under pressure and 
not allowed to work alone until their instructor is satisfied 
that they understand how the regulators, gages, and torches 
should be used without endangering themselves or their 
fellow workers. 


Machine Shop 


The handling of unmounted wheels is best done by the 
use of a truck designed to prevent wheels from over balanc- 
ing or falling. The element of risk is ever present when 


Safety Hooks with Pins Permanently Attached for Use in Hanging 
Sheets in Place on Steel Cars í 


rolling them on their flanges. Unmounted wheels should 
be piled and blocked to prevent them from falling or 
tipping forward. Axles should be stored in a manner that 
will keep them from slipping. Operators of such machines 
as the wheel borer, axle turner, bolt cutter and punch and 
shear must wear goggles while working on their machines. 
Lifts, hoists, cables, hooks, and slings should be kept in 
good condition. 

Wrenches, hammers, or any object. falling from the throat 
or head and striking the tripping lever of punch and shear 
machines may result in a serious injury. Therefore, this 
particular lever should be covered or protected in a manner 
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to make the machine operative only when the lever is pressed 
by the foot of the operator. 


Air Brake Work 


While cleaning brake cylinders use a safety clamp around 
the piston sleeve with a 14-in. bolt. Placing a nail in the 
sleeve in place of a clamp, is not a sure method of prevent- 
ing injuries. 

When testing brakes, see that the cut-out cock is closed 
and pressure allowed to escape from the reservoir before 
making adjustments. This will prevent the workman from 
being struck by levers. Also use a key bar in the key 
hole to pull it in line, instead of attempting to do this with 
the fingers. 

Air hose used for testing cars or trains should have a 
drain cock in the hose head to reduce the pressure before 
uncoupling and to prevent particles of dirt being blown in 
the workman’s eyes. 

Pipe wrenches should be maintained in a safe working 
condition to prevent them from slipping and injuring the 
operator. 


Paint Shop, Blacksmith Shop and Wood Mill 


In the paint shop, ladders, horses, scaffold plank, paint 
burners, benzine, gasoline, lye, caustic soda, and acids, 


A Crane Hook with a Safety Handle 


slipping and falling from ladders and roofs are the most 
prevalent causes of injuries to be guarded against. 

In the blacksmith shop, burns from scale or handling hot 
iron, contusions from iron falling or being knocked from 
power hammer and when cut at anvils, and chips from the 
heads of battered tools are the principal causes of injuries. 

Wood working machines in the wood mill should be 
rigidly guarded. Guards must be kept in condition and 
none but competent or experienced operators allowed to use 
the machines. Operators of wood working machines should 
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be taught the proper position of their hands. A man trying 
to see what is going on in other parts of the shop will not 
make a safe wood mill employee. 


Yards and Terminals 


Inspectors light repair men, air men and oilers work in 
yards and terminals. It is necessary to see that these men 
are constantly reminded that switches must be locked or 
blue flags or lanterns used before going between or under 
cars. They must be taught to walk between tracks instead 
of between the rails while on duty, and when it is necessary 
to cross tracks stop and look in both directions. The prac- 


Using a Broom When Backing Out a Rivet 


tice of car men getting on or off moving trains should be 
prohibited. 


Wrecking 


Wrecking foreman should be thoroughly trained in safe 
practices. The necessity of using outriggers and clamps, 
preparing a safe foundation for the crane before taking a 
heavy lift, properly blocking the crane and having reliable 
men follow up and tighten the wedges and blocking wherever 
the strain or load is removed from the boom, should be 
stressed. An efficient lighting system for night work should 
be provided. 

The practice of securely blocking overturned or leaning 
cars and engines, before men are sent underneath, keeping 
men clear of chains or cables while pulling or lifting, are 
a few of the things a wrecking master must do if he is to 
keep his crew safe from injuries. 


Safety Enthusiasm Needed 


After all details of mechanical safeguards have been 
perfected it will be apparent that the ideal or true spirit 
of safety must come from the supervisors. Success in safety 
work must start or emanate at the top. Enthusiasm for 
safety should radiate from the head of the department. 
Interest and success in safety work depends on the attitude 
of the supervisors. 

The supervisory forces must plan and lay the foundation 
if they aspire to build a monument to safety. No supervisor 
or safety committee member should allow any unsafe prac- 
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tice to go unchecked. The duties and responsibilities of 
supervisors must reach farther than guarding the machinery 
and providing mechanical safety devices. 

After this has been done the men or workmen must be 
educated to the point that they will guard themselves. All 
new men should be thoroughly instructed in the hazards of 
the work assigned to them. This should be done by the 
foreman hiring them and again by the foreman in charge 
of the department they are assigned to. As the individual 
becomes more careful the morale of the organization will 
improve. Obstacles in the road to accident prevention will 
have disappeared. The results will be a larger output and 
a better class of work. 


—— ee 


Recent Decisions of the Arbitration 
Committee 


(The Arbitration Committee of the A.R.A. Mechanical 
Dtvision ts called upon to render decisions on a large num- 
ber of questions and controversies which are submitted from 
time to time. As these matters are of interest not only to 
railroad officers but also to car inspectors and others, the 
Railway Mechanical Engineer will print abstracts of deci- 
sions as rendered.) 


Car Repairs Claimed and Not Made 


The Terminal Railroad Association of St. Louis on May 
10, 1921, rendered to the Mather Stock Car Company a 
bill amounting to $2,543.01, covering charges for repairs 
during the months of February and March, 1921, and also, 
a few repair items leading back to October, 1920. Excep- 
tions were taken by the car owner to the number of charges 
rendered for knuckles, knuckle pins, knuckle locks, brake 
shoes and a few other items on the cars which were repaired 
during the months of February and March, 1921, in the 
stock yards, prior to sending the cars to the loading chutes. 
The Terminal Association in its statement pointed out that 
the work of conditioning stock cars passing over the repair 
tracks of the East St. Louis Junction Railroad at the 
National Stock Yards, was performed by an inspection and 
repair organization operated under the auspices of the Super- 
intendents’ Association of the St. Louis-Fast St. Louis termi- 
nal district. The repair and inspection work was formerly 
handled by car department men of the individual railroads 
handling stock or other shipments in or out of the yard. 
Without citing a specific instance of overcharge, the owner 
endeavored to prove that the cost of repairs made by the 
unified car department forces averaged, approximately, 84 
per cent in excess of the same work done at its own or con- 
tract shops. This claim was based on the amount and the 
cost of work performed by the owner’s repair men, estab- 
lished at the stock yards, during a period subsequent to May 
21, 1921, the items of which were checked against the bill 
in question rendered by the T. R. R. A. The Mather Com- 
pany suggested to the Terminal Association two different 
joint investigations, which the latter refused to make on the 
grounds that the repair car stubs could be checked with the 
original record. The owner objected to this, claiming that 
the original record was wrong as the repairmen wrote up 
these records and in order to make a good report, often 
indicated repairs that were not made. 
pected to do a fixed minimum amount of repairs every day 
under the A. R. A. rules which the owner believed. accounted 
for the results shown. 

The following decision was rendered by the Arbitration 
Committee: “There is no evidence presented that would 
show that these repairs were not made as billed. Decisions 
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They also were ex- 
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1017, 1018, 1057, 1080, 1088, 1108, 1130 and 1233 apply.” 
—Case No. 1308, Terminal Railroad Association of St. Lows 
vs. Mather Stock Car Company. 


Responsibility for Car Destroyed by Fire 


At 11:25 p. m., January 25, 1923, the Kansas City 
Terminal delivered a transfer of 16 cars to the Chicago & 
Alton's Twelfth Street yard at Kansas City, Mo. W. H. T. 
X. car No. 200, loaded with gasoline and leaking, was 
included in this transfer. Fifty minutes after this delivery 
had been effected, W. H. T. X. car No. 200 was discovered 
on fire and was destroved. The Chicago & Alton refused 
to assume responsibility for the destroyed car on the grounds 
that the car was leaking when taken by the Kansas City 
Terminal from its Mill Street yard and was still leaking 
when placed on the interchange track or in the Chicago & 
Alton's vards. Rule 2, section B., paragraphs 1 and 2 of 
the A. R. A. rules was quoted, and also paragraph 1909 
from the Interstate Commerce Commission regulations, 
which both indicated that whenever a tank car loaded with 
an inflammable liquid is discovered leaking in transit, all 
unnecessary movement of the car must cease until the unsafe 
condition of the car is remedied. The Kansas City Terminal 
based its claim on statements taken by Terminal and Alton 
officers from those employees who handled the car, which 
indicated that the car had not been leaking at the time it 
was pulled from the refinery and that it was handled fairly 
between this point and the Chicago & Alton’s yard. Rule 6 
of the by-laws and rules of the superintendents’ association 
of Kansus City was also quoted to substantiate the state- 
ment that the car had been delivered to the Chicago & Alton. 

The Arbitration Committee rendered the following de- 
cision: “It is admitted by the Kansas City Terminal that 
this tank car was leaking gasoline before offered in inter- 
change and that they failed wholly to remedy this condition; 
the tank was still leaking when the car was moved by 
Kansas City Terminal to the Chicago & Alton lines, which 
movement was a violation of Paragraph 1043 of Interstate 
Commerce Commission regulations. There is no evidence 
that the car was accepted by the Chicago & Alton. Respon- 
sibility for damage to car, therefore, rests with the Kansas 
City Terminal.”—Case No. 1310, Chicago & Alton vs. Kan- 
sas Citv Terminal. 


Responsibility for Wrong Repairs 


- The New York, New Haven & Hartford on March 18, 
1920, at its South Boston shops removed, repaired and re- 
placed a brake shaft on A. T. 8 S. F. box car No. 25061. On 
May 24, 1921, at Richmond, Cal., the A. T. & S. F. obtained 
joint evidence in accordance with Rule 12, showing one brake 
shaft 114-in. by 12-ft. 2-in. instead of one brake shaft 114-in. 
by 12-ft. 734-in. and made standard repairs at the same point 
June 4, 1921. In accordance with Rules 12 and 13, joint 
evidence and the billing repair card' were forwarded to the 
New York, New Haven & Hartford and a defect card re- 
quested to cover the wrong repairs which it perpetuated. The 
repairing line refused protection, contending that it was not 
in position to know what length of brake shaft was standard 
to the car. 

The Arbitration Committee rendered a decision to the effect 
that while the A.R.A. Standards mention no minimum length 
of brake staff above the ratchet wheel other than the required 
clearance around the brake wheel, the car owner must be pro- 
tected against deviation from its own standard length. Pro- 
viding the New York, New Haven & Hartford had straight- 
ened and replaced the same brake staff that was removed it is 
not responsible for the wrong repairs. If another one was 
substituted or alteration made in the length of the brake staff 
removed and replaced it is responsible for wrong repairs. 


a 
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This decision supersedes the decision in case No. 695 to this been developed at the North Billerica shops of the Boston & 
extent.—Case No. 1313, Atchison, Topeka & Santa Fe vs. Maine for compressing the springs So that they can be read— 


New York, New Haven & Hartford. ily clamped. 
As shown in the illustration, the machine 1S fastened to me 
Responsibility for Car Damaged in Switching of the steel columns of the building. A 16-in. car brake 


On October 20, 1922, while switching over the hump a era apne oe a a pe 

track at Manheim, 111., on the lines of the Chicago, Milwau- to 1. The air is controlled by a two-way valve. 

kee & St. Paul, two cars containing scrap iron and in charge The springs are placed under the machine by a swinging ' 
of a rider, were sent down on track 29 and came in contact jib crane to which is fastened a chain hoist. The spring is | 
with Chicago, Indianapolis & Louisville flat car No. 13324 then compressed and clamped by two four-bolt clamps, ane 

loaded with stone, damaging the latter car. The handling on each side of the spring bands. ‘The spring is then taken 

line contended that the car was not subjected to any of the from the machine and can now readily be placed between the 

unfair usage conditions enumerated under Rule 32; that rider truck bolster and spring plank. When replacing a set of 

protection was furnished and that everything possible was elliptic springs on a truck, it is claimed that clamping the 


done to prevent damage. — It, therefore, reported the car to the : , . . 
owner for disposition under Rule 120. The car owner too ay ee aid of this machine has reduced the working 


the position that the car received unfair usage in that the 
speed of the cars which came in contact with the damaged car ; ; 
was excessive, and that the case should be handled under Links for Coupling Wreck Crane 
Rule 112. 

The Arbitration Committee, in a decision rendered Febru- Cables 
ary 15, 1924, sustained the contention of the Chicago, Mil- 
waukee & St. Paul and referred to the decision in case No. |T is often necessary when clearing up wrecks to couple 
1239 as being applicable to this case.—Case No. 1312, Chica- two cables together or to couple the end of a cable to a 
go, Milwaukee & St. Paul vs. Chicago, Indianapolis ér Car. Figs. 1 and 2 show a coupler cable link and a cable 
Louisville. link which are being used for such service. Both of these 


Machine for Clamping Elliptic Car 
Springs 


ONE of the troublesome jobs in repairing passenger car 

trucks is the replacing of the elliptic springs between 

the truck bolster and the spring plank. The common L s en DE 

practice is to compress the spring by means of a jack and err EU A prek 
sera lea PES : 


Wrought Stee! 
No Finish ( 
Safe Working Load, 
20 Tons | 
PR te a e So. ——o-- a 
Fig. 1—Drawing of Link for Attaching a Cable to the Coupler of a 
Car 


links are made of wrought steel and can be hammered out in 
the blacksmith shop. The coupler cable link is desi 
for a safe working load of 20 tons, and the cable link 15 


>? ds e 
Í \ 
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Fig. 2— Drawing of Link for Coupling Cables 


Air Operated Machine for Compressing Elliptic Springs for Clamp- f ; 
ing Before Applying Them to the Trucks designed for a safe working load of 35 tons. The method 


of securing these links to the cable sockets is shown inbe | 
then clamp it in this position. This method requires Con- drawings. The coupler cable link is secured to the couple 
ciderable time and hard work. In order to perform this job by removing the knuckle and holding the link in place with 
with a minimum amount of time and labor, a machine has the knuckle pin. | 


The Prevention of Hot 


Boxes on: Freight Cars 


Thorough Inspection, Analysis of Causes and Periodical Repacking 
Prevents Trouble 


By E. Von Bergen 
Air Brake and Lubricating Engineer, Illinois Central 


HE problem of combating hot boxes on freight cars, 
is probably as old as the railroads. It is a problem 
that is of especial interest to the car foreman, in that 

he is the man who is held particularly responsible for their 
prevention and receives the largest measure of criticism for 
their occurrence. 

In presenting this paper an attempt will be made to deal 
in a practical manner with the facts and conditions that 
confront us on the railroads today. 

From the studies I have made while engaged in supervis- 
ing the lubrication of locomotives and cars during the past 
few years, it seems to me that the pendulum of freight car 
lubrication swings from one extreme to the other. Years 
ago, economy in the use of oil was given no consideration 
whatever. In later years the oil companies made contracts 
with the railroad companies for furnishing the lubricants 
for their equipment, either on a gallonage basis, or a guaran- 
teed mileage basis and seeing the terrific waste that was 
prevalent, agreed to furnish lubrication engineers who 
would instruct the men in proper practices. For many years 
it was dinned into the ears of the men how little oil was 
required to lubricate a journal, and it is a fact that it re- 
quires an astonishingly small amount. But the pendulum 
then swung to the other extreme and it would seem that many 
men who look after the lubrication of freight cars are under 
the impression that once the boxes are packed the car can 
run for years without any further attention. It is presumed 
that every freight car has the journal box packing removed 
and the boxes repacked approximately once every 12 months. 
If you have never done so, it would be very interesting to 
make a check of all the cars standing in any yard and ob- 
serve from the packing stencilled record how much time has 
elapsed since the boxes were repacked. 5 

In order to reduce to a minimum the hot boxes on any 
railroad, it is necessary to provide reports of such nature, 
that those in charge are advised from month to month as to 
the number of hot boxes developing on cars dispatched from 
each terminal. 

Nearly every road issued a monthly report showing the 
number of car miles run per hot box on each division, but 
while this report shows any decrease or increase in the num- 
ber of hot boxes in proportion to car miles made on each 
division, it does not provide information as to the per- 
formance of terminals. Neither does a report showing the 
number of hot boxes developing on cars forwarded from any 
Particular terminal reflect the true situation. ‘Therefore, to 
be Properly informed, a report should be compiled at the 
close of each month which will show: 

Name of terminal; number of cars forwarded; number 
of cars set out on account of hot boxes; number of hot boxes 
repacked by trainmen enroute and taken to next terminal; 
total hot boxes; number of cars forwarded per hot box. 

his report may be separated as between system and foreign 
Cars if desired. 

have found this report, taken in connection with that 

showing miles run per hot box, invaluable in immediately 
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reflecting terminals whose performance in prevention of hot 
boxes was not what it should be and requiring action to bring 
about an improvement. 


Proper Repacking Important 


The first essential in the prevention of hot boxes is, of 
course, to properly repack them after the packing has been 
removed for any reason. As to the proper method, opinions 
differ somewhat. All agree: that a back roll, either made 
in the packing room or by the box packer, should be placed 
firmly in the back end of the box to exclude dust and retain 
oil. From there on, the process of packing may be divided 
between two general methods, one of which is to place one 
mass of packing under the journal extending half way up 
on either side and omit the use of the front plug. The other, 
is to place sections of packing under the journal extending 
half way up on either side, continuing this until the collar 
is reached, the last section to be tucked behind the collar 
presenting a perpendicular wall extending from the inner 
edge of the collar to the bottom of the box, then placing a 
wedge of packing between this wall and the front of the box, 
the top of this wedge, or plug, extending only one-half inch 
above the bottom of the collar and no threads of waste from 
this plug being permitted to interlace with those in the pack- | 
ing beneath the journal. 

Of the two methods, I unhesitatingly recommend the lat- 
ter, as I have tested out both and while with the former, the 
packing soon works out of position and requires frequent 
re-adjustment, I have seen the latter run hundreds and even 
thousands of miles without materially changing position. 

In combating hot boxes on freight cars, there are but 
three different policies that can be pursued, viz.: 

First—Oiling all boxes with free oil at terminal yards. 

Second—Thorough inspection of the packing in all boxes 
at terminals and removing and re-adjusting the packing in 
all those found in improper position. 

Third—Pulling and repacking all boxes on all cars while 
on repair tracks, regardless of the stencilled date showing 
previous repacking. | 

1 shall not attempt to say which policy your road should 
pursue, but 1 will point out as briefly as possible, the scien- 
tific method by which you may arrive at a conclusion and it 
then remains for you to make your recommendations to your 
management as to which method you determine is the most 
efficient and economical. 


Three Methods of Combating Hot Boxes 


Oiling All Boxes With Free Oil At Terminals—This is 
the easiest and quickest method and entails the lowest labor 
cost, but it is the least effective, due to the fact that with 
packing improperly adjusted, surplus oil cannot and will not 
prevent all or even a very substantial number of hot boxes. 
It would prevent many that occur from drv packing. 

Thorough inspection of the packing in all boxes at terminal 
yards and removing and re-adjusting the packing in all those 
found in improper position—Thorough inspection of the 
packing does not mean raising the lids and looking in the 
box. It means inserting a slender packing hook to the 
extreme back end of the box to determine whether the pack- 
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ing at the back end has settled away from the journal and in 
many cases before the hook can be thus inserted, packing has 
to be pulled out from the side of the journal as some one 
has filled it nearly to the brass, or it was improperly packed 
and crawled up. Re-adjusting the packing does not mean 
jabbing the packing in the front of the box with the pack- 
ing knife, it means removing at least one-half the packing, 
pushing the remainder to the back end, then returning the 
removed half to proper position, as previously explained in 
the second method. To attempt to push the entire mass of 
packing back is worse than useless, as it merely jams the 
packing about half way back and makes bad matters worse. 
To ascertain in a few minutes whether inspection and re- 
adjustment in the terminal yards under your jurisdiction is 
being done as above described, calculate as follows: It is 
necessary to allot an average of two minutes per box and I 
may say in passing that every man on your force will have to 
hustle on this allotment. Take the average number of cars 
that pass through the terminal yard each 24 hours and 
multiply by eight which shows the number of boxes requir- 
ing attention; then multiply this figure by two and you have 
the number of minutes required. Now take the number 
of man-hours in each 24-hour period you have at your dis- 
posal for attending to journal boxes. Multiply these hours 
by 60, and the result should equal the minutes required. If 
any of you have a sufficient number of men engaged to meet 
the figures I have given above, or even half the number, I 
wish you would write me and tell me where the terminal is 
located, as I should like very much to visit it. Some of 
you are now thinking. “It is not necessary to test the pack- 
ing with the hook, a competent man can tell when a box is 
properly packed by looking in it.” To those of you who 
think this, I would say, “Stop fooling yourselves.” If the 
packing has badly bulged in front, it, of course, indicates 
that it has “corkscrewed” out from under the back end of the 
journal, or was packed too full in the first place. If a dry 
spot appears on the end of the journal, it indicates it has 
been running above normal temperature. But, I have in- 
spected hundreds of boxes and I have found scores which 
the inspectors or oilers pronounced all right, and to which 
I agreed looked to be properly packed, but when we inserted 
the hook to make sure, we found a hole below the journal at 
the back end of the box. Such a box is a potential hot box 
when it leaves a terminal. The packing may look right 
and may be right, but the only way to be certain that it is 
right is to test it with the hook. The chief objections to fol- 
lowing the policy I have outlined is that the majority of cars 
do not stand still long enough in the yards so the work may 
be properly performed, and the labor cost is so high that it 
is practically prohibitive. 

Repacking Boxes while on Repair Tracks, Regardless of 
the Date Previously Packed— In my opinion, unquestionably 
the most effective way for the railroads to reduce hot boxes 
on freight cars to a negligible quantity, would be to adopt a 
policy of pulling and repacking every journal box on their 
own cars every time they are on a repair track where a soak- 
ing vat is located, or where packing is shipped to and from 
a central reclaiming plant, and pull and repack foreign cars 
when stencilled record shows packing more than 12 months 
old, which would seldom be the case under this practice. My 
reason, for this opinion is, that the packing would never 
become old and worn completely out as is so frequently the 
case at present. The greatest output could be obtained from 
the labor, as packers equipped with a barrow, packing tools 
and packing, can move along a string of cars on a repair 
track pulling the packing and return and repack, and 
do more work in one hour than the same man could do in 
three hours out in the terminal yard. Only a very few 
oilers would be required in yards, as with intensive attention 
on repair tracks, little attention other than the inspection, 
would be required in yards. The cost of material would 
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be negligible as all the packing could be reclaimed. In 
order to determine what force is required on the repair track 
to follow this policy, the nearest basis to use for computation 
is 10 boxes per man per hour. 

Hundreds of hot boxes occur on the railroads daily. In 
order to determine the cost of these hot boxes, add up the 
total amount expended on the system for rebrassing, replac- 
ing or turning cut journals, car delays, train delays, send- 
ing men out on line to rebrass or to apply wheels and divide 
the total hot boxes into the total amount of money. It 
will be found the cost will run close to an average of $12 
per hot box. 

If the amount expended thus for hot boxes is greater than 
the cost of employing a sufficient number of packers on 
repair tracks to repack all the boxes, then it is apparent 
to all that the employment of the additional packers will be 
an excellent investment. 

If the total cost of hot boxes as shown above is less than 
the cost of the labor required, then, obviously, additional 
investment in labor would be an unwise policy. 


Use of Cooling Compounds 


As an emergency measure for treating hot boxes that 
develop enroute, in order to bring them to a terminal where 
the hot bearings can be given necessary attention and repairs 
rather than setting them out on the road, I have found cool- 
ing compounds very effective. While we all know that any 
hot box is expensive, the hot box that entails setting out the 
car is vastly more expensive than the one that permits the 
car to move to a terminal where car repair forces are 
engaged. 

On a large number of tests with which I am familiar, 95 
per cent of the hot boxes that developed were taken through 
to the terminal after being treated with a cooling compound, 
and on a large system, three months after the use of a cool- 
ing compound was generally begun, the number of cars set 
out per month on account of hot boxes was reduced more 
than 50 per cent. 

We cannot eat our cake and have it too. We cannot pro- 
vide the car foreman with an arbitrary number of men and 
expect him to eliminate hot boxes entirely, regardless of the 
fact he has double or treble the number of boxes requiring 
attention than are humanly possible for his force properly to 
cover. The problem requires scientific analysis and then 
sufficient men to meet the situation if we are to suppress 
the age-old aggravation of the hot box. 
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Interior of Baggage Car Built for the Central Argentine Railway, 
Ltd., by the Gloucester Rallway Carriage & Wagon Co.. Ltd.. 
London, Eng. 
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Reducing the Cost of Locomotive Repairs 


A Discussion of the Application of Modern Production Methods in 
Locomotive Repair Shops 


By William S. Cozad 
Shop Supervisor, Lehigh Valley, Packerton, Pa. 


HE successful operation of railway repair shops, as well 
as private industrial concerns, demands occasional 
changes to meet new conditions and new require- 

ments. Old conditions become obsolete. They are too slow 
and too expensive. Established purposes change. New de- 
mands arise and events take unexpected twists and turns. 
General repairs to the same number of locomotives and 
cars each year are not sufficient to meet expanding business 
and corresponding increases in the volume of equipment. To 
take care of this additional equipment adequately and 
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plant is of primary importance in its successful operation. 
To work a locomotive at its highest point of efficiency re- 
quires a skilled engineman and a good fireman. To secure 
the greatest possible plant output at the lowest cost requires 
that each factor of shop organization be highly capable of 
pushing forward its part of the business. 

Successful shop management is not the job of the plant 
superintendent or of the general foreman only. It is the 
job of every supervisor in the plant. Each foreman, each 
gang boss, and each lead man must have a common desire 
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Chart Showlng the Reduction in Hours Charged Against 32 Prairie (2-6-2) Type Locomotives for Boller Repairs—These Locomotives 
Received New Fire-Boxes and Had General Repairs Made to Machinery 


efficiently, either present shop output must be largely aug- 
mented, or new shops or additions to old shops must be built. 

To enlarge old shops or build new shops involves the ex- 
penditure of large sums of money, and when completed, 
these betterments and improvements, through depreciation 
and taxes, become an immediate permanent source of expense. 

Where there appears to be ample room to increase the out- 
put, the possibilities of a more intensive use of present shop 
buildings and a reasonable expenditure for improved 
machinery and small tools, increase in competent help and 
the introduction of improved shop engineering as well as 
accounting methods, would seem to be a proper subject for 
investigation. 

The character and qualifications of the management of any 


to render exacting service and to contribute his full share to 
the efficiency of the entire plant. 

Weekly meetings of the supervising force are a necessity. 
They immediately inform the heads of the departments of 
requirements in connection with their part of the work on 
equipment in the process of repairs. They give each fore- 
man and gang boss an equal opportunity to state his views 
in reference to any lost motion that may exist and to sug- 
gest methods to overcome it. The progress of the work on 
every locomotive in the shop for repairs may be discussed. 
Material supplies, tools, prevention of accidents, new methods 
of doing the work, reclamation of material, grievances, and 
the best methods of increasing production should be topics 
for discussion at these meetings. Such conferences place the 
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man prominently betore his associates, who does not meas- 
ure up to the standard and he is impelled to do better or 
step aside for the man who can. 


Co-operation Between the Men and the Management 


It has been contended that workmen are only concerned in 
making the day’s wage. This unnecessarily narrow view 
has, to some extent, resulted in branding shop efficiency 
methods in hourly rate plants as impracticable, and the 
additional claim that production can only be increased by the 
use of some time-measuring device. The stop watch, how- 
ever, in the opinion of the writer, has done more to antagonize 
labor than all other agencies that have been used in the past 
century in connection with cost reduction processes. A time 
study man that cannot secure sufficiently accurate time for 
cost reduction purposes on repair operations without a stop 
watch should go into some other business. 

This system of production which is based on sound 
economic principles commands the respect of all grades of 
workmen. It places an agreeable responsibility on each de- 
partment foreman. While eliminating the  piece-rate, 
premium or bonus features, it still places the workman un- 
der a moral obligation to perform a reasonable amount of 
work in a limited time. The workman was consulted in 
setting the time and he thus became a party to the contract. 
It is then up to him to fulfill an agreement which is neither 
more nor less than faithfully to execute the work assigned 
him. 

Directing labor in railroad shops is an important business 
problem. But the feature of most importance is the develop- 
ment of a fair, constructive attitude of mind on the part of 
the workman. 

The natural tendency and purpose of every honest man is, 
not simply to do well his appointed duty, but also, to defend 
his employer against loss. This is almost an axiom and all 
employees should be considered as honest, energetic and a 
necessary part of the organization to secure the most efficient 
results. 

High wages will not make men loyal. High wages will 
not increase production. High wages will not solve the 
labor problem. The fact is, wages have little to do with 
loyalty. Labor unrest is not the result of either low or high 
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tion must be given to such matters, thus establishing 2 
constructive tradition of fair dealing that industrial reverses 
or outside influences cannot tear down. 

Grievances of one kind or another arise at some time in 
every business concern. Most of them are petty in character. 
If the employee has no established way to air his troubles, 
he will talk to his fellow workers about them until they 
grow to be matters of tremendous importance in his own 
mind. A man with a grievance is going to talk about it 
under any and all circumstances. It is a wise management 


Reduction in the Number of Hours Charged Against Six Mikado- 
Type Locomotives for Stripping and Assembling 


that makes it easy for him to do this talking where he will 
get a satisfactory hearing and good advice in return. 


The Application of Efficient Methods 


Workmen should be tested as to qualifications for the job, 
classified as to ability and advanced year by year into higher 
grades on a basis of length of service or demonstrated fitness. 
Men are no more alike in their capacity to do useful work 
than in temperament or intelligence, therefore, a flat rate 
for all mechanics of a specified profession is unfair and 
unreasonable. No man should be employed or dismissed 
from the service except for just cause. Reduction in hours, 
force or pay should be made in accordance with well under- 
stood regulations into which personality does not enter. 
Strict adherence to these principles will do much to eliminate 
labor troubles and labor disputes. 

One of the direct aims of every successful shop must be to 
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Chart Showing the Reduction of Time Obtained in the Work of Stripping and Assembling on 32 Prairie Type Locomotives 


wages, but is due, primarily, to propaganda spread by outside 
agencies. Poor working conditions and unfair treatment 
may also add to dissatisfaction. With this existing condition 
admitted, one of the most important duties of every officer 
and every loval worker in the service of the railroads is to 
employ the necessary means to counteract these evil in- 
fluences. To attain this end, much personal work among 
the masses is always a paying investment. The personnel 
or welfare work, however, that counts the most, both for the 
company .and the employee, is sanitary and comfortable 
shop conditions, good tools, providing the necessary facilities 
for producing effective results, and also the recognition of 
honest effort—giving a square deal. 

Occasional efforts at personnel work in flush times will 
not build up confidence among the workers. Constant atten- 


keep good employees in the service and to dispense with 
those that fall below a reasonable standard of efficiency. 
The longer an employee remains in the same shops, whether 
in a lowly or important position, the more he should come 
to know about the purposes, the conditions and the needs 
of that shop and the more valuable he should be to it. 
Frequent changes of employees mean corresponding decreases 
in profits. 

Stability of employment can only be preserved in shops 
where men are contented, where discipline is rigid but just, 
where men are placed on work for which they are suited, 
where no partiality is shown, where the foreman puts him- 
self in the other fellow’s place before administering disci- 
pline, where appreciation is shown for extra good work in 
quick time, where special ability is rewarded whenever 
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possible, where only promises are made that can be fulfilled, 
where material is furnished promptly and where safe and 
sufficient tools are furnished to do the work. Working along 
these lines, relations will be established with employees on 
the basis of facts, fair play and faith in each other. 

Here is where systematic methods of management must 
prevail. System is not work but a means of reducing the 
amount of labor necessary to produce a fixed product. 
System requires no specialist but permits a few to accom- 
plish much by bringing all hands into intelligent action. 
System loads no man with labor beyond his proper share 
but lightens the task of each workman by exactly defining it. 
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Chart Showing the Reduction in Hours for Applying New Fire- 
Boxes and Making General Boiler Repairs to Six 
Mikado (2-8-2) Type Locomotives 


el E 
NESSES RADE 


= 
s S 8 
QS Cs Q 


The heavy load usually borne by a few faithful employees 
is distributed evenly upon all. Hard work always begins 
where system and the application of intelligent methods end. 


The Problem of Increasing Shop Production 


During the past two years the subject of increased shop 
production has been up for frequent discussion and there 
seems to be quite a strong sentiment in favor of adopting 
means and methods that will place workmen on their honor 
rather than to subject them to some rigid form of task 
system. 

Briefly stated, this new method consists in separating the 
repairs on a locomotive into certain well defined parts and, 
after inspection and decision by authorized parties as to the 
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paragraphs of this article have not been evolved from any 
theoretical conception as to what might be accomplished 
under certain assumed circumstances. They are based on 
results obtained under actual working conditions, in the 
modern equipped plant of the Minneapolis Steel and 
Machinery Company, Minneapolis, Minn., which is privately 
operated. This is one of the largest manufacturers of struc- 
tural steel and agricultural machinery in the northwest, and 
is also thoroughly equipped to do heavy locomotive repair 
work on a large scale. The records from which data has 
been taken includes heavy repairs to more than 150 locomo- 
tives. One large building in this plant was equipped with 
pits and utilized as an assembly and erecting shop. The 
contract was based on a flat rate per hour for all classes 
of productive labor. The railroad companies were repre- 
sented in the plant by the usual number of boiler and 
machinery inspectors who had direct authority only over the 
amount of repairs to be made and the quality of the work- 
manship. The large reduction in hours was the result of 
excellent co-operation between the company officers and the 
railroad inspectors. A time was set for each division of 
the repairs as nearly correct as was possible under the 
circumstances. Efforts were made on the part of the repre- 
sentatives of the railroad to convince the department fore- 
men, and through them, the men, that the repairs outlined 
could be made in the time set for each classified operation. 

The mark was frequently missed as the aim was not 
always accurate. The time estimates were based largely 
on guesswork. There was no master schedule and no time 
study of scheduled operations had previously been made. 
The results obtained, however, demonstrated conclusively 
that a surprisingly large reduction in cost resulted when 
correct methods were carefully worked out and applied. 

Two subdivisions of the classified schedule used in con- 
nection with this work are outlined in the next paragraph. 
In making such a schedule, each sub-division should be 
carefully detailed and explained, and the work to be done 
in each department outlined so that a reasonable time 
éstimate is assured. 


Stripping the Engine 


The work of stripping the engine complete, includes the 
removing of the main and parallel rods, the driver brake 
and spring rigging, the wheels, the engine and trailer trucks, 
shoes and wedges, the ash pan and grates, stoker rigging, 
the front end and netting arrangement, the steam and dry 
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Reduction In Total Time for 32 Prairie Type Locomotives Recelving New Fire-Boxes and Having General Repairs Made to Machinery 


work to be done on each subdivision, a time limit is set 
in which to do the work. Gang bosses and workmen then 
unite in a combined effort to accomplish the work in the 
time set for the job. 


Cost Reduction Methods in a Privately Operated Plant 


During the past year the writer had ample opportunity 
to observe the merits of this system. In many instances it 
was found to be somewhat loosely applied. It has, however, 
affected the cost of repairs on a large number of railroads. 

The cost reduction methods described in the following 


pipes, the headlight and classification lamps, cab, running 
boards and pilot, guides, crossheads and pistons and all 
motion work which includes the valves and valve gear, 
eccentrics and straps, reverse lever, reach rod, lift shaft and 
boxes, bell and bell ringer, turbine, jacket and lagging, air 
pump, air reservoirs, all of the expansion gear, frame braces, 
tail bars, deck and filling castings. 

This list should also include cutting the boiler loose 
from the frame and delivering it to the boiler shop for a 
new fire-box and for any other repairs that are required. 
The total time to be allowed for this work is determined 
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from the summation of the time allowances charged to each 
of the detailed operations shown in Table This list 
shows the various subdivisions of the entire stripping Opera- 
tion and each item should be given 4 reasonable time in 
vhich to perform the operation. 
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as separate time to be allow 


Fire-Box Repair Work 


Under this heading should be included all of the following 
work: burning off the back head and mud ring rivets, 
burning out all staybolts and crown bolts, ripping the throat 
sheet, side sheets, back door sheet and removing the crown 
sheet, removing the back head and mud ring; fire door, 
frame and arch tubes. 
Building and A pplying a 
laying out all the sheets, flanging, shearing, 
ing, rolling and shaping; all chipping and countersinking ; 
bolting the sheets in place; heating and lying up all laps 
and corners, laying out, shearing, welding and applying 
the door sleeve, bolting all parts together and getting the 
fire-box ready to drive rivets. Any work necessary to com- 
plete this operation that is not specified is included in the 
estimated time. | 
Completing the Fire-Box.—This includes chipping and 
calking all rivets and seams; locating the box on the boiler, 
apply ing and riveting the back head; applying the mud ring, 
tapping out holes; applying and driving all corner plugs; 
chipping and calking the corners, calking the mud ring and 
back head seams, riveting the door collar to the back head 
and chipping and calking. Getting the fire-box ready for the 
boiler braces, stavbolts and crown bolts. 


New F ire-Box.— This includes 
punching, drill- 


Staybolts and Crown Bolts A pplied —This includes bush- 


ing or welding all oversize holes in the outside sheets; 
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accounting department, as to methods and requirements, 
should be obtained in this work. 


Tame II —TIME ALLOWANCE FOR THE DETAILED 


OPERATIONS IN RENFWING FIkKFBCXES 
Time 

Description of Operation allowance 
Burning off the rivets in the mud ring, back head and 
fire deor sleeve ec. ...o.o.o.on...or.oo r...o.o.o ..o.. e... rc. o..». 
Burning all the staybclts and crown bolts loose from the 
outside sheets 
Ripping the fire-box sheets 
size to be removed 
Driving out the back head and mud ring rivets, removing 
the mud ring corner plugs, removing the back head and the 
ring and delivering with the old fire-bcx sheet sections... 
Allow for any work not covered abovt.........o.oo.o... 
Outside sheets, edges or flanges built up by electric 
welding and chipped to original SiZO.........oooooooo.o»o.». 
Flanging back flue sheet.......oooomooooo ooo ooro... 
Flanging threat sheet 
Flanging door shect 
Laying cut all sheets 
Shearing and punching all sheetS........oooooooomooo... 
Rolling and shaping all shects...........oooooooooo.o.o.. 
Beveling and preparing the edges of all sheets............ 
Drilling and countersinkirng .....oooccccoromorc room... 
Setting up the fire-box and bolting tcgcther ready for rivet- 
ing, laying up ail corners and scaMS......ooooooooooo... 
Applying and riveting the door sleevc..........ooo..... 
Fire-box riveted ready to chip and calk, 
Fire-hox seams and all rivets chipped and calked........ 
Locating the fire-box on the boiler................o.o.. 
Applying the back head holting and driving rivets........ 
Scaling the mud ring and building up the worn places 
by electric welding and chippinB.......o..o.oooooo.o... 
Applying the mud ring and bolting preparatory to ream- 
ing holes 
Heating and laying up the mud ring cormers........... 
Driving all mud ring rivetS........coooooooomooomooo.o... 
Applying all mud ring corner plug9.............. Aca 
Chipping ard calking the mud-ring seams and rivets.... 
Chipping and calking the back head rivets and seams...... 
Heating and laying up the door sleeve ready to drive 
rivets 
Riveting the docr sleeve 
Chipping and calking the door sleeve rivets and seams 
Applying aich fires 
A:lowance fer handling of scaffolding, changing tools and 
any other miscellaneous items not covered... .....eeeee 
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Close relationship between responsibility and cost is the 
active agency required to improve operation. Methods and 
accounts beyond that which are necessary to provide data 
for effective control are not justified but exact cost of 
operation, whatever it may be, is worth the expense to obtain 
it. The value of shop records, and of time records par- 
ticularly, depend entirely on the accuracy of their elements 
and this demands the proper segregation of charges. 

Time-keepers must be active, energetic, intelligent workers, 
accurate in their calculations and exact in specifying on the 


Daily record of bours charged against. — — ——— ~ ~ — 


Sohedule Numbers and Description of Work 


10. /2 Motion Work | w0.28 Cab Work _ |m.35 Lagging _ 
. 20 
Hre. ioft | Hre.used | Hrs. lef¢| 


Total ùre. 
rs.used |H 


Form on Which the Daily Time Charges Against Each Operation 
Are Summarized 


daily time-card the proper charge, as well as the time and 
the nature of the work performed by each man. 

Workmen, as a general rule, should not be required to 
make out the daily time-card. Usually, through lack of 
experience or improper training, they are not qualified to 
distribute their time correctly. This should not apply to 
apprentices. 

Material orders ought only to be issued by one or more 
trained men who know the value and the necessity for the 
parts on order. This will insure a proper distribution as 
well as give an intelligent check on disbursements. 
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The overhead should be distributed, as far as possible, 
by departments, a separate shop expense account being kept 
for each distinct section of the shop. This should cover 
supervision, repairs to machinery, heat, light, etc. Effective 
control is insured by definitely fixing the indirect expense 
along departmental lines, which establishes individual 
responsibility and furnishes the department executive a means 
of analyzing his costs. 

Intimately related to this cost reduction system will be 
the matter of wages and working conditions. Regardless of 
all cost accounting methods, the cost of performing any one 
unit of work can never be controlled until it can be pre- 
determined what the wages will be for performing that 


PROGRESS REPORT 
General Repairs to Locomotives 
Nene Depertacnt Date 


Please ese tine allowance and time used to date, 
operations listed below: 


Schedule | | Tie | 
number | Description of work [Allowance | Used | 


£ Supervisor Shop Coets 


Form for Recording the Progress of Work on Individual Operations 


particular operation. To secure this information and to 
establish master schedules, which must form a standard basis 
for all comparisons or estimates, time studies are necessary. 
The systematic study of methods, conditions, and the deter- 
mination of a reasonable time in which to do the work has 
a merit which no mechanical or other means can imitate. 
The capable, energetic, square-deal man engaged in this 
occupation, if he is a good mixer and practical observer, 
has a wonderful opportunity to study efficiency of operation. 
He will smooth out many of the workmen's petty grievances 
as well as devise ways of improving methods, handling the 
work, controlling working conditions and many other details 
which will improve the service. If the investigator has 
analytical ability and has instinct for the right way to work, 
he will be able to suggest many improvements in methods 
and time which will be acceptable to his fellow workmen. 
He can carry on this work in such a way that the workmen 
will feel that they have formed a prominent part in the 


development of the economic changes in time, tools and 
methods. 


Organization for a Cost Reduction System 


The organization necessary to install and operate the 
foregoing cost reduction system is inexpensive when com- 
pared to the savings obtained. It is recommended that the 
additional local shop organizations engaged in doing exten- 
sive heavy repair work be constituted as follows; one super- 
visor of shop costs, one inspector and estimator, two time 
study men, two shop time-keepers, one shop accountant, 
one stenographer and typewriter. 

A general supervisor of shop costs should be required to 
assume responsibility for the introduction of production 
methods into all repair shops on the railroad adopting the 
system. He should report directly to the head of the mechan- 
ical department and have general supervision of all cost 
reduction processes in all shops. The local supervisors 
should report jointly to the general supervisor and the shop 
superintendent or the master mechanic. The inspector and 
estimator is subject to double duty as the title indicates. 
He should inspect jointly, with the department foreman, 
all parts to be repaired and make a record of the work 


`] 
DA 
P 
—_ 


to be done, and with the assistance of the supervisor of 
shop costs, estimate the time required to perform the work, 
according to scheduled operations and see that each gang 
boss is advised as to the time allowance and also furnish 
a detailed statement of the time spent the previous day and 
the time yet remaining in which to complete the work. 
Time estimating should not be made effective until the 


Graphic Record of the Reduction in Hours Charged Against Six 
Mikado Type Locomotives for Boller Repairs 


shop forces are sufficiently acquainted with the schedule and 
the system in general. ‘The duties of the time study men, 
time-keepers, shop accountants and stenographers are well 
known and need not be discussed here. ‘Time study men 


Tase IJI—A SUMMARY OP THE RESULTS ACCOMPLISHED 
UNDER THE PRODUCTION SYSTEM 
Prairie type locomotives 
Total number of hours charged against the locomotives in period 


number one, 8 Oi O08 50. 88 OOS: OS OS 8 See 00:90, 00.:009)89/0%0-0:00.,0:0.:0:0:0.0 0::0:0,70.078.0 129,007 
Average number of hours per locomctivO.....ooooooo.o.o.». peroo 12,901 
Total number of hours charged against the locomotives in period 

number two, ...... PA sonononcsoo. rca 217 919 
Average number of hours per locomotive,........... ae 10,358 
Total reduction in hours on 22 locomotives receiving new fire- 

boxes and other heavy boiler repairs and also heavy repairs to 
machinery, under the system of determining ccsts in period num- 

ber two as against period number one when no fixed system was 

in use 6roroo... 6..9..:..1.1.0..1000060000.0..0m00../. 6Oo.....n. e... . ooo 0000000000000. 53,403 

Mikado type locomotives 

Total number hours charged against the locomotives in period 
number ONE)... ña ira a ES eras dl dos 30,861 
Average number of hours per locomotive........... ery ee 15,430 
Total number of hours charged against the locomotives in period 

NÚMDEP CWO, io a e iaa EE a te A A 41,641 
Average number cf hours per locomctiVe.....ooooooomoomo om .oo... 10,410 
Total reduction in hours on four locomotiveS..........oo.o.o.o.oo... 20,080 
Total reduction in hours, on both classes of locomotives of period 

number two over period number one: 

Prairie type ...... O aaa isa 53,403 
Mikado VDE: sata ew te rat a 28,080 
Total reduction in hceurs accomplished in eight months........... 73,483 
Total per cent reductirn on all classes of repairs.............. 20 per cent 


should not be employed until the new methods have had 
sufficient trial to determine what changes, if any, are neces- 
. sary to secure satisfactory results. 

The comparative data and charts in this article have been 
taken directly from the records of the Minneapolis Steel & 
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each detailed operation. This initial study enabled the 
department heads to have an individual performance record 
by which the merits of the new production system could 
be judged. It might be well to state that while the tables 
and charts refer particularly to locomotives getting new fre- 
boxes and other heavy repairs to machinery, other locomotives 
were going through the shop for class three and five repairs. 

The first locomotive of the series recorded in the data 


Tae IV—EsTIMATED AND ACTUAL TIME ON Two LOCOMOTIVES OF THE 
SAME Crass, RECEIVING New FireE-BoxES, AND THE SaME 
GENERAL REPAIRS 
In column number one, the locomotive was out of the shop October 
26, 1923. Column number two, gives data for a locomotive that came 


out of shop four menths later on February 26, 1924. Note the progress 
made in the actual time recuction in four months time. 


No. 1 No. 2 
No. of Estimated Actual Estimated Actual 
Operation Description time, bours time, hours time, hours time, hours 
1 StrippinB............ 220 282 175 142 
2 Fire Donde 1600 2389 1350 1605 
3 Reiter barrel........ 725 789 450 454 
4 Staybolts ........... 1000 917 850 $18 
5 Crown bolts......... 450 600 450 360 
6 Boiler braces........ 130 253 250 324 
7 Wash-out plugs...... 50 213 75 62 
8 Flues, ash pan and 
a sis va eax 350 375 345 418 
9 Front end.......... 100 154 100 158 
10 Tener, frome and 
TUCKS astSs ci ctues 470 698 580 443 
1] Driving boxes....... 160 197 140 105 
12 Engine and trailer 
truckS iii obs ewes 160 192 190 203 
13 Spring and brake rig- 
PINS pace veneyaew ees 420 435 380 289 
14 Guides —s ...o.... 100 75 75 s0 
15 Motion work......... 460 606 435 394 
16 Crossheads and pistons 200 168 170 130 
17 Roda aap RSs 180 280 180 182 
18 Frames. 250 396 300 37 
19 Cylinders............ 240 276 160 166 
20 Steam pipes......... 120 259 150 157 
21 Shoes and wedges.... 90 24 65 75 
22 WheelinB.....oooo... 80 106 90 55 
23 Air prmP.......o..o.. 49 £0 50 68 
24 Airbrake equipment.. 100 93 100 84 
25 Turbine,headlight,elec- 
trical work........ 54 55 45 46 
26 Pipe work........... 250 301 250 249 
27 Cab. running boards, 
Pilot: eacus ced ecard 170 300 225 233 
28 Cab fittingS.......... 110 96 100 83 
29 Boiler fittings........ 9 277 150 241 
30 Boiler studs......... 140 148 125 159 
31 ea lagging...... :200 276 185 238 
32 riving wheels...... 170 173 170 136 
33 Painting ........... 130 217 150 206 
34 Welding and cutting. 225 722 375 498 
35 Testing engine...... 100 196 80 128 
Total hours.......... 9,334 12,578 8,965 9,239 


given here was put into the shop October 2, 1922. The last 
engine was turned out June 12, 1924, There was a total of 
117 locomotives of which a more or less definite account was 
kept. Forty-two of this number received new fire-boxes and 
heavy repairs to machinery. The first locomotive with a 
new fire-box was turned out May 9, 1923. Other locomo- 
tives of which no production record was kept, went through 
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Graphic Record of the Number of Hours Required for the Machine, Blacksmith, Welding and Cutting, Carpenter and Painting Work on 2 
Prairie Type Locomotives 


Machinery Co. They illustrate in a forcible way the ex- 
cellent results obtained by this company through the use of 
systematic methods in locomotive repairs. 

Records were first kept to determine how many hours the 
different departments of the shop were being charged for 


the shop prior to the time the company began turning out 
fire-boxes. No appreciable reduction in the number of hours 
resulted, however, until complete daily records were compiled 
which showed the number of hours charged against these 
operations by departments for each day. The gang foremen 


December, 1924 


and lead men were advised each day as to the number of 
hours spent and the number of hours remaining to be spent 
before the completion of each job. 

This arrangement was made effective about September 1, 
192.3, and for purposes of comparison the data for locomo- 
tives receiving fire-boxes and other heavy boiler and ma- 
chinery repairs, shown in the following summarized tables, 
has been divided into two periods. Period number one is 
for locomotives receiving new fire-boxes turned out prior to 
October 1, 1923, and period number two is for locomotives 
receiving new fire-boxes turned out subsequent to that date. 
This class of repairs was selected for comparing cost data 
on work of a similar nature as to the amount and kind of 
labor required. 


Locomotive Repair Costs 


The following items show, in a brief way, the amount of 
work done on the eleventh and twelfth locomotives that went 
through the shop after the production system had been 
installed. This list contains substantially all the informa- 
tion the company had at hand on which to base estimates, 
as no master schedule was available. These items are 
representative of the repairs made on all of the locomotives 
referred to in this article. 


Tue Work RFCUIRED ON THE FLEVENTH AND TWELFTH 
Í_OCOMOTIVES THROUGH THE SHOP 


No. 11 No. 12 
New fire-box 

New front boiler course 
New front flue sheet 
Turn tires 

Turn all journals 

Bore both cylinders 

Two new piston heads 
One new piston rod 

New trailer axle 

Two new trailer hub liners 
Turn two eccentric cams 
Four new valve bushings 
New front waist sheet angle 


New  fire-box 

New front boiler course 
New front flue sheet 

New installation Tate bolts 
Turn tires 

Two new hub liners 
Turn all crank pins 
Turn all journals 

One new side rod 

Bore both cylinders 

Two new piston rods 
Grind piston rods 

Three new trailed hub liners 
One new eccentric cam 
Bore valve chambers 
Grind valve stems 

One new driving box 
New air pump bracket 


The writer does not contend that these records can be 
duplicated in modernly equipped railway repair shops where 
repairing locomotives is an established business and where 
men, skilled in their respective lines of work are employed. 
However, with the introduction of specific methods of 
systematizing the work as outlined in the subdivisions of 
the foregoing schedule, supplemented by a knowledge of 
what men can do and of the average time required to perform 
each part of the work, a 15 per cent reduction in hours 
could be effected. 

As an illustration of what may be accomplished, let us 
assume a locomotive repair shop having a capacity of 300 
general repair locomotives per year. Of this number, we 
will also assume that 50 engines will get new fire-boxes, 
leaving 250 locomotives to get class three or five repairs. 

The average number of man-hours charged against loco- 
motives getting a general overhauling in a shop such as is 
assumed above under ordinary working conditions would be 
about as follows: 


Class two repairs,/..... EA 7,000 man-hours 
Class three or five TepalS,.....oooooo.o.. 3,500 man-huurs 


Therefore, 50 locomotives at 7,000 man-hours per loco- 
motive would equal 350,000 man-hours, and 250 locomotives 
at 3,500 man-hours each would equal 875,000 man-hours, 
giving a total of 1,225,000 man-hours. A 15 per cent de- 
crease by the introduction of systematic methods of estimat- 
ing time on scheduled operations and intensive checking to 
see that the work is completed within set time limits, would 
result in a saving of 183,750 man-hours. The gross saving 
to the railroad company at an average day rate of 60 cents 
per hour, would be $100,250, and the expense of the 
total additional organization necessary to promote this work 
should not exceed $15,000 giving a net profit of $85,250. 
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It is not claimed that the scheme outlined in the preced- 
ing paragraphs will work any particular wonders in cost 
reduction, but it will meet at once the hearty approval of all 


Tae V—DIviSION OF TIME BY DEPARTMENTS CHARGED Acainst Loco- 
MOTIVES RECEIVING NEw FIRE-BoxEs AND GENERAL 
Repairs TO MACHINERY. Out oF SHOP, 
Marcu 28, 1924 


No. Frect- Ma- Black- 
of ing Boiler chine Vise smith 
opera- shop shop shop shop shop Total 
tion Description hours hours hours hours hours hours 
1 O Stripping sedas 151 FoR sii 2 oe 151 
2  Fire-box 64.24 200 seuen ved sa 1257 8 1 1,266 
3 Boiler barrel ............ Nas 102 Pan 2 104 
4 Stavbclts) ias 1444684 er 708 4 aie 712 
§ Crown bolts ............. sain 397 esa Ses 15 412 
6 Boiler braces ...........:5 are 140 Sea Pare 40 180 
7 Wash-out plugs........... Pek 61 25 ata aie 86 
8. “PMS aaa aa ead 287 287 
9 Ash pan cu cick edees vas i 142 2 28 172 
10. Grates -¢.cesesevkewsse sae 225 64 2 19 85 
11 Front end ............... E 82 4 86 
12. Cistern | ar ira ve 193 T ES% 2 195 
13 Tank frame ooo dns 56 ais 1 Ers 2 59 
14 Tank trucks ............o 82 ian 4 or 65 151 
15 Driving boxes ........... 5 sets 26 56 15 102 
16 Trailer truck ............ 58 pas 19 as 11 88 
17  — Engine truck ............ 56 re lo ae 13 85 
18 Spring rigging ........... 48 Ed 31 33 108 220 
19 Brake rigging ........... 3 aes, 27 40 40 110 
2 Guides inca reed 42 Le 16 8 e 66 
21 Motion work ..........o... 125 ae 120 137 22 404 
22 Cressheads and pistons.... 14 he 74 29 12 129 
23 Main and side rods....... 26 ces 63 76 3 168 
24 Frames asii» 224 Kaci 32 as 36 292 
25 Cylinders ccc ds evn access 150 ee 32 ted 8 190 
26 Steam pipes comics 158 ig 16 ids 1 175 
27 Shoes and wedges........ 49 Faint 20 eed wits 69 
28 Wheeling ................ 5] ad kote wae seda 51 
29 Air pump suas Coat 10 ei 22 40 Jer 72 
30  Air-brake equipment ...... +... swa 4 71 1 76 
31 Electrical work .......... woe aes" 1 38 re 39 
32  Ileadlight iii bes E aad ee 20 aes 20 
33 Fipe work scams 293 eae hive nei 5 298 
34 Running boards ,......... 73 5 78 
35 A ata eG Sere ween us 273 en 2 275 
36. Plot A O 29 tee ar we 4 33 
37 Cab fittings ...........00. sie sore ae 108 Ses 108 
38 Boiler fittings ............ 142 Stes 29 ais 14 186 
39 Boiler studs ............. 165 Dt 28 Dls kig 193 
40 jacket a rer eer oe ae sides 47 ee 47 
41 LORIN. sowed es cea yan 196 yak Des ee eo 196 
42 Driving wheels .......... 107 lad 10 ee Bie 117 
43. Painting <<< i6iexe0sss sa 214 er gone ve at 214 
44 Electric welding ......... 90 ee eae ees Sars 90 
45 Gas welding ............. 277 seas Las aha iets 277 
46 Testing ..........o.o.o..... 123 vac face Ewa nea 123 
Total hours.......... 3,296 3,433 636 703 474 8,542 


classes of supervision and labor. It will bring to light 
expensive processes, develop weak spots and lay a permanent 
foundation for future scientific and economical development 
in railroad shop production. 


A Dozen Don'ts for Shopmen 


1. Don't monkey with a machine “just for fun.” A machine 
can't take a joke. 

2. Don’t try to operate a machine for the first time without re- 
ceiving full instructions from some one in authority. 

3. Don't shift heavy belts by hand unless you are an expert, and 
even then great care sliould be exercised; it is better to use a stick, 

4. Don’t wear shoes with soles so worn that a splinter or nail 
will go through and cause serious injury, 

5. Don't chip towards anyone without a screen up. 

6. Don't stop a planer by half-shifting reversing belt; always 
stop it by the countershaft. 

7. Don’t set a lathe or a planer tool while in motion. 

8. Don't allow a tool to run by the work so far as to cut into 
a lathe spindle. A machine may look strong, but it can be very 
quickly and easily damaged, 

9. Don’t scar the platen of a planer or make holes in a drill 
press table, 

10. Don't lay files or any tools on the ways of a lathe. Use a 
too] bcard—don't cut into chucks or face plates, 

11. Don’t touch the teeth of a gear or cutters of any kind while 
in motion. 

12. Don’t lean against a machine that is running. It is far 
better to keep a safe distance from any mechanism that is in 
motion, or likely to be set in motion. Never ride a planer bed.— 
Railway Journal. 


= 


The Centerless Method of Grinding 


A Method for Producing Cylindrical Surfaces with No Control 
of the Center of Rotation 


.By George W. Binns 
Cincinnati Milling Machine Co., Cincinnati, Ohio 


HE centerless grinder is a comparatively new develop- 
ment in the machine tool industry. This machine was 
first conceived as a single purpose tool, but ‘on account 

of the extremely high productive features of the machine, it 
was found desirable for other work and was tried out on a 
great variety of jobs. As the word implies, it is a machine 
for producing an accurately ground outside cylindrical sur- 
face with no apparent control of the center of rotation. 

The principal elements of a modern centerless grinder are: 
A grinding wheel, a regulating or feed wheel and a work 
rest. The work rest may be provided with suitable guides 
leading. the work in line with the wheels, and receiving it 
therefrom, and these elements may be arranged and com- 
bined in any of a number of different ways, the fundamental 
principle involved being the same in all. The grinding, 
due to what may be called the cutting pressure, forces the 
work against the work rest. It also forces it against the 
regulating or feed wheel by what may be called the cutting 
contact pressure. This feed wheel is generally of a material 
similar to the grinding wheel itself, which provides a surface 
sufficiently rough to prevent any slippage between it and the 
work, causing the work to rotate at the same surface speed 
as the feed wheel itself. Its surface can be quickly renewed 
by a simple truing operation. 
Lateral movement of the work past the grinding wheel 
when desired, may also be imparted by the regulating or feed 
wheel. This is accomplished by a relative tilt or angle be- 
tween the feed wheel spindle and the axis of the work, that 
is, so that their centers do not fall in the same plane. In 
cases where the feed wheel has a face contact with the work, 
the same action is obtained by having the contact with the 
work at a point slightly below or above its center. 

The traverse of the work through the machine can be 
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Fig. 1—Formula for Determining Feed Per Revolution 


figured by the formula given, the factors being shown in Fig. 
1. The feed is theoretical and based on the assumption that 
there is no slippage of the work whatsoever in its contact 
with the feed wheel, and it is remarkable how close actual 
results check with this, the error being usually within two 
per cent. 

The action of the feed wheel makes it possible to accur- 
ately control the grinding condition because the rate of 
traverse of the work past the wheel and the rate of rotation 
of the work is easily set to any desired amount by simply 
changing the speed of the feed wheel and the angular setting 
of its spindle. This adjustable angular setting of the feed 
wheel corresponds fo the feed box on the ordinary grinder for 
changing the rate of work traverse, while the feed wheel 
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speed control corresponds to the feed box for changing the 
rate of rotation of the work head. 


Advantages Claimed for Centerless Machine 
The actual requirement for economical grinding is very 


‘much the same on center and centerless machines. There 


are, however, several distinct differences in the machines, 
the principal ones being as follows: 

The centerless grinder is more productive because the 
grinding action is practically continuous. The actual rate of 
grinding is also faster because the work is supported more 
rigidly at the point of grinding, making it possible to use the 
grinding wheel to its limit while the center type machine 
depends principally on suspending the work between centers 


Fig. 2—The Machine Grinding Cylindrical Work by the Straight 
Through Method 


which often limits the rate of grinding otherwise possible. 
There is a further gain due to the fact that it is not necessary 
to leave so much stock on the work which is to be ground, 
as the average job ground on the centerless grinder will 
clean up with one-half the stock required when grinding on 
centers. This is due to the fact that the centerless works to 
the nearest full diameter while center type machines work 
from a radius. This also permits of an effective saving on 
the wheel wear, and a further saving is secured since the 
centering operation is not necessary. 

The average gain on production when a job is taken from 
a center type machine and put on a centerless is over three 
fold, and in many cases runs as high as ten and seldom 
below two. It is possible to obtain by the centerless method, 
work that is more accurate to size and more uniform in 
quality, due to the fact that the moving elements in the 
machine for any given operation are reduced to the absolute 
minimum, and this also materially reduces the skill required 
of the operator. | 

On many jobs that have been transferred to the centerless, 
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such as piston pins and similar work, the.limits of accuracy 
specified have been materially reduced, with a large decrease 
in the percentage of scrap from the grinding operation. 

These results are sufficient to justify considerable effort in 
making work adaptable to centerless machines. Many of 
the most successful installations of centerless grinding today 
are on jobs that a few months ago were considered impos- 
sible. 


There are two popular methods of centerless grinding, both 


using the same basic principle. The first and most popular 
is commonly called the straight through method and is ap- 


plicable to all straight cylindrical work, such as piston pins: 


and straight rolls. Fig. 2 shows the machine properly set for 


3—Machine Set for the Shoulder Method of Grinding . 


Fig. 


this class of work. The second method is commonly called 
shoulder grinding, and the operation is somewhat different. 
In this method illustrated in Fig. 3, the work is placed be- 
tween the wheels to an end stop, the wheels are then closed in 
to a set stop, thereby sizing the work and as the wheels are 
released to the origtnal position the work is ejected. 

The above principles of centerless grinding are an innova- 
tion within the last few years which have revolutionized the 
art, of grinding cylindrical work. 


nahin for Removing Piston Rods 
By Sidney H. Pratt 


Special Apprentice, Baltimore & Ohio, Pittsburgh, Pa. 


THE Glenwood shop practice bureau of the Baltimore & 

Ohio has recently developed a combination device which 
shortens the time required in enginehouse work to draw 
piston rods and crossheads to a tight fit or to break them 
apart, from 1% or 134 hr. to 10 or 15 min. 

In the employment of this device if it is necessary, for in- 
stance, to break the piston rod from the crosshead, after the 
preliminary ‘operation of removing the key has been per- 
formed part A is dropped in the keyhole with the slot towards 
the rear, part B is next placed with its radius facing the 
front and either one of wedges C or C” is put in between the 
two pieces. If, then, force is applied by means of a sledge, 
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the piston rod being the only movable body will break its ‘fit ' 
with the crosshead. When it is desired to draw the piston ' 
rod and crosshead to a tight fit the position of A and B is 
reversed in order that the driving force on the piston rod 
will be towards the crosshead. ; 

It will be noted that by using this combination device, the 
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necessity of spotting the engine and removing and replacing 
the main rod and wrist pin is dispensed with. The pieebs 
A, B, C and C’ are made of tire. steel, forged and milled 
to the dimensions shown in. the drawing | 
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A Useful Horizontal Tank Chart 
By W. F. Schaphorst 


N CHART that gives the gallons of a liquid in‘ any phone 
zontal tank without the use of tables, formulas, figures 
or computations of any kind is shown in the illustration. 
Its application can be better explained by working out an 
example: How many gallons are there in a tank 84 in. in 
diameter, 142 in. in Iength and having in it a liquid 30 in. ; 
deep ? 

Referring to the chart, run a straight line through the 
84-in. in column A, and the 30 in., column B, and locate 
the intersection with column C. By means of the eye fol- 
low the radiating “guide lines” to column D, locating a 
second point of intersection. From this latter intersection 
run through the 142, column E, and locate the point of in- 
tersection in column F. Then from this point run over to 
the 84 in. in column H, and the intersection in column G 
will be found to be close to 1,050 gallons, which is the 
answer. 

One of the principal advantages of this chart is that it 
takes care of any depth of liquid from 0.1 in. to the full 
capacity of the tank. All guesswork is eliminated. To 
make the chart clear there has been included sketches show-. 
ing the diameter of the tank D, the depth of the liquid H,- 
and the length of tank L with arrows leading from them to 
the preper columns. ' By following them no mistake can be 
made. 

The range of the chart is amply wide. 


- .1t will take care, 
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of any diameter from 2 in. to 200 in. and of any length 
of tank from 10 in. to 100,000 in. This chart will give an 
answer much more quickly than tables or formulæ and is 
surprisingly accurate. It is more complete than tables be- 
cause it takes care of every dimension between 2 in. to 200 
in., whereas tables generally skip many diameters and 
lengths giving only 24 in., 28 in., 32 in., 34 in., etc. 

Since column £ takes care of the lengths of tanks up to 
100,000 in. it is plain that not only will this chart compute 
tanks, but it will include long pipes whenever it is desired 
to compute either their full or partial capacity. Inversely, 
the chart may be used very conveniently for determining the 
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Chart for Determining the Number of Gallons of Liquid in a Tank 


length of a tank necessary to hold a given number of gal- 
lons where the diameter of the tank and the depth of the 
liquid are known or are fixed quantities, as is often the case. 
The method of applying the chart to problems of this char- 
acter is so obvious that further directions are unnecessary. 


Crane for Removing Cylinder Heads 


in the Enginehouse 
By George J. Lucas 


Boilermaker Foreman, Norfolk € Western, Crewe, Va. 


SHOPS and enginehouses at many outlying terminal 

points are not always equipped with sufficient jib cranes 
to handle emergency jobs. This is especially true if a 
number of such jobs come in at one time. One of the most 
frequent jobs of an emergency character that falls to the 
lot of the enginehouse, is that of cylinder repairs. The 
illustration shows a jib crane that can be bolted to the front 
end of a locomotive and made ready for service by two 
men in from four to five minutes’ time. This crane has been 
primarily designed for lifting off low pressure valve heads 
and front cylinder heads. 

It is constructed of light channel and steel plate and the 
connections are all electrically welded. The bracket from 
which the boom is swung consists of two U-shaped plates, 
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cut and drilled to suit the circumference and bolt locations 
of the door on the front end, and a channel which is welded 
to these plates and braced on both sides. It extends out far 
enough to clear the number plate. A pivot bracket for the 
boom to swing on is welded to the channel, as shown in the 
illustration, and a tie rod is secured at the upper end by a 
bolt extending down through a small plate welded across the 


A Handy Jib Crane Which Can Be Set Up by Two men in Five 
Minutes 


top at the bend of the channel. The boom can be made 
from a light channel or T-iron with a sufficiently wide 
surface on the top to carry a double-flanged wheel or roller. 
The usual type of chain hoist may be used with this crane. 

After the crane has been adjusted, the work of removing 
the front cylinder head or low pressure valve head can be 
easily handled by one man; whereas, to do this work by 
hand, it generally requires from four to five men. Aside 
from being a labor saver, the liability of personal injury is 
also greatly reduced. 


Cylinder Welded at Small Cost 


AN interesting job of cylinder welding, from the stand- 

point of economy, was recently performed in the East 
Buffalo, N. Y., shops of the Lehigh Valley. The cylinder on 
the left side of a Pacific type locomotive was broken as shown 


The Cylinder Before Welding 
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in one of the illustrations. The portion broken off was in 
three pieces, which made the repair work quite difficult. 
However, after a careful inspection it was decided to weld 
the broken parts together instead of replacing with new 
cylinders. 

The cracks were chipped out by a machinist and a helper. 
This work required 20 hours. The cylinder was lagged ex- 
cept at the breaks, and heated with a charcoal fire. On 
account of the size of the breaks three welders were usedeto 


The Cylinder After the Welding Was Completed 


do the work so that the job was completed with the one 
heating. 

The actual cost of this job amounted to only $140.92. The 
various items are shown as follows: 


Chipping, 20 hrs.: 


ACHACA $14.80 
eler A ROWE Ee Se Eee OR ees 6.1 
Three welders, 12 hrs. eachl.............. ooo «<o..o..o. 36.54 
22 toreb Miri ba in cana 36.30 
115 lb. Totir bronze....... A E A O 41.40 
216 A A eed. se ea tae nn O 1.37 
20 bushels charecai........... a E a nee ee ee 4.40 
$140.92 


Preventing Shoes and Wedges from 


Breaking in Service 


OCOMOTIVE driving box shoes and wedges, especially 
those with short side flanges, as shown in Fig. 1, fre- 
quently break in a manner similar to the crack shown at D. 
This is caused by the projecting end of the shoe, B, being 
forced away from the pedestal jaws by the radius at A. This 
difficulty can be overcome by making a longer radius on the 
end of the shoe or wedge which is shown by the dotted line 
at A, Fig. 1. Clearances cut, as shown at C, will overcome 
the bad effects of face wear, but this advantage is offset by 
the weakening of the shoe at a critical point. 
A more successful method which may be used to reduce 
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breakage is to weld triangular blocks, A, into the corners of 
the jaw openings, as shown in Fig. 2. An amount equal to 
the width of the block is cut from the top of the shoe or 
wedge at A, referring to the sketch a in Fig. 3, to give an 


Fig. 1—Sketch Showing the Break in the Shoe Caused by its Being 
Forced Away from the Pedestal Jaw Face by the Corner Radius 


end bearing. If the shoe or wedge pattern were beveled at 
the upper end as shown at D in the sketch b, Fig. 3, an end 
bearing would be obtained that probably would be better than 
that shown in Fig. 1, although the bearing area would be less. 


Fig. 2—Blocks Are Welded In the Corners to Give the Shoe or 
Wedge an End Bearing 


Another method that has been recommended to prevent 
breakages is shown in the sketch c, Fig. 3. The frame could 
be designed with a clearance in the corner of the pedestal 


NA 
i 7 
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(a) 
Fig. 3—Sketches Showing Different Methods of Preventing Shees 
and Wedges from Breaking at the Ends 


jaw as shown at C. The loss in metal could be compensated 
by additional metal in the outside corner of the pedestal jaw 
at B. The most satisfactory results, however, are being ob- 
tained by using the method shown in Fig. 2. 
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Taper Testing Machine 


[N nearly all up-to-date railroad shops the bolting-up of 
a locomotive has become a standardized process. Dif- 
ferent sized bolts of one taper, usually 3/16 in. to the 


foot, are accurately machined and placed in stock. This 


practice has naturally created the necessity for a machine to 
reamers and bolts in order 


test the accuracy of the taper on 


to facilitate fitting. | 
The illustration shows the general arrangement and de- 


tails of a machine which has been designed for this purpose. 
It consists of a 36-in. base with two sliding stocks equipped 
with centers, one of which is adjustable. A carriage slides 
in a separate channel and upon it is mounted a dial test 
gage which is graduated to read in thousandths of an inch. 
The position of the test gage with reference to the centers 
is adjustable. 

When a hole has been reamed preparatory to fitting a 
taper bolt, taken from stock, it often happens that the 
reamer used does not have a taper which corresponds exactly 
to the bolt, due, possibly, to carelessness on the part of the 
toolroom mechanic who grinds the reamers. By the use of 
this testing machine the taper on the reamers can be easily 
and rapidly checked up. A reamer of any length, within 
the capacity of the machine, is fixed between the centers, 

the carriage is moved along the base the length is 
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fatigue, considerable time is also consumed in running aki 


of the wedge adjusting bolts for pedestal binders into place 
i This also applies to putting flex— 


on a Mallet type engine. 


~ 


A Driver Which Facilitates 


ible staybolts in boiler 
creased on acco 
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the Removal or Application of Long 
Threaded Bolts 


s. The difficulty in this case is in- 


unt of the round head which is not suitable 


to take a standard driving socket. 
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Genera! Arrangement 


General Arrangement and Details 


shown by the reading given by th 
tions on the 36-in. steel scale, while the exact taper can 


figured from the readings of the dial indicator. 
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Device for Inserting Long Bolt 


| By J. J. Sheehan 
Roanoke, Va. 


WHES a mechanic finishes pulling a close fitting bolt, 
which has threads 1/4 in. by 12 in., through a piece of 


work with 4 in. of threads, using a hand wrench, he realizes 
of binders and also when pu 


that he has done something. Aside from the element 


e pointer and the gradua- 


y 
be’ 4 
iB 


of Machine for Testing the ta 


harder the pull, the 
to the opposite side, 


turned out as well as 


matic motor, the 


x Mo A 


In order to overcome this difficulty 
be taper shank was developed which con 
socket designed to go over the head of a bolt. 
which is shown in the illustration, has an opening On the 
side to permit an eccentric wheel with a 
face to come in contact with the head of the bolt. 
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per of Reamers 


tighter the grip. By throwing 


a driver with a Morse 


sists of a round hollow 
This driver, 


knurled and hardened 
Thus the 


the wheel 
the action can be reversed and the bolt 
in. By attaching this device to a pneu- 
labor of inserting long threaded bolts can be 


reduced to a minimum. 


This device saves considerable time and hard labor when 


running up all of the wedge adjusting bolts for the pedestal 
tting in flexible staybolts in boilers. 
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An Internal and Link Grinding Machine 


HE internal grinder, made by the Gisholt Machine 
Company, Madison, Wis., for grinding holes in loco- 
motive motion work, air pump cylinders and similar 

parts has been equipped with an attachment for grinding 


links and link blocks. This attachment greatly increases 
the field of usefulness of the machine so that, besides being 


Gisholt Internal and Link Grinder Set Up for Truing Worn Link 


suited to use in large railroad shops, it can be installed with 
profit in comparatively small shops and enginehouses which 
may not have enough internal grinding and radius grinding 
work to justify the purchase of two separate machines. 

The cross sliding head of the new Gisholt grinder and 
the generous travel of the knee give a wide range of adjust- 
ment. The table travels back and forth for grinding length 
and the headstock crosswise for central and center to center 
adjustment. This adjustment reduces the overhang of the 
work to a minimum, an important feature when grinding the 
low pressure cylinders of cross compound air pumps, for 
example. The machine has a capacity to grind 234-in. to 
414-in. holes, 13 in. deep and 414-in. to 8-in. holes, 16 in. 
deep. By means of special spindles furnished as extra 
equipment, 1-in. holes can be ground up to 5 in. deep; also 
8-in. to 14-in. holes up to 16 in. deep. 

The link or arc grinding attachment is mounted on the 
work table and consists of a cross slide table in the center of 
which is located a pivot, carrying a cradle free to rock. on 


the pivot. A rail pivoted in the same horizontal plane as 
the pivot for the cradle and having an angular adjustment 
in the vertical plane, controls the rocking motion of the 
cradle as the cross slide travels back and forth. 

The grinding wheel spindle, located in the same vertical 
plane as the rail pivot, remains stationary so that the com- 
bined movement of the cross slide and the cradle will produce 
a circular arc tangent to the grinding wheel. The center of 
this arc is located on a line perpendicular to the cradle 
through the center of its pivot. The angular adjustment of 
the rail fur the desired radius is obtained from a chart 
mounted on the attachment. 

The cross slide table is driven by power from the regular 
table feed screw which is provided with a clutch for discon- 
necting the work table power feed. The power movement 
of the work table and the cross slide, therefore, cannot take 


Close-Up View of the Attachment As Used for Grinding a Link 
Block 


place simultaneously, but hand feed is always available for 
the work table, so that occasionally it can be moved back and 
forth to insure even wear of the wheel and a parallel surface. 

The feed trip and reverse lever controls the reverse motion 
of the cross slide table through the regular table trip 
mechanism which also can be operated by adjustable trip 
dogs on the trip disc when automatic reverse is required. 

When grinding internal arcs, such as locomotive links, the 
work is secured to the fixture plate by means of suitable 
clamps; but when grinding external arcs, such as link blocks, 
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the work should be held preferably on a vertical slide at- 
tached to the fixture plate providing greater adjustment than 
can be obtained with the knee of the machine. 

The work should always be located so that the center of 
the arc to be ground falls in the vertical plane passing 
through the center of the wheel spindle, the axis of the rail 
pivot, and the axis of the cradle pivot—all of which must 
be in line whenever the work is set up. The chart gives the 
set-up angle for selected arcs passing through the rail pivot; 
that is, the mean arc when referring to locomotive links and 
link blocks. To bring the abrasive wheel in contact with the 
surface of the arc, the knee is raised or lowered as the case 
requires. 

If the guide rail is set parallel to the movement of the 
cross-slide, the radius of the arc will be of infinite length. 
The machine, therefore, can be used for straight surface 
grinding without removing any part of the attachment. If 
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desired to grind straight surfaces on work which cannot be 
held conveniently on the fixture plate, the cradle can be 
removed easily and the work placed on the horizontal cross 
slide table. | 

A special spindle is supplied to accommodate the wheels 
used in arc grinding. When using the machine as a surface 
grinder with the cradle removed, the regular internal grind- 
ing spindle is used, except for heavy duty, when a special 
heavy spindle is preferable. 

The length of the cross slide table is 34 in. and the width 
7% in. The length and width of the fixture plate are 26 in. 
and 101% in. respectively. The table has 30 in. cross move- 
ment. The surface speed of the table is 2.5 and 4.8 ft. per 
min. A 2%-in. to 214-in. wheel is used with a 34-in. hole 
and 3-in. to 4-in. face. The total weight of the machine is 
3,100 Ib. and a 5-hp. motor running at 1,800 r.p.m. is recom- 
mended. 


Geared Head Lathe with Helical Gears 


HE Monarch Machine Tool Company, Sidney, Ohio, 
have recently put on the market a geared head lathe 
with helical gears. The primary object of helical gears 

in the lathe head is to overcome noise, shock, vibration and 
tool marks on the work. 

The helical gears are alloy steel drop forgings which give 
a noiseless, smooth, constant transmission of power as three 
and one-half teeth are always in mesh. The auxiliary shafts 
are mounted in heavy double row confined radial thrust bear- 
ings. All the gear and spindle end thrust is taken against the 
ball thrust bearings. All changes of spindle speeds are made 
with three levers operating heavy, double sided jaw clutches. 
The moving double clutch members slide on squared sections 
of the spindle and the intermediate shaft. The spindle speeds 
are all selective and can be made while the lathe is running. 
The gears run constantly in an oil bath in an oil tight head 
stock which has no gears in the top cover plate. The spindle 
bearings are enclosed in the head stock which protects them 
from dirt and at the same time are easily adjustable through 


Monarch 14-in, by. 6-ft. Ball Bearing Elght-Speed Helical Geared. 
Self-Contained Motor Driven Lathe 


cover plates in the headstock cover. The front and rear 
spindle bearings are 3 in. by 5 in. and 24 in. by 414 in., re- 
spectively. 

The machine is provided with a multiple disc type of fric- 
tion driving clutch with both a headstock and apron control 
for starting, stopping and braking the spindle. The spindle 
and auxiliary shafts with the complete gear and clutch 
assembly fit into place as a unit. 

The clutch has only one point of adjustment which can 


readily be reached from the outside. It is driven through an 
endless belt with a ball bearing adjustable idler pulley, or a 
silent chain. 

The headstock contains ten chrome-nickel steel forged 
gears having from 16 deg. to 18 deg. spiral angle. ‘The two 
auxiliary shafts run in a double row of heavy ball bearings. 
Six ball thrust bearings are provided to take all the thrust 
wear developed by both the spindle and the gears. The 
double clutch operating spools slide on and drive from the 


Inside View of the Eight-Speed Helical Geared, Ball Bearing 
Headstock, Showing the Multiple Disc Friction 
Drive Clutch and Gears 


large squared sections of the intermediate shaft and spindle. 
All the gears are in an oil bath and the splash system carries 
a flood of oil to all the working parts. The spindle bearing 
cap screws are adjusted by a socket wrench through the re- 
movable cover plates in the top cover. 

The initial driving shaft, on which the multiple disc driv- 
ing clutch is mounted, is hollow and through it extends the 
clutch operating shaft on the front of which a friction cone 
clutch is mounted. When the friction clutch is disengaged 
by either the headstock or the apron control lever, the head 
can be allowed to drift or instantly be brought to a stop at the 
will of the operator. 

The motor can be located either in the cabinet leg of the 
lathe or on top of the headstock. It is mounted on a hinged 
adjustable bracket which provides adjustment for the belt or 
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the silent chain used for driving. This adjustment is made 
from the outside. The motor starting apparatus can either 
be mounted inside or on the rear of the tailstock leg. A 2 to 
3-hp., a. c. or d. c. constant speed or adjustable speed d. c. 
motor not exceeding 1,200 r.p.m. is recommended. 

Some of the principal dimensions of the 14-in. by 6-ft. lathe 
are as follows: Swing over the bed, 14%4-in.; swing of the 
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carriage, 934-in.; distance between centers with the tailstock 
flush, 2-ft. 6-in.; hole through the spindle, 1 9/16-in.; center 
Morse taper, No. 4; range of threads per inch, quick change, 
3 to 46; range of feed per inch, quick change, 7/4 to 115; 
carriage length, 24-in.; size of lathe tool, 54-in. by 1 %-in.; 
speed of geared head driving pulley 545 r.p.m.; weight with- 
out the motor, 2,600 lb. | 


Piston Rod Grinding Machine 


MACHINE designed for grinding locomotive piston 

rods with the pistons in place has recently been 

brought out by the Norton Company, Worcester, Mass. 
It is also suitable for grinding axles, valve rods and any 
other long cylindrical work within its capacity. 


Norton Grinding Machine Provided with a Gap Which Permits the 
Grinding of the Largest Locomotive Piston with the 
Head Attached 


The machine is of the gap type and is made in three 
lengths between centers of 96 in., 120 in. and 144 in. with a 
swing over the table of 16 in. and a gap swing of 40 in. The 
gap is located in the center of the table and is 19 in. wide. 
Other widths of gap varying from 13 to 43 in. and positioned 
at any point along the table to suit the work to be done, can 
be furnished. 


The headstock mounts a 2-hp. motor for revolving the 
work, which turns on dead centers. This motor is of the 
variable speed type in order to obtain the necessary changes 
in work speed. A large diameter screw running in a half nut 
lapped to fit, produces a wheel feed of micrometer accuracy. 
The feed is operated by an index gear wheel in front of the 
machine capable of advancing the wheel to reduce the work 
diameter by 0.00025 in. or multiples of this amount. The 
index crank allows of rapid traverse of the wheel head in 
changing from one diameter of work to another. The grind- 
ing lubricant is pumped from a tank in the base of the 
machine by a pump of the centrifugal type. 


Thread Tool Gage and Micrometers for Small Diameters 


HE Brown & Sharpe Manufacturing Company, Provi- 
dence, R. I., has recently added to its line of tools a 
thread tool gage and an inside micrometer. Thread 

tool gage No. 577 is made of a high quality of steel and the 
angles of the measuring surfaces are carefully hardened, 
ground and tested for accuracy. It is possible with this 
gage to measure or check thread cutting tools from a sharp 
V to a 1-in. flat. All widths of flats within a given angle 
can be conveniently obtained with the gage. úThe three 
different gages cover the United States, the Acme and the 


PA 22 TAA 


Thread Tool Gage Which Measures or Checks Thread Cutting 
Tools from a Sharp V to a One-inch Fiat 


Whitworth standards, having the angles of the measuring 
surfaces ground to 29 deg., 50 deg. and 60 deg., respectively. 

To set it, a plug gage or a piece of stock the width of the 
flat required is inserted in the opening on the top which 
corresponds with the flat at the top of the angles. The gage 


with the 29-deg. angle can be used for checking either 29- 
deg. screw threads or 29-deg. worm threads. As the widths 
of the flats on worm and screw threads are different, one 


inside Micrometer Provided with a Lock Nut and a Handle for 
Holding It When Measuring Small Holes 


ordinary slot gage is required to take a 29-deg. screw thread 
too] and another to take a 29-deg. worm thread tool. 

The inside micrometer No. 264, shown in the illustration, 
has a range of measurements of from 2 in. to 8 in. by thou- 
sandths of an inch. It is previded with a lock nut which is 
claimed to be the first inside micrometer of this type. It 
consists of the head with a 14-in. measuring screw, six rods 
and one spacing collar. The shoulders on the rods fit in the 
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micrometer and when in position with the shoulder of the 
rod against the head, the first one-half in. can be measured 
from 3 in. to 3% in. When the spacing collar is in place 
in the rod, the last 14 in. should be measured from 314 to 
4 in. 

The principal feature of this micrometer is the clamping 
device. The outer shell of the micrometer is slit in two 
places. The metal between the two slots forms a shoe which 
is forced against the micrometer thimble of the thumb screw. 
This allows the thimble to be locked at any reading and 
prevents it from turning while being used. The measuring 
ends of the rods are hardened and so designed that it is pos- 
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sible to adjust them to compensate for wear by loosening the 
lock nut and turning the screw. 

The inside micrometer handle No. 287 has been designed 
for use in connection with this micrometer. The handle con- 
sists of a hook with an adjusting brass plug which is held 
against the micrometer head by turning the knurled handle. 
In measuring the diameter of small holes, it is often difficult 
to hold the micrometer and get accurate measurements. With 
this handle, the inside micrometer can be inserted in the 
small holes for a greater distance than by the hand alone. 
The hook end of the handle fits snugly around the body of 
the micrometer and the brass plug will not mar the tools. 


A Compact Hose Clamping Tool 


COMPACT device for attaching a wire band to any 
A size of hose has been put on the market by the Gunn 

Manufacturing Company, Keene, N. H. Only three 
lengths of bands are required to fit any size of hose from 
Y-in. to 34-in. 

To apply the clamp, bend the wire band around the hose, 
pulling the ends of the wire through the nose of the tool and 
continuing it through the slot in the turning pin. Tighten 
the band by use of the wrench, then twist the ends of the 
wire until they break off. This leaves a small upright part 
of the band to be folded over and pounded flat. The result 
is a tight, smooth clamp, gripping the hose in a perfect circle 
and having no projecting parts. It may be tightened until it 
is indented into the hose itself, if so required, this operation 


depending only upon the strength of the wire used. The 
clamping can be completed in half a minute. 


A Device for Clamping a Wire Band on Any Size of Hose 


- Mortising Machine for Use in Car Construction 


HE B. SMITH & SON, Bingley, England has recently 
added to its family of wood working machines an im- 
proved gang-chain mortising machine, designed to en- 

able accurate mortises to be produced in coach timbers 
without having previously to lay out the holes. The table 


A Machine Which Will Mortise Eight Holes at One Operation 
; ‘Without Moving the Timber 


will handle two pieces of wood 1014 in. deep and 414 in. 
thick and up to 30 ft. long, and will mortise eight holes at 
one: operation without the necessity of moving the timber. 
This ensures that the holes shall be accurate as regards 


center distances and is of considerable assistance when 
building up the framing on mass production. 

Mounted upon the top rail of the machine are four main 
heads which carry the mortise-chain spindles. Each head 
takes a double-sprocket wheel and two tension bars, these 
bars being spaced a correct distance apart to produce two 
mortises at a given distance in relation to each other in the 
two timbers being mortised. These mortise heads are not 
fixtures but can be traveled along the top rail by means of 
a rack and pinion, and in addition to this the two inside 
heads can be brought forward or taken back, so that mortises 
may be cut in front of or behind any given center line. 
The table or fence carrying the timber is fed up to the 
chains by means of rocking levers and cams, and this system 
of feed motion allows the chains when entering the timber 
to enter slowly, and when they are submerged in the wood 
the feed motion automatically speeds up and completes the 
mortise. When this is completed the cams have passed 
their highest point, and are designed to give a rapid down- 
ward motion, so that the return of the table is, roughly, 50 
per cent quicker than the up feed. 

This system of feed motion through cams overcomes to a 
great extent the danger of the chains splitting or slivering 
the timber when entering. The feed motion is driven off 
the left-hand end of the machine by a belt, and the drive 
is transmitted through a cone friction clutch which is spring 
loaded, the tension being variable through a pair of check 
nuts, which can be set at the will of the operator. In the 
event of a mortise chain breaking while cutting, the tension 
bar supporting this would come in contact with the timber, 
and the resistance thus offered to the feed would cause the 
friction clutch to slip, so that no damage would be done to 
the machine. 

There is a reversing gear fitted into the drive mechanism 
which enables the table to be reversed and run down to 
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the bottom during any part of the upstroke, and this would 
also be useful in the event of a chain breaking. There are 
two rates of feed to the table to enable the machine to cope 
expeditiously with either large or small mortises. 

The table has a constant power feed of 8 in., but there 
are screw jacks at the three knee brackets, interconnected 
through bevel gears which allow the table to be raised or 
lowered from any of the three knee brackets, to accommodate 
different depths of timber. The main table has a horizontal 
traverse of 18 in. and a cross-traverse of 6 in., so that any 
variation is provided for. There are also dead stops to the 
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longitudinal traverse. The clamping motion of the table 
is all controlled from one point; the operator turns a balanced 
handle and this brings up four gripping pads simultaneously. 

Hoffman ball bearings are used throughout in this 
machine. In the spindles double-row roller bearings are fitted. 
to the front and also to the back. Ball-thrust washers are 
put in wherever end thrust is likely to require them. The 
whole of the gearing is of steel, machine-cut. The net 
weight of the machine is 514 tons, and it is supplied either 
for belt drive or can be motor-driven through a coupling, 
direct-coupled. 


Combination Rod Bushings for Locomotives 


COMBINATION rod bushing for locomotives has 

been designed and patented by E. M. Carroll, assist- 

ant enginehouse foreman on the Atlantic Coast Line, 
Sanford, Fla. The object of the bushing is to feed the 
lubricant to the pin in a simple and effective manner. 


This side ner? 
fo Hib 


Brass 


Rod Bushing Which Lubricates in Any Position, Tight or Loose 


The drawing illustrates the principle of the bushing. It 
consists of a cast steel outer bushing and a brass inner 
bushing. The steel bushing has turned in its inner circum- 
ference a 1⁄4-in. by 34-in. annular groove. The brass bush- 
ing has cut in it four radial grease ducts which are arranged 
at equal distant intervals and are about % in. diameter. 
These grease ducts lead to the circular groove in the steel 
bushing which properly distribute the lubricant on the crank 
pins from the grease cups located on the rods. This arrange- 
ment will lubricate in any position, tight or loose. 

The steel bushing, after being pressed into the rod, can 
be electric welded as it does not have to be removed for an 
indefinite period. It is claimed for the device that it saves 
labor and material as it requires only half the brass that 
is usually used for the regular type of bushing. After the 
first application labor is saved as it is not necessary to 
remove keepers, drill or tap keeper holes. 


Hand Brake with Quick Take-Up and High Force Ratio 


two fundamental, opposing requirements of the efficient 
hand brake; namely, the ability to take up slack quickly 
and yet give a powerful brake application when the shoes 


P is generally recognized that besides simplicity there are 


q, 


Jemco Power Plus Hand Brake Applied to Automobile Car 


are in contact with the wheels. These requirements have 
been met by a unique arrangement of cam gears in a new 


hand brake for freight cars, developed by the Jemco Prod- 


ucts Company, Chicago. This brake, known as the Jemco 
power plus hand brake, is shown in one of the illustrations 


applied to an automobile car and in the other illustration 
with the housing cut away to give a view of the helical 
gears. An examination of the latter illustration will indi- 
cate that in release position the ratio of movement of the 
brake wheel and shaft is approximately one to three of the 
shaft on which the brake chain is wound. In other words, 
slack in the chain and brake rigging is taken up rapidly 


Housing Cut Away to Show the Helical Gears in Release Position 


when the brake wheel is turned through the first one-quarter 
or one-half revolution. Continued turning of the brake 
wheel increases the brake shoe pressure until, at approxi- 
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mately 1/4 turns, the ratio of one to three has changed to 
three to one and a pressure is obtained between the brake 
shoes and wheels equivalent to that afforded by 50 Ib. air 
pressure in a 10-in. air brake cylinder. This is assuming a 
pull of 125 lb. on the brake wheel which can be considered 
a conservative figure. 7 

The Jemco hand brake can be fully applied without the 
aid of a brake stick in 114 seconds and comparative tests in- 
dicate the advantage of this brake over the ordinary type of 
hand brake with sheave wheel. In a specific test it is 
reported that two composite gondolas, loaded with coal and 
having a total weight of about 160,000 lb. each, were 
coupled together in a freight classification yard and handled 
as a unit over a “hump” with a 21⁄4 per cent grade. One 
car was equipped with a Jemco and the other with an ordi- 
nary hand brake. The cars were allowed to obtain full 
momentum in a distance of 1,048 ft., the rider then applying 
the brake and stopping the cars in the shortest distance pos- 
sible. The distance traveled to a full stop after the appli- 
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cation of the ordinary hand brake was 2,078 ft., and the 
time required in making the stop was 1 minute and 52 
seconds. The test was repeated, applying the Jemco hand 
brake. In this case the distance traveled was 1,400 ft. and 
the time 1 minute and 15 seconds. As a result of this and 
other tests, a large number of Jemco brakes have been ap- 
plied to new and old freight cars and are now in service on 
several roads. 

The Jemco brake is simple in construction and may be 
easily applied. It can be slipped over the lower end of the 
brake mast and the housing secured to the end sill, replac- 
ing the ordinary stirrup. The gears are effectively shrouded 
and supported by the malleable iron frame which not only 
shields them from damage by falling lading but protects 
them from ice and snow. All multiplying levers, sheaves, 
etc., are eliminated. The brake when set by hand is said to 
be practically as tight as it could be set with a club. The 
proportions of the helical gears used can be so made as to 
give any desired braking power. 


Vertical Shaper Equipped with a Rotary Table and Improved Tool Head 


HE Pratt & Whitney Co., Hartford, Conn., has placed 
on the market a redesigned 6-in. vertical shaper, desig- 
nated as the model B. ‘The machine consists of a 

solid bed which mounts a rotary work table, and a column 
which supports the vertical ram and contains the ram-actuat- 
ing mechanism. Angular adjustment is provided for the 
ram. The machine is designed for either a built-in motor 
drive or a single-pulley belt drive from a line shaft. In 
either drive the speed of the main drive pulley is 450 r.p.m. 

The power is taken into a gear box on the right-hand side 
of the column, and the selective gear drive provided to the 
ram is a feature of the new machine. Four speeds and a 
neutral position are provided and an H-shift lever forms a 
convenient means of control. Power is taken from the gear 
box to the vertical ram by means of a large slotted eccentric 
and follower block which produce the slow power stroke and 
the quick return motion. 

The ram slide and ram form a separate unit on the front 
of the column. The slide is hinged at the top and has a 
screw adjustment at the bottom, so that the entire unit may 
be swung to any angle up to five deg. and locked in posi- 
tion. An angular scale is provided to facilitate setting the 
ram, and a new feature has been added which permits it to 
be returned to the true vertical position without additional 
adjustment. The vertical position of the ram on its slide is 
obtained by a crank which operates a vertical screw and 
positioning nut through a pair of bevel gears. The length 
of stroke of the ram is variable from 0 to 614 in. by means of 
an adjustment on the end of the feed cam. The four speeds 
obtained from the gear box produce ram speeds of 33, 49, 76 
and 116 strokes per minute. 

The tool head is of a new design, to increase the useful- 
ness of the shaper. The tool post is carried in a clapper 
mounted so that the thrust of the cut forces it rigidly against 
the head. This clapper permits the tool to clear the work 
on the return stroke, thereby prolonging the life of the cutting 
edge. Attention is called to the elimination of the tool post 
binder screw, the tool being held by drawing the tool post 
against it from the back. This feature permits the tool post 
to pass over the work. The tool head may be rotated a 
full 360 deg., and solidly clamped in position. This feature 
further increases the range of work to which the machine is 
applicable, and makes the setting up of the work much less 
complicated. 

The 1934-in. rotary table, which is an outstanding feature 
of the shaper, is provided with 12 indexing notches so that 


quick indexing may be had for 14, 4%, %, 1/6 and 1/12 of 
a complete circle. Power feeds for both the longitudinal and 
transverse slides are regular equipment with the shaper and 
these feeds are controlled by slip gears. Rotary power feed 
to the circular table may be furnished. 

The distance from the table top to the under side of the 


Vertical Shaper Provided with a Selective Gear Ram Drive and 
a Rotary Table with 12 Indexing Notches 


ram bearing is 10 in. and the maximum distance between 
the table and the ram is 15 in. The floor space occupied by 
the shaper is 53 in. by 68% in. and the overall height is 


8334 in. The machine with regular equipment weighs about 


4,550 Ib. 
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Self-Contained Utility Hammer 


HE Beaudry Company, Inc., Everett, Mass., is now mar- 
keting a low-priced utility hammer especially suitable 
as a general service tool for shops where there is not 


Beaudry Utliity Hammer Provided with an Off-set Anvil 


enough blacksmith work to warrant a large investment in a 
power hammer. These. machines are built in three sizes in 
which the weights of the rams are 25, 50 and 100 Ib. re- 
spectively. They are cast in one piece and require no 
extensive foundation. 


The ram or hammer head is of steel and runs in external 
elliptical-shaped tracks. Two steel spring arms with steel 
rollers at the lower end and a helical spring at the top, 
operate on the curved tracks which lift and throw the ram, 
which, with an increased speed of the hammer acquires in- 
creased travel and force of blow. The full stroke can be had 
on varying thicknesses of stock and no change of adjust- 
ment is necessary excepting for unusually heavy or special 
work. The hammer has an exceptionally long stroke and 
may be operated at a very high rate of speed. 


The hammer is started, stopped and regulated by a foot 
treadle extending around the base of the machine. The 
treadle throws in or out a cone clutch fitted in the hammer 
pulley and clutch surfaces which are fitted with a brake lin- 
ing. The ram is carefully machined and fitted to heavy V- 
shaped guides and is adjustable on its connecting rod for 
varying heights above the dies. It has an adjustable taper 
gib for taking up wear. These hammers may be worked to 
equal advantage from all sides, as the anvil is offset, clearing 
the main frame casting, which allows bars of any length to 
be worked either way. 

As regularly furnished these hammers may be operated 
by an overhead belt running at any angle or by a motor 
attached to the frame as shown. ‘They may be turned into a 
motor-drive at any time without any mechanical change 
except for the bolting on of the motor bracket and the attach- 
ing of the motor to it. 


Some of the principle specifications of the largest size ham- 
mer are as follows: length of stroke 10 in.; maximum size of 
stock worked 3 sq. in.; number of blows per minute 300; size 
of dies 214% in. by 5 in.; height over all 60 in.; size of motor 
3 hp. 


Automatic Equal Pressures Two Gas Regulator 


ITH the idea of promoting safety in the use of oxy- 
W acetylene cutting and welding equipment, the Bur- 
dett Oxygen & Hydrogen Co., Chicago, has de- 
veloped the automatic, equal pressures, two gas regu- 
lator illustrated. There are three connections to this regu- 
lator as indicated, that on the left being the acetylene tank 
connection, the middle the acetylene torch hose and the right 
the oxygen torch hose. By means of this regulator with a 
single adjusting wheel, equal pressures can be produced in 
the oxygen and acetylene hose lines leading from the regula- 
tor to the torch. The regulator is designed to prevent mixed 
gases in either hose length by producing equal pressures 
automatically, thus preventing hose fires, hose explosions, 
the burning out of regulator seats and the possibility of regu- 
lator explosions from flame propagation. Moreover, uniform 
gas pressures delivered to the torch have a tendency to pro- 
duce a more tenacious and well balanced flame. 

The single hand wheel controlling both gases in one 
regulator makes unnecessary numerous adjustments and re- 
adjustments of independent regulators on the oxygen and 
acetylene tanks. The center gage shows the torch pressure 
readings for both gases. The two gases flow independently 
until after they pass the valves in the torch and reach the 
point of mixture either in the handle or in the head, or in 
the tips. 


The hand wheel when turned with an upward motion 
brings an equal pressure on the two controlling diaphragms 


. 
a 


Burco Two Gas Regulator Which Maintalns Equal Torch Hose 
Pressures Automatically 
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by the compression of a single spring. The thrust of the 
hand wheel is against ball bearings which reduce the force 
necessary to turn the control to a minimum. Unequal oxy- 
gen and acetylene tank pressures are controlled by the gas 
flow areas and resistance. The regulator is designed to give 
ample volume of both gases for welding operations at all 
times. It is possible also to use this regulator for cutting 
when the oxygen pressure required is not greater than 40 lb. 
This is said to make it possible to cut steel billets up to three 
inches thick with a modern Burco cutting or combination 
torch. 


Hydro-Pneumatic Bushing Press 


A LINE of Model B forcing and bending presses, 

* designed to provide a machine capable of filling the 
exacting requirements of the railroad shop, has re- 
cently been developed by the Chambersburg Engineering 
Company, Chambersburg, Pa. These presses may be used 
for such work as inserting and removing locomotive driving 


Chambersburg Bushing Press Provided with a Hydro-Pneumatic 
Operated Ram 


rod brasses, bushings, link hangers, bending and straighten- 
ing levers and connecting rods, etc. 

The hydro-pneumatic feature of the press makes it ex- 
ceptionally fast in operation. The ram is brought down to 
the work by air pressure and the actual work is accom- 
plished hydraulically under any pressure within the capacity 
of the machine. A large weighted pullback assures the fast 
return of the ram. The motor, pump, and crane are mounted 
on the top: platen which gives free access to the press from 


all sides., The top platen also forms the water reservoir. 


The controlling valves are mounted on the side of the 
machine and so placed as to give the operator an unrestricted 
view of the work and the gages without changing his position. 
. The platens are made from heavy semi-steel castings. 
The base platen is provided with an 8-in. hole in the center 
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to allow the work to go through. It can be changed to suit 
individual requirements. The cylinder is made from an 
open-hearth steel casting and is inserted in the upper platen. 

The ram is cast of air furnace iron and turned and 
finished under a rolling process, which is said to give long 
life to the packing and prevent corrosion. It is outside 
packed with an improved U-leather, which permits ready 
renewal or adjustment without removing the ram. The 
pump body is made from a solid steel block, the plungers 
being outside hemp packed with bronze glands. The Monel 
metal pump valves and seats are of the inverted cage type, 
which hold their seats without threading and are readily 
removable for inspection. The press is provided with a 
safety valve with an overload trip. 

These presses are built in four sizes: 50, 75, 100 and 
125 tons capacity, respectively. The stroke ranges from 13 
in. on the smallest size to 24 in. on the largest. A 5-hp. 
motor drives the two smaller sizes and a 7/4-hp. motor the 
two larger sizes. In each case the motor speed is about 


1,000 r.p.m. The standard crane on all sizes has a lifting 


capacity of about 1,000 1b. 


Pressed Steel Shaft Hanger 


THE Dodge Manufacturing Corporation, Mishawaka, Ind., 
has recently put on the market an improved pressed-steel 
shaft hanger. The frame is of box construction, welded and 
riveted together. A malleable iron foot of ample proportions 
provides a broad, solid bearing and extends downward a con- 
siderable distance on the frame, which contributes to the 
rigidity of the hanger. 
The shaft bearing is of the four-point suspension type. 


Pressed Steei Four-Point Set Screw Type Shaft Hanger 


It is firmly held in place by four oil-tempered setscrews, 
which are provided with a washer and lock nut. The bear- 
ing may be moved in any direction, owing to the fact that the 


‘setscrews can be moved in rectangular slots which are cut out 


in the frame of the hanger. The bearing is provided for 
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a rapid action hydraulic bushing press. 
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either ring or capillary oilers. The rings may be removed 
and capillary blocks substituted, or vice versa, if desired. 
The hanger is finished with a special paint containing 
varnish. 


Rapid Action Hydraulic Bushing 


Press 


“THE Southwark Foundry and Machine Company, 
'* Philadelphia, Pa., has recently placed on the market 
It is of the 
four-column type and obtains its rapid action without the 
need of auxiliary equipment, such as racks or compressed 
air connections. 

The rapid movement of the ram is obtained by means of 
a triplex pump. Two of the plungers of this pump are of 
small diameter for high pressure, while the third plunger is 
of larger diameter, which pumps a large volume of water. 

In operation, the ram is brought rapidly down to the 


Southwark Hydraulic Bushing Press Equipped with a High and 
Low Pressure Tripiex Pump 


work by means of the large volume of water pumped into 
the cylinder by the low pressure plunger. As soon as the 
ram comes in contact with the work, pressure is built up in 
the cylinder, and this plunger automatically cuts out from 
the cylinder and discharges into the slack water tank. The 
pressure for doing the actual work is then carried on by 
means of the two high pressure plungers. After the opera- 
tion is completed the ram is returned to its starting point by 
means of a counter balanced weight. 

The bottom platen or work table has the slack water tank 
as an integral part of it. “This platen can be furnished in 
several other designs from the one shown, to suit special 
work. The machines are equipped with an overhead crane 


RAILWAY MECHANICAL ENGINEER 771 


for a chain hoist which will handle work on both sides of 
the press. The presses can be furnished in capacities rang- 
ing from 30 to 200 tons. The machine is entirely self- 
contained and only needs to have the motor connected and 
the slack water tank filled in order to be ready for service. 


The Walters Electric Arc Welder 


READILY portable arc welding machine has been 

brought out by the Walters Arc Welding Corporation, 
New York. The machine is enclosed in a wooden box 
mounted on castors which makes it readily portable. 
The welding points are marked directly in amperes on the 
outside of the casing. This positive marking tends to insure 
against using the wrong amperage for different materials to 
be welded. 

The maximum and minimum welding currents are 200 
and 40 amperes respectively. The machine is, therefore, 
said to be capable of welding any job, without pre-heating, 
in cast and malleable iron or steel, from a locomotive frame 
to a No. 14 gage cab sheet. It is built on the transformer 
principle so that it will operate on single phase, two phase 
or three phase current, using 220, 440 and 550 volts, re- 
spectively. This makes it very convenient for railroad 
work. The danger from electric shock is reduced to a 


Portable Electric Arc Welder Especially Adapted to Railway . 


Practice 


minimum as only asbestos covered wire is used throughout. 
- The cooling is accomplished by natural ventilation thus 
eliminating the necessity of a fan. The machine’ is capable 
of standing continuous welding at 200 amperes. The cur- 
rent regulation is very close. On short circuit the welding 
current shows only 10 amperes higher than while the arc 
is in operation. El 


THE RAILWAY AND Locomotive HISTORICAL Sociery has issued 
its eighth bulletin, a pamphlet of 87 pages, containing, as usual, 
an interesting variety of information about old locomotives, par- 
ticularly those of New England. A descriptive list of locomotives 
of the Old Colony Railroad fills 33 pages. There is a picture of 
“Locomotive No. 1,” the pioneer locomotive of the Stockton & 
Darlington, which for many years has stood on a pedestal at the 
Northeastern railroad station in Darlington (England). It 1s 
stated that this locomotive, which began its career in 1825 and 
was taken out of service in 1841, has been sent away from its home 
a half dozen. times, going ‘to various exhibitions, including that at 
Philadelphia, in 1876, and the British Empire exhibition of the 
present year. . da a HE A : En 


GENERAL NEWS 


Fuel Consumption on the M-K-T—a Correction 


In the item on fuel consumption published in the November 
Railway Mechanical Engineer, page 710, the record was credited 
in error to the Missouri Pacific, whereas it belonged to the Mis- 
souri-Kansas-Tex. 


Labor News 


Wage increases of from two to five cents an hour have been 
awarded by the Missouri-Kansas-Texas to its shopmen in several 
classifications. 


An agreement whereby shut-downs in the western line shops of 
the Canadian Pacific were not to exceed two days in November 
nor three days in December and the following months, was made 
at a recent conference between officers in charge of the rolling stock 
on the western lines and representatives of the Federated Shop 
Crafts. 


Locomotive Inspection Report of the I. C. C. 


The Interstate Commerce Commission's monthly report to the 
President on the condition of railway equipment shows that during 
October, 5,898 locomotives were inspected by the Bureau of Loco- 
motive Inspection, of which 2,847 were found defective, or 48 
per cent, and 341 were ordered out of service. The Bureau of 
Safety during the month inspected 104,515 freight cars, of which 
4,347 were found defective, and 1,413 passenger cars, of which 23 
were found defective. Fourteen cases involving 33 violations of 
the safety appliance acts were transmitted to various United States 
attorneys during the month for prosecution. 


Passenger Cars Ordered, Installed, Retired 


No. No. No. owned No. 
installed retired from or leased under order 
during service dur- at end or being 
Quarter quarter ing quarter of quarter constructed 
Jan.-March ............ 792 679 4,37 1,586 
April-June ............ 513 555 54,328 1,450 
A 553 531 54,349 1,231 
Oct.-Dec. cios 861 948 54,262 832 
Full vear, 1923........ 2,719 2,713. “sunt 
1924 
Jan.-March ............ 699 431 54,519 970 
April-June ............. 698 552 54,668 847 
July-Sept. ............. 668 544 54,783 791 


Figures in remaining columns from Car Service Division, A. R. A. 
queries!) report of passenger cars, Form C. S. 55A. Figures cover only 
lass I roads reporting to Car Service Division. 


Pullman Company Keeps Its Shops Clean 


The Pullman Car & Manufacturing Company has adopted a 
novel idea to further its clean-up campaign for eliminating waste 
materials and rubbish in the various departments and keeping the 
premises in a clean and orderly condition. In addition to award- 
ing a banner to each department wherein the premises are clean 
and orderly, a committee designates the dirtiest place in the plant, 
and a large sign is set up at that place. The sign cannot be moved 
until the department is made clean and placed in good order. 

The plan was first tried at the Michigan City (Ind.) shops in 
July, 1923, with a sign reading: “This is the Dirtiest Place in the 
Plant.” The psychology of the sign was so effective that it has 


been impossible to award the sign to that or any other department - 


since that time. 


New Pullman Cars for the Merchants Limited 
on the New Haven 


A decorative scheme designed to make the interior of a rail- 
road car as bright and pleasant as a living room in one of the 
finer homes has been adopted in designing the new equipment 
which was recently placed in service on the Merchants Limited 


of the New York, New Haven é Hartford, an extra fare train 
running between Boston and New York. The trimmings of the 
cars are done in cream colored enamel. The revolving chairs are 
of an entirely new design and are upholstered in a lighter shade 
of fabric than is ordinarily used on Pullman cars, so as to har- 
monize with the general scheme. The window curtains are silk 
faced, and the carpets are made of materials to be in harmony 
with the whole. 

Twelve of the new cars have been received from the Pullman 
Company. The chairs have been arranged so as to be opposite a 
separate window. Other features are a new decorative grill over 
the steam pipes, an improved ventilating system, and a newly 
designed ladies' retiring room which is distinctly more commodious 
and affords greater privacy. 


Labor Board's Powers Upheld 


The power of the Railroad Labor Board to compel the attendance 
and testimony of witnesses at its hearings was upheld by Federal 
Judge James H. Wilkerson at Chicago in a decision handed down 
on November 6. The court refused to quash the petition of the 
Labor Board demanding that J. McGuire, general chairman, on 
the Chicago € North Western, of the Brotherhood of Locomotive 
Engineers, and D. B. Robertson, president of the Brotherhood of 
Locomotive Firemen € Enginemen, be compelled to testify in the 
long pending wage dispute between the enginemen and the western 
railways. Immediately after the decision was announced, Attorney 
Donald Richberg, representing the brotherhoods, declared that the 
case would be appealed and would eventually be taken before the 
United States Supreme Court if necessary. 

In his decision, Judge Wilkerson says that the Transportation 
Act states in plain terms that the Railread Labor Board may go 
before any district court with complaints against stubborn wit- 
nesses. He holds that the provisions in the Transportation Act 
for the enforcement of subpcenas of the Labor Board are consti- 
tutional. He quotes numerous precedents to sustain his ruling and 


refers to the Clayton Act and the Interstate Commerce Commis- 


sion and the Federal Trade Commission laws. 

Judge Wilkerson declared that it is now “firmly established that 
the processes of the court may be exercised in aid of an investi- 
gation by administrative bodies. It does not follow, because the 
decisions of the board are not enforceable under the statutes in 
the courts of the United States, and are merely published in order 
to guide public opinion, that the proceedings in court to compel 
evidence on which to place the findings of the board are advisory, 
within the means of the cases cited.” 


Court News 


SQUEAKING AIR-PumP Nor DerFeEcTiIveE.—In an action under 
the Federal Boiler Inspection Act for the death of an engineman, 
the New York Appellate Division holds that the burden was on 
the plaintiff to prove that the appurtenances of the locomotive 
were in proper condition and safe to operate in the service to 
which it is put, and also the railroad’s failure to keep them in 
such condition. The fact that the air pump squeaked and groaned 
was not a defect, but a condition requiring lubrication by the 
engineman. The statute does not require a perfect but only a 
proper condition, and a different standard might govern a loco- 
motive engaged in yard service, or one put to another service.— 


Luce v. N. Y. C. & St. L., 205 N. Y. Supp. 273. 


Decisions UNDER FEDERAL EMPLOYERS’ LIABILITY Act.—The 
New York Appellate Division holds that an employee, engaged 
in repairing a locomotive used wholly within the state both for 
interstate and intrastate traffic, withdrawn from service and im 
the enginehouse repair shop for five days, the repairs consisting 
in repairing worn tires, was not engaged in interstate commerce.— 
Conklin v. N. Y. C., 206 App. Div. 524, 202 N. Y. Supp. 75. 

The Circuit Court of Appeals holds that a machinist and his 
helper, engaged in making, in an enginehouse, the usual running 
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repairs on a locomotive engaged in interstate commerce, on the lay- 
Over period between trips, the locomotive not being withdrawn from 
interstate commerce for the purpose of making the repairs, were 
engaged in interstate commerce. 

Although the helper, when injured, had discontinued his work 
and was bound for lunch, he was still engaged in interstate com- 
merce within the act—B. & O, v. Kast, 299 Fed. 419. 

The New York Court of Appeals holds that a railroad employee, 
killed by electric shock when oiling an electric crane in the rail- 
road shop, the crane being partly used to repair locomotives and 
Cars engaged in interstate commerce, was not within the act.— 


Tepper v. N. Y., N. H. & H., 238 N. Y. 423, 144 N. E. 668. 


MEETINGS AND CONVENTIONS 


The American Society for Testing Materials has selected the 
Chalfonte-Haddon Hall, Atlantic City, N. J., as the headquarters 
for its next annual meeting, which will be held on June 22-26. 


The following list gives names of secretaries, dates of next or regular 
mectings and places of meeting of mechanical associations and railroad clubs: 


dice ON M. Nellis, Room, 3014, 165 Broadway, New 
ork City. 
AMERICAN KAILROAD MASTER TINNERS’, COPPERSMITHS AND PIPEFITTERS’ 
ASSOCIATION.—C, Borcherdt, 202 North Hamlin ave., Chicago. 
AMERICAN RalLWaY ASSOCIATION, Division W.—MECHANICAL.—V, R. 
thorne, 431 South Dearborn St., Chicago. 
Division V.—EQqUIPMENT PAINTING Division.—V. R. Hawthorne, 


Chicago. 
Division VI.—PURCHASES AND Srores.—W. J. Farrell, 30 Vesey 
11402 


Haw- 


St., New York. 

AMERICAN RaiLwaY TooL Foreman’s AssociaTION.—G. G. Macina, 
Calumet ave., Chicago. 

AMERICAN Society OF MECHANICAL ENGINEERS—Calvin W. Rice, 29 W. 
Thirty-ninth street, New Yerk. Railroad Division, A. F. Steubing, 
Bradford Corp., 23 West Forty-third street, New York. 

AMERICAN SOCIETY FOR STEEL Treatinc.—W. H. Eiseman, 4600 Prospect 
Ave., Cleveland, Ohio. 

AMERICAN SOCIETY FOR TESTING MATERIALS.—C. L. Warwick, 1315 Spruce 
St., Philadelphia, Pa. 

ASSOCIATION or RalinwaY ELECTRICAL ENGINEFRS.—Joseph A. Andreucetti, 
C. & N. W., Room 411, C. & N. W. Station, Chicago, II. 

Cananian RarLway CLur—C. R. Crook, 129 Sharron St., Montreal, Que. 
Regular meetings second Tuesday in each month, except June, July 
and August, at Windsor Hotel, Montreal, Que. Next meeting Decem- 
ber 9. Paper on Railroad Location will be presented by G. S. 
Gyowski, chief engineer of construction, Canadian National. 

Car ForremMen’s ASSOCIATION OF Cit1caGo.—Aaron Kline, 626 N. Pine Ave., 
Chicago, Ill. Meeting second Monday in month, except June, July 
¿nd August, Great Northern Hotel, Chicago. : 

Car Foremen’s ASSOCIATION OP St. Lours.—R. E. Giger, 721 North 23rd 
street, E. St. Louis, Ill. Meetings. first Tuesday in Month, except 
June, July and August, at the American Hotel Annex, St. Louis. 

CENTRAT RarLway Crus.—H. D. Vought, 26 Cortlandt Street, New York, 

Y. Next mecting December 10. Paper on Terminal Operation will 
X: presented by R. L. Scott, trainmaster, New York Central. 

CHIEF INTERCHANGE CAR INSPECTORS’ AND CAR FOREMEN’S ASSOCIATION. — 
A. S. Sternberg, Belt Railway, Clearing Station, Chicago 

Cinctnnatr RaiLway CLUB.—W. C. Cooder, Union Central Building, Cin- 
cinnati, Ohio. Meetings second Tuesday, February, May, September 
and November. 

CLEVELAND STEAM RaiLway Crius.—F. L. Frericks, 14416 Adler Ave., Cleve- 
land. Ohio. Meeting first Monday each month at Hotel Cleveland, 
Public Square, Cleveland. 

INTERNATIONAL RarLroapn MASTER BIACKSMITHS” Assocration.—W. J. 
Mayer, Michigan Central, 2347 Clark Ave., Detroit, Mich. 

INTERNATIONAL Rattway FueL Association.—J. B. Hutchinson, 6000 Michi- 
gan Ave., Chicago, Ill. 

INTERNATIONAL RAILWAY GENERAL FOREMAN'Ss ASSOCIATION.—William Hall, 
1061 W. Wabash St., Winona, Minn. 

Master BorLer MAKERS’ ASSOCIATION. —Harry D. Vought, 26 Cortlandt St., 
New York, N. Y. 

New ENGLAND RaiLroap CLuB.—W. Cade, Jr., 683 Atlantic Ave., Boston, 
Mass. Regular meeting Pe a Tuesday in month, except June, July, 
August and September. Copley-Plaza Hotel, Beston, Mass. ext 
meeting December 11. A paper on Ancient Trails and Modern High- 
ways will be presented by W. L. Lanigan, general freight traffic 
manager, Canadian Pacific. 

New York Ratrroan Crius.—H. D. Vought, 26 Cortlandt St., New York. 
Meeting third Friday of each month except June, July and August 
at 29 West Thirty-ninth St., New York. Next meeting December 19. 
Annual dinner. Dr. David Friday will be the speaker. 

NraGaRA Frontier Car Men's Assoctation.—George A. J. Hochgreb. 623 
Brisbane Building, Buffalo, N. Y. Regular meetings, January, March, 
May, September and October. 

Pacific Ratrway Crus.—W. S. Wallner, 64 Pine St., San Francisco, Cal. 
Regular meetings second Thursday in month, alternately in San Fran- 
cisco and Oakland, Cal. 

Rattway Crus or GREENVILLE.—F, D. Castor, clerk, maintenance of way 
department, Bessemer & Lake Erie. Greenville, Pa. Meeting last 
Friday of each month, except June, July and August. Next meeting 
December 5. Paper on “The Ice Age” will be presented by F. R. 
Layng, engineer of terminals, Ressemer € Lake Erie. 

RaiLwaY Crus or Pittssurcu.—J. D. Conway, 515 Grandview Ave., Pitts- 
burgh, Pa. Regular mecting fourth Thursday in month, except June, 
July and August. Fort Pitt Hotel, Pittsburgh, Pa. 

St. Lovis Rartway Cius.—B. W. Frauenthal, Union Station, St. Louis, Mo. 
Next meeting December 12. A pater on the Development of Transporta- 
ticn will be presented by Col. F. G. Jonah, assistant to president and 
chief engineer, St. Lonis-San Francisco. 

SOUTHEASTERN CARMEN'S INTERCHANGE ASSOCIATION.—)J. E. Rubley, Southern 
railway shops, Atlanta, Ga. 

TRAVELING ENGINEFR’S Association. —W. O. Thompson, 1177 East Ninety- 
eighth St., Cleveland, Ohio. 
Western Rattway Cru. —Bruce V. Crandall, 189 West Madison St., 
Chicago. Meetings third Monday in each month, except June, July 

and August. 
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SUPPLY TRADE NOTES 


The New York City office of the Joyce-Cridland Company is 
now at 105 West Fortieth street. Arthur S. Beattys is eastern 
sales manager, 


The National Malleable & Steel Castings Company, Cleveland, 
Ohio, is constructing an annealing plant, 100 ft. by 500 ft., 1 
Indianapolis, Ind. 


The Economy Electric Devices Company, Chicago, has been ap- 
pointed central western sales representative of the Chausse Oil, 
Burner Company. 


W. G. Cook has been appointed manager of packing sales, Chi- 
cago branch of the United States Rubber Company, with head- 
quarters at Chicago. 


J. D. Purdy, who has been chief draftsman of the Pilliod Com- 
pany for many years at Swanton, Ohio, has been appointed 
mechanical engineer, with ofhce at the same location. 


The Sullivan Machinery Company, Chicago, has established 
a branch office. and warehouse in Los Angeles, Cal., at 442 East 
Third street. Benjamin P. Lane 1s the local manager. 


E. T. Wade has been appointed representative in the southern 
territory for the Franklin Railway Oil Company, Franklin, Pa, 
Mr. Wade's headquarters are at 1125 Mutual building, Richmond, 
Va. 


Frederick E. Bausch, 1105 Chemical building, St. Louis, Mo., 
has been appointed district representative in eastern Missouri and 
southern Illinois, of the Conveyors Corporation of America, 
Chicago. 


T. B. H. Askin has been appointed sales manager for the inter- 
mountain division of the American Manganese Steel Company, 
Inc. Mr. Askin’s headquarters are at Denver, Colo. 


The Premier Staybolt Company, Pittsburgh, Pa., has opened 
a Chicago office in the Peoples Trust & Bank building, 30 North 
Michigan boulevard. L. W. Widmeier, assistant to the president, 
is in charge of this office. 


H. V. Beronius has been appointed representative in Iowa, 
Kansas, Nebraska, Oklahoma and Northwestern Missouri, with 
headquarters at 33 Linwood Terrace, Kansas City, Mo., for the 
Gibb Welding Machine Company, Bay City, Mich. 


The Falls Hollow Staybolt Company, Cuyahoga Falls, Ohio, in 
following out a program of improvement in the production of 
hollow staybolt iron, has installed a new automatic mill which 
eliminates considerable manual labor and controls the evolution 
of the bar automatically. 


W. R. Hans, who has been in the service of the Whiting Cor- 
poration, Harvey, Ill., for a number of years, has been placed in 
charge of a new district sales office opened by that company at 
997 Ellicott square building, Buffalo, N. Y., to succeed its former 
agent, George F. Crivel & Co., Buffalo. 


G. E. Emmons, vice-president in charge of manufacturing of the 
General Electric Company, Schenectady, N. Y., who has been 
identified with the electrical industry since 1886, has been relieved 
of the responsibilities of his position and is planning to move from 
Schenectady to Pasadena, Cal. 


Tom Moore, 811 Royster building, Norfolk, Va., has been ap- 
pointed railroad sales agent in the southeastern district for the 
American Bolt Corporation, New York. He will conduct the 
sales activities in the railroad and industrial field. Mr. Moore 
was formerly general purchasing agent of the Virginian railway. 


The Milburn Sales Company, distributors for the Alexander 
Milburn Company, manufacturers of oxy-acetylene welding and 
cutting apparatus and portable carbide lights, have taken over 
the Metropolitan New York district, with headquarters at 309 
Fifth avenue. E. P. Boyer, D. Keyser and other assistants will 
be in charge of the new agency. 


N. P. Farrar, district manager of the Philadelphia territory 
for the Pawling & Harnischfeger Company, Milwaukee, Wis., has 
been appointed assistant sales manager. H. L. Mode has been 
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appointed sales representative in the eastern territory, with head- 
quarters at New York and Philadelphia, Pa. Mr. Mode was 
formerly in the motor department of the General Electric Com- 
pany. 


A. B. Cooper has been appointed sales manager in the 
Philadelphia district with office in the Widener building, for 
the Central Steel Company, Massillon, Ohio, makers of Agathon 
alloy steels. Mr. Cooper has been identified with the steel industry 
for 17 years in both operating and sales work. He was form- 
erly with the Tacony Steel Company and the Penn Seaboard 
Steel Corporation in the Philadelphia territory. 


R. C. Broach of Atlanta, Ga., and formerly in the general sales 
department at St. Louis, Mo., of the Heine Boiler Company, St. 
Louis, has been appointed this company’s southeastern district 
manager with office at 709 Glenn building, Atlanta, Ga. The 
southeastern territory consists of eastern Tennessee, North and 
South Carolina, Alabama, Georgia and Florida. S. B. Alexander, 
Charlotte, N. C., will continue as the company’s special repre- 
sentative in North and South Carolina. 


E. A. Gregory, district sales manager of the American Brake 
Shoe & Foundry Company, with headquarters at Houston, Texas, 
died on November 1, in a hospital in New York. Mr. Gregory 
was born in Nashville, Tenn., on March 22, 1877. He entered 
railroad work in 1900 with the Nashville, Chattanooga & St. 
Louis and in 1903 was appointed foreman of terminals of the 
Louisville & Nashville, at Nashville, Tenn. He remained in that 
position until January, 1909, when he went with the American 
Brake Shoe & Foundry Company. On March 1, 1923, he was 
appointed district manager, with headquarters at Houston, Tex. 


Charles S. Gawthrop, vice-president of the American Car & 
Foundry Export Company, died at his house in New York City, 
on October 31, after a short illness, from pneumonia. Mr. Gaw- 
throp was born in Wil- 
mington, Del., on Novem- 
ber 21, 1868. After gradu- 
ation from the University 
of Pennsylvania, in the 
class of 1888, he entered 
the employ of the Jack- 
son & Sharp Company, 
railway car builders, at 
Wilmington. In 1901 
when that company was 
acquired by the American 
Car & Foundry Company, 
Mr. Gawthrop became 
district manager of the 
Jackson & Sharp plant, 
which position he held 
until the formation of the 
American Car & Foundry 
Export Company in 1913. 
He then became a direc- 
tor and vice-president of 
the new corporation and 
continued in those offices 
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C. S. Gawthrop 


until his death. 


The stockholders of Joseph T. Ryerson & Son, Inc., Chicago, 
have bought a substantial interest in the Reed-Smith Company 
at Nineteenth and South Canal streets, Milwaukee, Wis. The 
Reed-Smith Company is an independent steel warehousing com- 
pany serving the industry in that section of the country. It has 
a large and varied line of finished steel products in stock, with 
facilities for quick shipment. The officers of the Reed-Smith 
Company of Milwaukee are now as follows: D. M. Ryerson, 
president; George W. Smith, vice-president and general manager ; 
E. L. Hartig, treasurer and Carl Gallauer, secretary. Donald M. 
Ryerson is a vice-president of Joseph T. Ryerson & Son, Inc., 
with headquarters at Chicago. He is a grandson of the founder 
of Joseph T. Ryerson & Son, Inc., and his entire business career 
has been with that firm. G. W. Smith was formerly a partner 
of the Reed-Smith Company. E. L. Hartig is vice-president, 
secretary and treasurer in Chicago of Joseph T. Ryerson & Con, 
Inc., and Carl Gallauer was in charge of its Milwaukee office. The 
Milwaukee, stocks and facilities of the Reed-Smith Company are to 
be increased, and in addition, Joseph T. Ryerson & Son, Inc., will 
maintain daily car service from Chicago for prompt delivery of 
special orders. . 
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TRADE PUBLICATIONS 


Door OPERATING MECHANISM.—A four-page folder descriptive 
of the Type D door operating mechanism for hopper cars, has 
been issued by the Enterprise Railway Equipment Company, 
Chicago. 


PACKING FOR Booster BALL Joints.—The application of “V” 
Pilot packing to booster ball joints is described in a four-page 
illustrated bulletin issued by the Pilot Packing Company, Inc., 
Chicago, 


SWaGING MACHINES.—A 32-page booklet illustrating the modern 
art of swaging and swaging machines has been issued by the 
Torrington Company, Torrington, Conn. Dimensions and capac- 
ties of the Dayton swaging machines are also given. 


DECARBONIZING.—The operation and application of the Ehrhart 
decarbonizer, which prevents accumulation of carbon in the exhaust 
passages and eliminates existing carbon deposits, is described in a 
four-page folder issued by the Pilot Packing Company, Chicago. 


Face PLATE Jaws.—The Independent face plate jaw, XAP-2, 
designed to withstand the heavy strains of holding work on power- 
ful machining units, is briefly described in a smal six-page folder 
issued by the Bullard Machine Tool Company, Bridgeport, Conn. 


AUTOMATIC DIE-CUTTING MACHINES.—The Keller Mechanical 
Engineering Corporat.on, Brooklyn, N. Y., has issued a four-page 
bulletin descriptive ot its Types F, BG and E-5 automatic machines, 
on which milling, drilling and boring operations can be performed 
at one setting. 


Power REVERSE GEARS.—The various parts entering into the con- 
struction of the Precision and Type E Ragonnet power reverse 
gears are listed and illustrated in Bulletins Nos. 232A and 2304, 
which have been published by the Franklin Railway Supply Com- 
pany, Inc., New York. 


CENTRIFUGAL PumPs.—Mather & Platt, Ltd., Manchester, Eng- 
land, has prepared a 20-page brochure descriptive of its hydraulic 
pressure pumps of the centrifugal or turbine type. IHustrations of 
typical hydraulic pressure installations in railway and other gen- 
eral industrial practices are shown. 


AsH Conveyors.—An eight-page bulletin descriptive of the 
American high duty conveyor for handling ashes and cinders from 
large power plants, has been issued by the Conveyors Corporation 
of America, Chicago. The conveyor is built with a 9-in. conduit, 
through which the ashes pass. 


Fitoor OPERATED ELectric Hoists.—A 60-page catalogue de- 
scriptive of Shepard floor operated electric hoists has been issued 
by the Shepard Electric Crane & Hoist Company, Montour Falls, 
N. Y. Each type of hoist is described in the following sequence: 
general description, installation view, portrait view, list prices, 
reference drawings and dimensions. 


ENGINEERING AND MECHANICAL LITERATURE.—A classified guide 
to the literature relating to the engineering and mechanical indus- 
tries published between August 1, 1923, and July 31, 1924, is being 
distributed by F. & E. Stoneham, Ltd., London, E. C., England. 
This information was specially compiled for the annual conference 
of the Library Association, St. Andrews Hall, Glasgow, Scotland. 


PIPE THREADING EQUIPMENT.—Piping and casing specifications, 
motor and special die information, shipping weights, dimensions, 
speeds, etc., of Oster pipe threading equipment, are given in a 
conveniently indexed catalogue, List No. 34, issued by the Oster 
Manufacturing Company, Cleveland, Ohio. Plain and ratchet die 
stocks, light hand machines with ratchets and power machines are 
featured in this 56-page catalogue. 


MECHANICAL EQUIPMENT.—A five-page reprint, descriptive of 
its major products as shown in the 1924-25 volume of the A. §. 
M. E. condensed catalogues of mechanical equipment, has been 
issued by the Combustion Engineering Corporation, New York. 
The equipment illustrated includes the Lopulco and C-E direct 
fired systems of burning pulverized coal, the Frederick, Green, 
Coxe and other types of stokers, conveyors, etc. — 


Upset Forcincs.—The American Forge Company, Chicago, has 
issued a 32-page pamphlet in which is described the origin, growth 
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and advantages of the methods used by that company in upsetting 
forgings. The contents contain considerable information relative 
to the application of AmForge upset methods in various industries 
and are well illustrated. There is a brief description of the method 
used in manufacturing knuckle pins according to standard M. C. B. 
specifications. 


MopeLs.— Interesting circulars illustrating typical miniature mod- 
els of machines and mechanical appliances, ships, bridges, water 
works, entire factory and industrial plants, public buildings, towns, 
etc., have been issued by Peter Koch, Model Building Works, Ltd., 
Cologne-Nippes. These reduced representations correspond in de- 
tail to the full-size originals and are built especially for demon- 
stration purposes at fairs or exhibitions, also for experimental or 
technical instruction. 


IRON AND STEEL FOR ELECTRICAL Usts.—The history and manu- 
facture of Armco electrical sheet steels and ingot iron is outlined 
in a 56-page, illustrated book issued by the American Rolling 
Mill Company, Middletown, Ohio. The book is divided into two 
sections. Part I describes the development of magnetic material 
and the magnetic properties and various uses of Armco electrical 
sheet steel grades. Part II describes the physical and electrical 
properties of Armco ingot iron and its uses. 


Fire CHart.—A complete and ready reference to the various 
kinds, sizes, shapes and cuts of saw files, machinists’ files, mis- 
cellaneous files and rasps and extra fine Swiss pattern files, has 
been prepared by the Nicholson File Company, Providence, R. 1., 
in the form of a 54-in. by 27-in. hanger printed on heavy cloth- 
backed paper, with wood rollers at top and bottom. The chart 
is also printed on 27-in, by 12-in. cards, the surfaces of both 
styles being varnished to permit of washing. 


STokers.—Catalogue E-5, illustrating and describing the Type 
E single retort underfeed stoker and its principal parts, has been 
issued by the Combustion Engineering Corporation, New York. 
The results of typical evaporative tests of Type E stokers are 
given in tabulated form, and a curve shows the efficiency of the 
stokers at various boiler ratings, using a good grade of bituminous 
coal. Representative Type E stoker installations and other: prod- 
ucts of the Combustion Engineering Corporation are also listed. 


WELDING ELECTRODE.—A 12-page booklet issued by the General 
Electric Company, Schenectady, N. Y., and bearing the designation 
Y -2019, describes the new Type A General Electric welding elec- 
trode. Details are given on electrode construction and characteris- 
tics. Results of tests on welded cast iron specimens and deposited 
‘metal specimens are described, and oscillograms demonstrating 
arc stability are reproduced. Instructions for the use of the 
electrode are supplied and specifications of the standard sizes given, 


MECHANICAL STOKERS.—“The Condensed Catalogue of Mechan- 
ical Stokers,” conceived as an important step in putting before the 
industrial world the breadth of service performed by mechanical 
stokers and the engincering organizations behind them, has just 
been issued by the Stoker Manufacturers’ Association, Detroit, 
Mich. A brief, but complete engineering description of all promi- 
nent makes of mechanical stokers is presented in the book, which 
is a co-operative catalogue of mechanical equipment of competitive 
manufacturers. 


GRINDING WHEEL SELECTION.—“Factors 
Wheel Selection” is the title of a 24-page brochure recently issued 
by the Norton Company, Worcester, Mass. The booklet is divided 
into two parts, the first part outlining for the shop superintendent, 
methods engineer, foreman or workman the factors involved in 
selecting a grinding wheel for a certain job. The second part con- 
tains a table of grinding wheel recommendations which lists many 
of the common grinding operations, the grain and grade of wheels 
to be tried first, the usual range of wheels, etc. 


AIR BRAKE EQUIPMENT FOR GASOLINE-DRIVEN RAIL CARS.— 
Rules intended to cover in a condensed form the important in- 
structions to be observed in the operation of SME brake equip- 
ment, designed for use on single gasoline-driven rail cars or on 
trains composed of one motor car and one trailer car, and a 
complete description of its construction and operation, are given 
in a 53-page instruction pamphlet, No. 5056, issued by the Automo- 
tive Division of the Westinghouse Air Brake Company, Pitts- 
burgh, Pa. Simple diagrammatic charts show the connections 
which are made between the. various ports and passages of the 
respective devices. i 
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PERSONAL MENTION 


General 


B. M. BROWN, superintendent of motive power and equipment 
of the Southern Pacific Louisiana lines at Algiers, La., -has been 
promoted to chief assistant superintendent of motive power of the 
lines in Texas and Louisiana, with headquarters at Houston, Tex., 
succeeding R. U. Lipscomb. 


R. U. Lipscoms, assistant superintendent of motive power of 
the Southern Pacific lines in Texas and Louisiana, has been pro- 
moted to superintendent of motive power of the new Eastern 
district, formed by the lease of the El Paso & Southwestern to 
the Southern Pacific, with headquarters at El Paso, Tex. Mr. Lips- 
comb was born on March 5, 1873, at Brenham, Texas. He entered 
railway service as a messenger boy on the Southern Pacific at San 
Antonio, Tex., on January 1, 1889, and later served as shop clerk, 
time keeper and machinist apprentice. After completing his ap- 
prenticeship he was employed as a machinist until 1905 when he 
was promoted to machine shop foreman at San Antonio. Mr. 
Lipscomb was promoted to general foreman in 1912 and held that 
position until 1916 when he was promoted to assistant mechanical 
superintendent of the El Paso division. In 1919 he was promoted 
to chief assistant superintendent of motive power and equipment 
of the Texas & Louisiana lines, with headquarters at Houston, Tex. 


THOMAS PAXTON, superintendent of motive power of the El 
Paso & Southwestern, with headquarters at El Paso, Tex., has 
retired. Mr. Paxton was born on January 30, 1855, in Hampshire 
county, Virginia, and entered railway service in 1873 as a machinist 
apprentice of the Baltimore & Ohio. From September, 1879, to 
April, 1884, he was employed as a machinist on the Texas & 
Pacific; the St, Louis, Iron Mountain € Southern, now a part of 
the Missouri Pacific; the Pennsylvania and the Wabash. He was 
appointed roundhouse foreman of the Atchison, Topeka & Santa 
Fe in April, 1884, and held that position until April, 1889, when 
he was promoted to master mechanic of the Argentine terminal. 
Mr. Paxton was transferred to the Middle division in September, 
1889, and continued in that capacity until February, 1897, when 
he was transferred to the Chicago division. He was promoted to 
general master mechanic of the Texas lines in February, 1901, 
and in February of the following year, was appointed superin- 
tendent of motive power of the Colorado & Southern. Mr. Paxton 
was appointed master mechanic of the Central division of the 
St. Louis-San Francisco in April, 1903. In February, 1904, he 
was appointed master mechanic at the Baring Cross shops of the 
Missouri Pacific at Little Rock, Ark., and held that position until 
August, 1904, when he was appointed master mechanic of the 
El Paso € Southwestern. He was promoted to superintendent 
of motive power on June 1, 1905, in which position he remained 
until his recent retirement, 


Master Mechanics and Road Foremen 


S. L. MIDER, assistant road foreman ot engines of the Cincin- 
nati division of the Pennsylvania, has retired. 


J. G. Swartz has been promoted to assistant road foreman of 
engines of the Cincinnati division of the Pennsylvania, 


W. G. Rerp has been appointed master mechanic of the Rio 
Grande division of the Southern Pacific, with headquarters at 
El Paso, Tex. 


A. G. NEWELL has been appointed road foreman of engines of 
the Rio Grande division of the Southern Pacific, with headquarters 
at El Paso, Tex. 


M. L. HuLL has been appointed road foreman of engines of the 
New Mexico division of the Southern Pacific, with headquarters 
at Tucumcari, N. M. 


Joun B. Icsman has been appointed master mechanic of the 
Lehigh & Hudson River, with headquarters at Warwick, N. Y., 
succeeding R. T. Jaynes, deceased. 


G. H. Warninc has been appointed master mechanic of the 
Saskatchewan district of the Canadian National, with headquarters 
at Regina, Sask., succeeding H. R. Stmpson, deceased. 
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EUGENE GORDON has been appointed master mechanic of the New 
Mexico division of the Southern Pacific railroad, with headquarters 
at Tucumcari, N. M. Mr. Gordon was born on January 19, 1864, 
at Point Arena, Cal. He 
entered the employ of the 
Union Pacific as a loco- 
motive fireman in Nov- 
ember, 1887, and was 
later promoted to engine- 
man on the same road. 
From May, 1896, to Aug- 
ust, 1896, he served as an 
engineman on the 
Charleston & Savannah, 
a subsidiary of the Plant 
System. From October, 
1896, to July, 1901, Mr. 
Gordon was successively 
employed as engine- 
man, road foreman and 
division foreman of the 
Mexican Central. Leav- 
ing the employ of the 
Mexican Central, he was 
appointed an engineman 
on the El Paso & South 
Western, later holding the positions of traveling engineman, divi- 
sion foreman and master mechanic. He remained in the latter po- 
sition until his appointment as noted above. 


E. Gordon 


CLARENCE F. PARKER, whose appointment as master mechanic 
of the Kansas City Southern with headquarters at Heavener, Okla., 
was announced in the November issue of the Railway Mechanical 
Engineer, was born on 
September 1, 1881, at 
Mineral Springs, Ark. 
Mr. Parker attended the 
Henderson Academy at 
Mena, Kans., and in 1905 
he took special night 
courses at the Pittsburg 
High School and the 
Kansas State Teachers 
College. In July, 1898, 
he entered the employ of 
the Kansas City, Pitts- 
burg & Gulf, now the 
Kansas City Southern, as 
a call boy at Mena. Later 
he worked as a machinist, 
in March, 1905, being 
transferred to Pittsburg, 
Kan., where he finished 
his apprenticeship as a 
machinist. In April, 1919, 
he was promoted to as- 
sistant roundhouse foreman and four months later he became night 
roundhouse foreman; in October, 1920, assistant roundhouse fore- 
man, and in January, 1921, general roundhouse foreman. 


C. F. Parker 


Car Department 


C. O. Keacy, general foreman of the Meadows shops of the 
Pennsylvania, has been transferred as general car foreman to 
Wilmington, Del., succeeding F. W. Anderson. 


E. E. ARNOLD, general car inspector of the Southern district 
of the Missouri Pacific, with headquarters at Little Rock, Ark., 
has been appointed superintendent of the De Soto, Mo., shops. 


F. W. ANDERSON, general car foreman of the Maryland division 
of the Pennsylvania, at Wilmington, Del., has been appointed gen- 
eral foreman of the Pittsburgh division, with headquarters at 
Pitcairn, Pa. The position of general foreman, Ebenezer shop, 
Buffalo, N. Y., has been abolished, 


Shop and Enginehouse 


L. J. BALLarD has been appointed night roundhouse foreman of 
the Missouri-Kansas-Texas, with headquarters at Dallas, Tex., 
succeeding F. H. Brown. 
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J. R. WueEary has been appointed general foreman of the Nor— 
folk & Western, with headquarters at Crewe, Va., succeeding 
J. W. Hendricks, transferred. 


C. A. REINHARD has been appointed general foreman of the Nor- 
folk & Western, with headquarters at Williamson, W. Va., suc- 
ceeding J. R. Wheary, transferred. 


F. H. Brown, night roundhouse foreman of the Missouri- 
Kansas-Texas, at Dallas, Tex., has been promoted to general 
foreman, with headquarters at Denison, Tex. 


JoHN T. BUTLER, assistant erecting foreman of the Delaware, 
Lackawanna € Western at Scranton, Pa., has been appointed 
erecting foreman, succeeding E. A. Koschinske. 


RoBerT FisHER, boiler foreman of the Terre Haute division of 
the Chicago, Milwaukee & St. Paul, has been promoted to general 
boiler foreman, with headquarters at Miles City, Mont. 


GEORGE ALLEN, machinist and machinery inspector of the Illinois 
Central at Jackson, Tenn., has been promoted to night roundhouse 
foreman, with the same headquarters. 


R. W. Witcox, who has been in the employ of the Illinois Cen- 
tral since 1890, has been promoted to general foreman of the shops 
and roundhouse at Jackson, Tenn., Mr. Wilcox started as machinist 
in the Paducah, Ky., shops, where he advanced steadily. About 
ten years ago he was appointed day roundhouse foreman at 
Jackson. 

Purchasing and Stores 


JAMES E. KILBORN, purchasing agent of the Rutland, with head- 
quarters at Rutland, Vt., has resigned. 


R. C. Arnott has been appointed purchasing agent of the 
Rutland, with headquarters at Rutland, Vt., succeeding J. E. 
Kilborn, resigned. - 


L. G. PEARSON, general storekeeper of the El Paso € South- 
western, has been appointed district storekeeper of the new Eastern 
district of the Southern Pacific, with headquarters at El Paso, Tex. 


G. T. RICHARDS, assistant district storekeeper of the Chicago, 
Milwaukee & St. Paul at Dubuque, Iowa, has been promoted to 
district storekeeper of the Southern district, with the same head- 
quarters, succeeding J. E. Dexter, deceased. 


Obituary 


MauHam H. Halic, master mechanic of the Pecos division of the 
Atchison, Topeka & Santa Fe, with headquarters at Clovis, N. M., 
died from pneumonia on November 10. Mr. Haig was born on 
July 9, 1878, at Charles- 
ton, S. C, and was 
graduated from Cornell 
university in 1900. He 
entered railway service 
in July of that year as a 
machinist apprentice on 
the Illinois Central and 
later served as a ma- 
chinist and foreman for 
the same company. In 
April, 1906, he resigned 
to become editor of the 
Railway Master Mechanic 
and in February, 1909, 
re-entered railway serv- 
ice to become betterment 
assistant for the Atchi- 
son, Topeka & Santa Fe, 
where he was engaged in 
the betterment work of 
the bonus department. Mr. 
Haig later entered the 
motive power department and on December 1, 1909, he was pro- 
moted to mechanical engineer, with headquarters at Topeka, Kans. 
During the latter part of 1921 he was appointed master mechanic 
of the Pecos division, 


M. H. Haig 


R. T. JAYNES, master mechanic of the Lehigh € Hudson River, 
died at Warwick, N. Y., on November 4. Mr. Jaynes, who was 
born in 1865, began his railroad career as an apprentice in the 
shops of the Erie at Susquehanna, Pa. He subsequently worked 
for various railroads, entering the employ of the Lehigh & Hudson 
River in 1895 as general foreman. 
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